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(57) ABSTRACT

Certain interactive role performance systems and methods are
disclosed that allow users to select a role to play in a prere-
corded video, such as a movie scene, and to replace an origi-
nal actor of that role with the user’s performance. In certain
examples, the user selects a prerecorded scene from which a
character has been removed and records his or her perfor-
mance. The interactive role performance system can insert the
user’s performance in place of the original character, thereby
creating the appearance that the user is interacting, such as in
real-time, with the other characters in the movie scene. More-
over, systems and methods can further utilize background
subtraction techniques to isolate the user image. In further
examples, the recorded user performance is stored separately
from the prerecorded video.
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INTERACTIVE SYSTEMS AND METHODS
FOR VIDEO COMPOSITING

RELATED APPLICATIONS

[0001] This application claims the benefit of priority under
35U.S.C. §119(e) of U.S. Provisional Patent Application No.
61/077,363, filed Jul. 1, 2008, and entitled “Interactive Sys-
tems and Methods for Video Compositing,” and U.S. Provi-
sional Patent Application No. 61/144,383, filed Jan. 13, 2009,
and entitled “Interactive Systems and Methods for Video
Compositing,” the entirety of each of which is hereby incor-
porated herein by reference to be considered part of this
specification.

[0002] The present application is also related to the follow-
ing applications filed on even date herewith, each of which is
hereby incorporated herein by reference in its entirety to be
considered part of this specification: U.S. patent application
Ser. No. , entitled “CONTENT PREPARATION
SYSTEMS AND METHODS FOR INTERACTIVE VIDEO
SYSTEMS” (Attorney Docket: YOOSTR.012A); and U.S.
patent application Ser. No. , entitled “USER INTER-
FACE SYSTEMS AND METHODS FOR INTERACTIVE
VIDEO SYSTEMS” (Attorney Docket: YOOSTR.012A3).

BACKGROUND

[0003] 1. Field

[0004] Embodiments of the invention generally relate to
interactive systems and methods for performing video com-
positing in an entertainment environment.

[0005] 2. Description of the Related Art

[0006] Interactive entertainment is a popular leisure activ-
ity for people across the globe. One favorite activity for many
is karaoke, which temporarily turns lay persons into “stars” as
they sing the lyrics to a favorite song. Karaoke machines play
the music of a selected song while simultaneously displaying
the song lyrics to a user.

[0007] Another favorite leisure activity for millions is
watching movies. Billions of dollars are spent each year on
movie purchases and rentals for home use. Home movie
watching, however, has predominantly been a passive activ-
ity, wherein there is little if any viewer interaction. Further-
more, although one may watch the same movie repeatedly,
each time the same characters appear and recite the same lines
and perform the same actions.

SUMMARY

[0008] Inview of'the foregoing, a need exists for interactive
systems and methods for video compositing allowing a more
seamless integration with existing video scenes. Moreover,
there is a need for systems and methods that can provide a
real-time output of a combined video. Further, there is a need
for systems and methods that users can operate with little skill
or experience. Finally, there is a need for systems and meth-
ods that can generate media content, such as content wherein
a character has been removed, for interactive role perfor-
mance systems.

[0009] In certain embodiments, an interactive role perfor-
mance system allows users to select a role to play in a movie
scene and replace the original actor of that role with their own
performance. Using the interactive role performance system,
if a participant wants to reenact scenes from a favorite movie,
the participant can select a scene from that movie, record his
or her own performance, and the system inserts that perfor-
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mance in place of the original character, creating the appear-
ance that the participant is interacting with the other charac-
ters in the movie scene. For example, if a participant wants to
reenact a scene from STAR WARS, he can record his own
performance as LUKE SKYWAILKER and that performance
is combined into the scene in place of the actor’s (e.g., Mark
Hamill) performance.

[0010] Insomeembodiments, a content preparation system
is used to generate the scenes used by the interactive role
performance system. Original media content from a variety of
sources, such as movies, television, and commercials, can be
used to provide participants with a wide variety of scenes and
roles. The content preparation system takes an original media
content, removes a character from the content, and recreates
the background. By recreating the background after removing
the character, the user is given greater freedom to perform as
the user can perform anywhere within the scene. For example,
a scene from STAR WARS is generated by removing the
LUKE SKYWALKER character from the scene, and recre-
ating the background behind LUKE SKYWALKER, leaving
a clear, recreated background where the participant’s perfor-
mance can be inserted.

[0011] In certain embodiments, a method is disclosed for
combining video images in an interactive video system. The
method comprises receiving a first video signal associated
with prerecorded video content having multiple frames and
receiving metadata associated with the first video signal, the
metadata being indicative of selected ones of the multiple
frames in which an original character of the prerecorded
video content has been removed prior to receiving the first
video signal. The method further includes receiving a second
video signal comprising second video content having a back-
ground image and a video image of a participant playing a
role of the original character in front of the background image
and filtering the second video signal to remove the back-
ground image to create a modified second video signal with
the video image of the participant. The method also includes
combining the first video signal and the modified second
video signal to create combined video content, the combining
comprising selectively inserting the video image of the par-
ticipant in the selected ones of the multiple frames such that
the participant appears in place of the original character by
overlaying the modified second video signal on the first video
signal such that placement of the video image of the partici-
pant is unrestricted within each of the selected ones of the
multiple frames.

[0012] In some embodiments, a system is disclosed for
interactive video entertainment. The system comprises a first
database comprising prerecorded video content having mul-
tiple frames and metadata associated with the prerecorded
video content, the metadata identifying selected ones of the
multiple frames in which an original character of the prere-
corded video content has been removed. The system further
comprises a video input configured to receive a real-time
video signal comprising a video image of a participant and a
background image and a processing module configured to
execute on a computing device. The processing module is
further configured to filter the real-time video signal to
remove the background image to create a modified real-time
video signal, and combine, based at least on the metadata, the
prerecorded video content and the modified real-time video
signal to selectively insert the video image of the participant
in the selected ones of the multiple frames such that the video
image of the participant appears in place of the original char-
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acter and such that the video image of the participant can
appear anywhere within each of the selected ones of the
multiple frames.

[0013] In certain embodiments, a system is disclosed for
combining video images. The system comprises: means for
identifying selected ones of multiple frames of prerecorded
video content in which an original character has been
removed from the prerecorded video content; means for
receiving a second video signal comprising a video image of
aparticipant and a background image; means for filtering the
second video signal to remove the background image and to
create a modified second video signal; and means for com-
bining, based at least on the identifying means, the prere-
corded video content and the modified second video signal to
selectively insert the video image of the participant in the
selected ones of the multiple frames such that the video image
of the participant appears in place of the original character,
wherein the combining further comprises overlaying the
modified second video signal on the prerecorded video con-
tent such that placement of the video image of the participant
is unrestricted within each of the selected ones of the multiple
frames.

[0014] Furthermore, in certain embodiments, the systems
and methods summarized above can advantageously be
implemented using computer software. In one embodiment,
the system is implemented as a number of software modules
that comprise computer executable code for performing the
functions described herein. However, a skilled artisan will
appreciate that any module that can be implemented using
software to be executed on a general purpose computer can
also be implemented using a different combination of hard-
ware, software, and/or firmware.

[0015] For purposes of summarizing the disclosure, certain
aspects, advantages and novel features of the inventions have
been described herein. It is to be understood that not neces-
sarily all such advantages may be achieved in accordance
with any particular embodiment of the invention. Thus, the
invention may be embodied or carried out in a manner that
achieves or optimizes one advantage or group of advantages
as taught herein without necessarily achieving other advan-
tages as may be taught or suggested herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The drawings, associated descriptions, and specific
implementations are provided to illustrate embodiments of
the invention and not to limit the scope of the disclosure. In
addition, methods and functions described herein are not
limited to any particular sequence, and the blocks or states
relating thereto can be performed in other sequences that are
appropriate. For example, described blocks or states may be
performed in an order other than that specifically disclosed, or
multiple blocks or states may be combined in a single block or
state.

[0017] FIG. 1 illustrates an exemplary embodiment of an
interactive role performance system according to certain
embodiments of the invention.

[0018] FIG. 2 illustrates a flowchart of an exemplary
embodiment of a video compositing process according to
certain embodiments of the invention.

[0019] FIG. 3 illustrates a flowchart of an exemplary
embodiment of a media content preparation process accord-
ing to certain embodiments of the invention.

[0020] FIG. 4A-4B illustrate alternative embodiments of
the media content preparation process of FIG. 3.
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[0021] FIGS. 5A-5D illustrate a frame of media content
during various phases of the content preparation process in
which a single actor is washed out of the scene.

[0022] FIGS. 6A-6B illustrate an exemplary matte layer
created during the media content preparation process of FIG.
3.

[0023] FIG. 7 illustrates an embodiment of a data flow
diagram of an interactive role performance system configured
to operate with multiple players in different geographic loca-
tions.

[0024] FIG. 8 illustrates an embodiment of a wireframe for
a video compositing interface of the interactive role perfor-
mance system of FIG. 1.

[0025] FIG. 9illustrates an exemplary screen display of one
embodiment of a cascade interface for a video compositing
interface.

[0026] FIG. 10 illustrates an exemplary screen display of
one embodiment of the movement and selection process of
the cascade interface of FIG. 9.

[0027] FIG. 11 illustrates an exemplary screen display of
one embodiment of a performance screen of a video compos-
iting interface.

[0028] FIG. 12 illustrates an exemplary screen display of
one embodiment of the role selection screen of a video com-
positing interface.

[0029] FIG. 13 illustrates an exemplary screen display of
one embodiment of a large screen view of a display window
of'a video compositing interface.

[0030] FIG. 14 illustrates an exemplary screen display of
one embodiment of a script printing screen of a video com-
positing interface.

[0031] FIG. 15 illustrates an exemplary screen display of
one embodiment of the camera setup screen of a video com-
positing interface.

[0032] FIG. 16 illustrates an exemplary screen display of
one embodiment of a reference frame setup screen of a video
compositing interface.

[0033] FIG. 17 illustrates an exemplary screen display of
one embodiment of an add introduction screen of a video
compositing interface.

[0034] FIGS. 18-20 illustrate exemplary screen displays of
one embodiment of the setting screens of a video compositing
interface.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] Certain interactive role performance systems and
methods are disclosed herein that allow users to select a role
to play in a movie scene and replace an original actor of that
role with their own performance. In certain embodiments, ifa
participant wants to reenact scenes from a favorite movie, the
participant can select a scene from that movie, record his or
her own performance, and the interactive role performance
system inserts that performance in place of the original char-
acter, creating the appearance that the participant is interact-
ing with the other characters in the movie scene.

[0036] Insome embodiments, content preparation systems
and methods are provided that generate the scenes used by the
interactive role performance system. Original media content
from a variety of sources, such as movies, television, and
commercials, can be used to provide participants with a wide
variety of scenes and roles. In some embodiments, the content
preparation system takes original media content, removes a
character from the content, and recreates the background. By
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recreating the background after removing the character, the
participantis given greater freedom to perform as the user can
perform anywhere within the scene.

[0037] The features ofthe systems and methods will now be
described with reference to the drawings summarized above.
Throughout the drawings, reference numbers are re-used to
indicate correspondence between referenced elements. The
drawings, associated descriptions, and specific implementa-
tion are provided to illustrate embodiments of the invention
and not to limit the scope of the disclosure.

[0038] Forpurposes ofillustration, some embodiments will
be described in the context of video formats and movie
scenes. However, the present disclosure is not limited by the
source of the media content, and other media content sources
may be used, such as, for example, video games, animation,
sports clips, newscasts, music videos, commercials, televi-
sion, documentaries, combinations of the same or the like.
Neither is the present disclosure limited by the format of the
media content, and other formats may be used, such as, for
example, still images, computer generated graphics, posters,
music, three-dimensional (3D) images, holograms, combina-
tions of the above or the like. It is also recognized that in other
embodiments, the systems and methods may be implemented
as a single module and/or implemented in conjunction with a
variety of other modules and the like. Moreover, the specific
implementations described herein are set forth in order to
illustrate, and not to limit, the invention.

[0039] Conditional language, such as, among others, “can,”
“could,” “might,” or “may,” unless specifically stated other-
wise, or otherwise understood within the context as used, is
generally intended to convey that some embodiments include,
while other embodiments do not include, certain features,
elements and/or steps. Thus, such conditional language is not
generally intended to imply that features, elements and/or
steps are in any way required for one or more embodiments or
that one or more embodiments necessarily include logic for
deciding, with or without user input or prompting, whether
these features, elements and/or steps are included or are to be
performed in any particular embodiment.

[0040] The terms “actor” or “character” as used herein are
broad terms and are used in their ordinary sense and include,
without limitation, any replaceable element in a media con-
tent, such as still or video content. For example, an “actor” or
“character” can be a person (live or animated), an animal, an
avatar, a computer-generated character, a game character, a
cartoon character, and/or a thing.

[0041] The terms “video,” “scene,” “clip,” “image,” and
“content” are broad terms and are used in their ordinary sense
and include, without limitation, any type of media content.
For example, media content can include pictures, videos,
film, television, documentaries, commercials, sports, music,
music videos, games, posters, original content, user-gener-
ated content, licensed content, royalty free content, any pre-
existing moving image or graphic content, still images, digital
avatars, online content, combinations of'the above, or the like.
The media content may or may not include audio, dialogue,
and/or effects. The media content can be in English or any
other language.

[0042] The term “compositing” as used herein is a broad
term and is used in its ordinary sense and includes, without
limitation, the superimposing or combining of multiple sig-
nals, such as, for example, video and/or audio signals, to form
a combined signal or display. Furthermore, compositing does
not require two signals and/or video images to be stored as a
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single signal, file and/or image. Rather, “compositing” can
include the simultaneous, or substantially simultaneous,
playing of two or more signals (for example, video files) such
that the signals are output via a single display or interface. The
term “compositor” refers to any device or system, imple-
mented in hardware, software, or firmware, or any combina-
tion thereof, that performs in whole or in part a compositing
function.

[0043] The term “real time” as used herein is a broad term
and is used in its ordinary sense and includes, without limi-
tation, a state or period of time during which some event or
response takes place. A real-time system or application can
produce a response to a particular stimulus or input without
intentional delay such that the response is generated during,
or shortly thereafter, the receiving of the stimulus or input.
For example, a device processing data in real time may pro-
cess the data as it is received by the device.

[0044] Moreover, a real-time signal is one that is capable of
being displayed, played back, or processed within a particular
time after being received or captured by a particular device or
system, wherein said particular time can include non-inten-
tional delay(s). In one embodiment, this particular time is on
the order of one millisecond. In other embodiments, the par-
ticular time may be more or less than one millisecond. In yet
other embodiments, “real time” refers to events simulated at
a speed similar to the speed at which the events would occur
in real life.

[0045] The term “database” as used herein is a broad term
and is used in its ordinary sense and includes without limita-
tion any data source. A database may be implemented using a
relational database, such as DB2, Sybase, Oracle, CodeBase
and MICROSOFT SQL SERVER as well as other types of
databases such as, for example, a flat file database, an entity-
relationship database, and object-oriented database, and/or a
record-based database. A database may also be one or more
files stored on a storage device, such as a hard drive or optical
device.

[0046] The term “metadata” as used herein is a broad term
and is used in its ordinary sense and includes without limita-
tion any information associated with a media content. For
example, the information can comprise control data provid-
ing an interactive role performance system with directions on
how to process the media content or the information can be
descriptive information identifying the media content. The
metadata can comprise in and/or out points of characters,
actions in the original scene, audio levels, camera movement,
switching, positions, zoom, pan, camera control signals,
lighting information, color and hue information, titles,
descriptions, category, tags, combinations of the same or the
like. Metadata can be recorded in a text document, database,
eXtensible Markup Language (XML) file, and/or embedded
within the washed or customized content.

[0047] FIG. 1 illustrates an exemplary embodiment of an
interactive role performance system 100 according to certain
embodiments of the invention. In certain embodiments, the
interactive role performance system 100 is configured to
selectively insert an image of one or more users into prere-
corded media, such as a movie. In some embodiments, the
image of'the one or more users are recorded and/or inserted in
real time.

[0048] Referring to FIG. 1, the prerecorded content data-
base 101 stores “washed” media content 104, or content
wherein an actor or character has been removed for replace-
ment, and/or metadata 105. During content development, a
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video source 102 receives, processes, and/or stores media
content received from a studio, comprising the source media
files. A media content processing system 103 prepares or
“washes” media content clips of actors and/or objects and
creates corresponding metadata 105 for the washed media
content 104. The completed washed content 104 is then sent
to the prerecorded content database 101.

[0049] From the content database 101, the washed media
content 104 is available for use in the video composting
process. The video recorder 110 captures an image and/or
video of the user. The feed from the video recorder 110 is sent
to the video compositor 120 and/or an optional user content
database 115 for storage. The video compositor 120 accesses
the washed content 104 stored on the prerecorded content
database 101 and combines the washed content with the feed
from the video recorder 110. The final combined output is
shown on the display 125.

[0050] As illustrated, the interactive role performance sys-
tem 100 comprises a prerecorded content database 101. The
database 101 comprises data, video files, audio files, metadata
and/or other information usable to control the video compos-
iting process. For instance, the washed media content 104 of
the database 101 can comprise one or more video clips, such
as movie clips comprising video and/or audio content, usable
in the background of a combined video image. In certain
embodiments, the media content 104 comprises washed con-
tent, as described in more detail below, wherein a character or
other object has been removed from the media content 104. In
other embodiments, the media content 104 can comprise
unaltered video scenes from a movie or other audiovisual
work. In certain embodiments, the video content comprises a
QUICKTIME file, a MPEG file, a WMA file, a WMV file, a
MP4 file, a MKYV file, a JPEG file, and/or the like.

[0051] The database 101 can also comprise one or more
matte files, as described in more detail below, usable to over-
lay an inserted user image. In certain embodiments, each
matte file can be associated with one or more particular back-
ground clips. In other embodiments, the matte files can be
integrated with the background clips.

[0052] Referring to FIG. 1, the database 101 comprises
metadata 105 usable to control the selective combination of
one or more character images with the background media
content 104 and/or matte files and/or to control the display of
such images. For instance, such metadata 105 can comprise
reference data files to control the display and/or removal of
user images, subtitle information, color/hue reference infor-
mation (for example, color or black and white output), infor-
mation for moving matte files, resize data, movie poster-
frame information for producing still-frame movie posters,
combinations of the same or the like. In some embodiments,
the metadata 105 comprises descriptive information associ-
ated with the video content, such as actor information, key art,
studio logos, titles, combinations of the same or the like.
[0053] The database 101 comprises any type of media
device(s) and/or memory capable of storing the above
described information. For instance, the database 101 can
comprise one or more of the following: servers, hard drives,
personal computers, DVDs, optical disks, flash memory, USB
storage devices, thumb drives, tapes, magnetic disks, combi-
nations of the same or the like. Moreover, the database 101
can comprise multiple databases located remote to each other.
[0054] In certain embodiments, the interactive role perfor-
mance system 100 further comprises a video source 102
and/or a media content processing system 103. These com-
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ponents can be used during content development to process
original source content to produce washed content to be
stored in the prerecorded content database. After washing the
source content, some or all of the washed content can be, in
certain embodiments, stored in the prerecorded content data-
base as the washed media content 104.

[0055] In certain embodiments, the video source 102 can
comprise one or more computers, workstations, servers, com-
binations of the same or the like for processing and/or storing
original source content. Source media from studios can be
acquired in a variety of formats, such as digibeta tapes, digital
files, DVDs, video tapes and/or the like. Source media from
the studios can be “ingested” by the video source 102 to create
acopy for use in the washing process and/or formatted into an
uncompressed digital file. In some embodiments, the digital
files are stored on a redundant array of hard drives connected
to the video source directly or through a network.

[0056] In certain embodiments, a playback machine, such
as a digibeta playback deck, DVD player, video player, and/or
the like may be used to play back the source media with the
video source ingesting the output. In certain embodiments,
the video source 102 can further comprise a “helper” video
card with a Serial Digital Interface (SDI) and/or Audio Engi-
neering Society digital audio (AES3) inputs/outputs to assist
the video source 102 in processing media content. In certain
embodiments, the video source stores digital files in a data-
base. One or more hard drives can be used for storing the
master source. Additionally, master files can be backed up on
tape archival systems and/or stored on additional hard drives.
Finished washed content can then be copied to one or more
prerecorded content database 101 as media content 104 for
distribution to and/or use by participants.

[0057] In certain embodiments, the media content process-
ing system 103 processes the video source 102 digital files.
The media content processing system 103 can comprise, for
example, computer workstations equipped with speakers and/
or headphones, video/audio editing software, timecode read-
ers/generators, and/or house sync boxes. In some embodi-
ments, the editing software comprises FINAL CUT PRO,
PHOTOSHOP, AFTER EFFECTS, ADOBE AUDITION,
SOUNDTRACK PRO, and/or the like. Operators can use the
workstations and/or editing software to wash individual
frames of scenes from the digital files of selected elements.
Operators can further use the workstations and/or editing
software to recreate the backgrounds behind the washed ele-
ments of the scenes. In some embodiments, the media content
processing system 103 further comprises a database and
workflow manager to check the accuracy of information,
provide accessibility for production management, track
financial/royalty requirements, and/or provide archival secu-
rity.

[0058] Referringto FIG. 1, the interactiverole performance
system 100 further comprises a video recorder 110, such as,
for example, a digital video camera, a web camera, a smart
phone camera, combinations of the same or the like, for
obtaining one or more images to be inserted into the com-
bined video image. In certain embodiments, the video
recorder 110 obtains a real-time video image of a participant
that is selectively “inserted” into a scene of the media content
104 from the prerecorded content database 101 to produce a
real-time, interactive video image at a display.

[0059] In certain embodiments, the video recorder 110 fur-
ther comprises, or is associated with, a video content proces-
sor that modifies a video image obtained through the recorder
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110. For instance, such embodiments of the video recorder
110 can be used with a green screen, a blue screen, and/or
other similar chroma-key equipment to prepare the obtained
video image for compositing with the media content 104.
[0060] In other embodiments, video image captured
through the video recorder 110 can be digitally modified to
remove certain portions of the captured image. For example,
background subtraction techniques, as discussed in more
detail herein, can be used to isolate a foreground element,
such as an image of the user. In certain embodiments, the
video recorder 100 further comprises a wired or wireless
microphone, a remote control, a tripod, combinations of the
same or the like. Multiple video recorders located together or
remotely from each other can be used to capture multiple
participants and/or multiple angles. In some embodiments,
the video recorder 110 captures images in 3D and/or infrared
formats.

[0061] The illustrated interactive role performance system
100 can also comprise an optional user content database 115.
In certain embodiments, the user content database 115 stores
video and/or audio data captured through the video recorder
110. Such data can be stored directly to the user content
database 115 and/or can be further processed, as discussed
herein, prior to such storage. Examples of such processing
include, but are not limited to, removing, replacing, and/or
enhancing video elements, such as music, vocals, score,
sound effects, special eftects, combinations of the same or the
like. The user content database 115, in certain embodiments,
allows for the repeated and/or later playing of a combined
video by storing a participant’s “performance.” In other
embodiments, the user content database 115 stores avatar or
other computer-generated images of a participant or other
character for use in the interactive role performance system
100.

[0062] In certain embodiments, the prerecorded content
database 101 and/or the user content database 115 can com-
municate with other components and/or modules of the inter-
active role performance system 100 via a wired or wireless
network such as, for example, a local area network, a wide
area network, the Internet, an intranet, a fiber optic network,
combinations of the same or the like.

[0063] As illustrated in FIG. 1, the interactive role perfor-
mance system 100 further comprises a video compositor
module 120 configured to combine video images received
from the prerecorded content database 101 with video images
from the video recorder 110 and/or the user content database
115. In certain embodiments, the video compositor 120 com-
prises at least a processor and a memory. Such memory can
include, for example, SDRAM, EEPROM, flash, non-volatile
memory, volatile memory, a hard drive, an optical drive, a
combinations of the above or the like. In certain embodi-
ments, the video compositor 120 further comprises a graphics
processing unit (GPU).

[0064] Incertain embodiments, the video compositor mod-
ule 120 advantageously combines and/or cause the display of
multiple video images during playback without saving such
images in a combined format. For instance, the media content
104 from the prerecorded content database 101 can be com-
bined with the user video image from the video recorder 110
and/or the user content database 115 to form a combined
image without storing such content in a combined file. In
other embodiments, the combined image is stored in a single
file or location for later playback, comment, use and/or the
like.
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[0065] The video compositor module 120 is advanta-
geously configured to cause the display 125 to output the
combined video image. In certain embodiments, the display
125 can comprise a television, a monitor, a liquid crystal
display (LCD), a cellular phone display, a computer display,
combinations of the same or the like. In certain further
embodiments, the video compositor 120 can be integrated
with the display 125. Additional components can also be
integrated together. For example, smart phone, PDA, or other
mobile device could comprise the prerecorded content data-
base 101, the video recorder 110 in the form of a camera, the
video compositor 120 in the form of compositing software,
and/or the display 125. It is understood that components can
be integrated in other ways, such as a camera with a memory
for prerecorded content and a processor for running compos-
iting software.

[0066] In certain embodiments, the prerecorded content
database 101, video recorder 110, user content database 115,
video compositor 120, and/or display 125 are used during
video compositing when a user interacts with the interactive
role performance system 100. In certain embodiments, the
components used during video compositing can be provided
to the user separately from those components used in initially
preparing and developing the prerecorded content.

[0067] In certain embodiments, the content can be deliv-
ered to the user either through a physical medium or by online
delivery. For instance, in certain embodiments, a user receives
the video compositing elements without a prerecorded con-
tent database 101. Instead, the prerecorded content database
101 can be available online for the video compositor 120 to
access over a network and/or the Internet. In other embodi-
ments, the user receives a prerecorded content database 101
containing a limited number of media content 104 files on a
CD/DVD or other physical medium, with additional content
available separately. For example, washed media content 104
can be stored on a central database from which additional
content can be downloaded by the video compositor 120.

[0068] A variety of connection media may be used to link
elements of the interactive role performance system 100. In
some embodiments, the elements are directly connected with
fiber optic channels, Ethernet, and/or the like. Elements of the
interactive role performance system 100 can also be spread
out in remote locations and connected through the Internet
and/or a virtual private network. Elements of the interactive
role performance system 100 can also be wirelessly con-
nected with other elements. In some embodiments, elements,
such as the video recorder 110, video compositor 120, and/or
display 125 are connected directly with audio and/or video
cables and/or through a wireless connection, such as via
BLUETOOTH or other radio frequency communications.

[0069] Although the interactive compositing system 100
has been described herein with reference to video technology,
it will be understood from the disclosure herein that other
types of media can be used by the system 100. For instance,
such media can comprise video games, animation, still pic-
tures, posters, combinations of the same or the like.

[0070] FIG. 2 illustrates a flowchart of an exemplary
embodiment of a video compositing process 200, according
to certain embodiments of the invention. In certain embodi-
ments, the video compositing process 200 is executed by the
interactive role performance systems described herein to per-
form video compositing using washed content. For exem-
plary purposes, the video compositing process 200 is
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described hereinafter with reference to the components of the
interactive role performance system 100 of FIG. 1.

[0071] The video compositing process 200 begins with
Block 205, during which the user of the interactive role per-
formance system 100 can select an available washed scene
from the media content 104 stored on the prerecorded content
database 101. In certain embodiments, the user selection is
made using some form of input device, such as a remote
control, a mouse, a keyboard, a touch screen, a keypad and/or
the like. In certain embodiments, the video compositor 120
communicates with the prerecorded content database 101 to
receive the washed media content 104. The interactive role
performance system 100 can further provide the user or par-
ticipant with a script of the lines or dialogue in a scene. In
some embodiments, the interactive role performance system
100 further comprises a printer and provides the user with a
printed script.

[0072] At Block 210, the scene selected by the user begins
playing. In certain embodiments, the video compositor 120
displays the scene on the display 125 with directions, prompts
or instructions to the user for properly acting out the scene.
For instance, the directions can be text prompts and/or an
outline on the display 125 directing the user to assume a
specified stance, position himself or herself in a specified
location, and/or face a specified direction. Directions can also
comprise of lines of dialogue that the user repeats, visual
prompts on the screen, and/or voice directions of actions to be
taken, such as the directions that a real director would give to
an actor.

[0073] At Block 220, the participant acts out the scene
selected at Block 205. In certain embodiments, the participant
follows the directional prompts given at Block 210. The
directional prompts can be interactive and/or can be given out
while the user is acting out the scene.

[0074] In some embodiments, a real-time feed of the par-
ticipant is displayed while the participant acts out the scene.
The real-time feed gives the participant feedback on what the
participant’s actions look like on screen. In certain embodi-
ments, the prerecorded washed scene is combined with the
real-time feed to provide the participant with real-time feed-
back on what the final scene will look like. In some embodi-
ments, graphics are superimposed over the real-time feed of
the user to provide clearer directions to the user. The graphics
can range from text to computer-generated graphics. In some
embodiments, directional prompts can consist of interactive
mini-games, directing the user to punch blocks, hit balls, hula
dance, hula hoop, and/or the like, wherein the participant can
act out the scene based on the directional prompts.

[0075] At Block 230, the image of the participant is cap-
tured by the video recorder 110. In certain embodiments, the
participant acts out the scene in front of a green screen.
However, in other embodiments, screens of different colors or
no screen can be used. Various techniques can also be used to
isolate the image of the participant from the background. For
example, chroma-key techniques can be used to separate the
user from the background by the video compositor 120 and/or
video recorder 110.

[0076] In some embodiments, a background processing
technique is used to allow the participant to act out the scene
in front of any background, with the background screen being
optional. For example, the video compositor 120 can use
background subtraction, where a previously recorded refer-
ence image of the background is compared to the captured
video image to identify a new element in the captured image,
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thereby isolating the image of the user. The new element is
then identified as the foreground and/or is separated out from
the background for insertion into the media content 104
scene.

[0077] In certain embodiments, the user generated content
captured by the video recorded 110 is stored on the user
content database 115. The video recorder 110 can also record
sound with the video. Moreover, in some embodiments, pre-
existing sound clips are used and/or no sound is recorded.

[0078] Insome embodiments, the metadata 105 associated
with the washed media content 104 directs the video recorder
110 to turn on or off at certain times. The metadata 105 can be
information contained in an XML file that controls the video
recorder 110. For example, when the image of the participant
is not currently being inserted in the scene, the video recorder
110 can be powered off or otherwise temporarily disabled to
prevent extraneous sound and/or video from being recorded.
In certain embodiments, the sound and the video capture can
be controlled independently of each other, providing greater
control over how sound and/or video is captured by the video
recorder 110.

[0079] AtBlock 240, the image of the participant is inserted
into the washed media content 104 either as a video or a still
image. The video compositor 120 receives the user image
from the video recorder 110 and/or from the user content
database 115. Various insertion techniques can be used by the
video compositor 120 to insert the participant’s image into the
washed scene. For example, the image of the participant can
be played concurrently with and overlaid over the washed
content, or the image can be incorporated into the washed
content.

[0080] In some embodiments, the image insertion is unre-
stricted, with the image of the participant being capable of
appearing anywhere within the washed scene. In certain
embodiments, the metadata 105 or scene information directs
the video compositor 120 on where the user image is to be
inserted into the scene. This metadata 105 or scene informa-
tion can further comprise display and removal points record-
ing where a replaceable (or removed) actor appears in and/or
exits the original scene corresponding to the washed scene. In
some embodiments, the display and removal points comprise
of the beginning and end frames of the scenes having the
replaceable actor.

[0081] In certain embodiments, the metadata 105 also con-
trols the insertion of audio, such as speech from the partici-
pant, into the washed content. In some embodiments, the
washed content also contains mattes, which determine
whether elements should appear in front of the inserted user
image. In some embodiments, the participant is inserted as an
extra or additional actor in a scene, without replacing an
existing character.

[0082] Incertain embodiments, the processing is offloaded
to the GPU in the video compositor 120 to reduce load on a
processor of the video compositor 120.

[0083] Incertain embodiments, the video compositing pro-
cess 200 can comprise a multi-pass processing of the media
content. For example, a two-pass process can be used in
which a first pass determines which pixels of the user-gener-
ated content should be designated as transparent or opaque. In
particular, the elements that are to be added to or combined
with the washed content 104 (e.g., the user image) are com-
posed of opaque pixels. In certain embodiments, these pixel
values are identified through background subtraction pro-
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cesses described in more detail herein. In a second pass, the
user content is then inserted into the washed content scene.
[0084] In some embodiments, further processing can be
performed that blends user-generated content more cleanly
with the washed media content 104. For example, a border of
several pixels around the inserted content can be blended into
the washed content by applying a gradient of opaqueness to
the border to create a more seamless integration with the
washed content. Additional processing can be applied to the
combined video to improve the image. For example, pixel
sampling can be conducted to determine and correct the green
levels in the image. Shadows, outlines, and/or color correc-
tion can also be applied to the combined video.

[0085] The following annotated source code illustrates one
embodiment of the background subtracting program used to
process the user-generated image.

// All values are normalized between 0.0 and 1.0.
float4 main( float2 theTextel : TEXCOORDO, float4 theColor :
COLORO ) : COLORO

// grab the RGBA pixel color of the source and the background
float4 aSrcColor = tex2D(srcTex, theTextel);
float4 aBackColor = tex2D(tex1, theTextel);
// convert the RGB values to HSV color space (hue, saturation,
value)
float3 aSrcHSV = RGBtoHSV((float3)aSrcColor);
float3 aBackHSV = RGBtoHSV((float3)aBackColor);
float3 aRBBDIff, aHSVDift;
float aMax;
// find the difference in each RGB color channel
aRBBDIff.r = abs(aSrcColor.r — aBackColor.r);
aRBBDIff.g = abs(aSrcColor.g — aBackColor.g);
aRBBDIff.b = abs(aSrcColor.b — aBackColor.b);
// find the greatest difference of all RGB color channels
aMax = max(max(aRBBDiff.r, aRBBDiff.g), aRBBDiff.b);
// find the difference in each HSV color channel
aHSVDIfI[0] = abs(aSrcHSV[0] — aBackHSV[0]);
aHSVDIfi[1] = abs(aSrcHSV[1] — aBackHSV[1]);
aHSVDIff][2] = abs(aSrcHSV[2] — aBackHSV[2]);
// the next lines return an opaque color value for the source
pixel if it matches one of the conditional criteria below

// determine if the hue values differs from the threshold
if (aHSVDIff[0] > 0.075)

return float4(aSrcColor.r, aSrcColor.g, aSrcColor.b, 1.0);
// determine if the red values differs from the threshold
if (aRBBDiff.r > 0.25 && aMax == aRBBDiff.r)

return float4(aSrcColor.r, aSrcColor.g, aSrcColor.b, 1.0);
// determine if the green values differs from the threshold
if (aRBBDiIff.g > 0.20 && aMax == aRBBDiff.g)

return float4(aSrcColor.r, aSrcColor.g, aSrcColor.b, 1.0);
// determine if the blue values differs from the threshold
if (aRBBDIff.b > 0.18 && aMax == aRBBDiff.b)

return float4(aSrcColor.r, aSrcColor.g, aSrcColor.b, 1.0);
// if no value is determined to be opaque then set it to
transparent. the default return float4(aSrcColor.r, aSrcColor.g,
aSrcColor.b, 0.0);

[0086] The exemplary program disclosed above takes the
inputs of two images: a source image (e.g., a video image
including the user) and a reference background image (e.g.,
without the image of the user) to be removed from each frame
of'the source image. For instance, the interactive role perfor-
mance system 100 can record the reference background
image after the user steps out of the video recorder 110.

[0087] Incertain embodiments, the program processes one
pixel or textel at a time and returns a value that is fully
transparent or opaque based on color channel differences
between the source image and the reference background. In
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the described source code, the portions of the source image
matching portions of the reference background are set trans-
parent, while the portions of the source image that are differ-
ent from the reference background are kept opaque. Collec-
tively, the pixels in a frame that are opaque determine the
actor and/or object that was added to the scene after the
reference background image was captured.

[0088] In certain embodiments, certain established thresh-
old values determine if a particular pixel is to be designated as
opaque or not. Moreover, the threshold value can compensate
for small variations in the source image and the reference
background image due to inconsistencies in how the source
and background images were recorded. For example, if the
lighting is inconsistent during the image acquisition process,
the background from the source and background reference
may not be recorded identically. By using a threshold value,
small differences between the backgrounds are ignored and
the background of the source image is set transparent.
Depending on the level of inconsistencies between the source
image and the reference background, the threshold level
could be set as a higher value to compensate for greater
differences. In some embodiments, the threshold value can be
a set value, set by the user, or adaptively set by the role
performance system 100. [0086] As described, the program
further determines the RGB pixel color of the source and
reference background images and then converts the RGB
values to HSV color space. The program then determines the
difference in each RGB and HSV color channel, wherein
RGB color channels are red, green, and blue and HSV color
channels are hue, saturation, and value. The program deter-
mines the greatest difference of all RGB color channels. The
RGB and HSV difference is measured against the threshold
value to determine if the pixel should be set as opaque. Oth-
erwise, the pixel is set to transparent.

[0089] In certain further embodiments, an additional refer-
ence frame is taken of the participant within the background.
By using a participant reference frame and the reference
background image, the output quality of the background pro-
cessing can be checked using the two reference frames. For
example, a background subtraction process can be performed
on the participant reference frame instead of the entire user
content. The process outputs an isolated image of the partici-
pant which, in certain embodiments, is representative of the
quality of the output from processing the entire user content.
Using the participant reference frame allows the output qual-
ity of the background processing to be tested with smaller
files and less processing.

[0090] In certain embodiments, video images can be pro-
cessed by the video compositor 120 and/or by a remote
transcoding server. For example, the combined video can be
encoded by the video compositor 120 while the user content
is captured. In some embodiments, user content is captured in
raw format and encoded at a later time by a transcoding server
located remote to the video recorder 110. After capture, the
user content can be uploaded to the transcoding server. In
some embodiments, the transcoding server is a virtual server
running on a cluster of servers. As such, the transcoding
server has significantly more processing power than the video
compositor 120. The additional processing power allows the
transcoding server to engage in additional processing passes
over the user content and the washed content to provide a
higher quality video. In some embodiments, the transcoding
server transcodes the content into a flash video file, MPEG,
JPEG, and/or other file type for viewing at a display 125
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and/or for submission to a content sharing website. The
transcoding server, in certain embodiments, can further apply
a watermark to the user-generated content and/or the dis-
played combined content for copy control purposes.

[0091] At Block 250, the combined video is shown on the
display 125. In certain embodiments, the combined video is
shown in real-time with respect to the capturing of the user
image by the video recorder 110. Custom filters can further be
applied during playback to improve the displayed image. In
some embodiments, the combined video is saved for later
playback and/or displayed at a later time. The video can also
be displayed remotely at a location different from the user. It
is understood that the combined video is not necessarily
stored in a single file. The combined video can exist as sepa-
rate files that are overlaid onto each other, played back, and/or
synchronized to generate a combined image. The combined
video can comprise of a matte file, a subtitle file, a washed
content file, and/or a user content file.

[0092] In some embodiments, the combined video or ele-
ments of the combined video, such as the user content file, are
uploaded to a website for searching, sharing, and/or viewing
combined video content. For example, the user content can be
sent to the website and played back along with a correspond-
ing washed content stored on the website to generate the
combined video. In addition, the participant can create an
introduction for the combined video using the interactive role
performance system 100 using a process similar to that used
to create the combined video.

[0093] The media content preparation process or “wash-
ing” process is a processing development for audio and/or
video that increases the realism of the interactive experience.
For example, in certain conventional compositing systems, a
user playing the role of DARTH VADER in STAR WARS
would be positioned precisely in front of the villain before
starting the scene. During the scene, if the user were to move
from side to side, the original DARTH VADER character
would be visible behind the user image, detracting from the
supposed realism of the experience. However, the washing
processes described herein advantageously removes the
original DARTH VADER character from the scene such that
the participant image need not be limited to a particular area
and can be freely able to move within the scene, thereby
increasing the realism of the experience.

[0094] Likewise, the washing process can be applied to the
audio of a scene. In certain conventional compositing sys-
tems, data files accompanying the clip supply audio switch
data in real time, turning various audio tracks on or off in
order to silence the replaceable character so the user can play
the part uninterrupted. In one embodiment of the washing
process, the character’s audio is filtered out of the original
audio to create a modified audio used in the washed content,
allowing the participant increased freedom in the timing of
his or her lines.

[0095] In certain embodiments, more content versatility is
provided by disclosed systems and methods that are able to
simplify the compositing process by moving more of the
content processing to the content development phase,
improving control over both audio and/or video manipula-
tion, and thereby improving the “replacement” effect. For
example, with video, editing software can be used to entirely
remove actors from a scene, allowing the washed content to
be used as the prerecorded background into which the user is
inserted and simplifying the user image insertion step during
the compositing process.
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[0096] FIG. 3 illustrates a flowchart of an exemplary
embodiment of a media content preparation process 300, used
during content development according to certain embodi-
ments of the invention. In certain embodiments, the process
300 is executed by embodiments of the interactive role per-
formance systems described herein, usually by the video
source 102 and/or media content processing system 103. For
exemplary purposes, the media content preparation 300 is
described hereinafter with reference to the components of the
interactive role performance system 100 of FIG. 1.

[0097] At Block 305, a scene is selected from media con-
tent stored on the video source 102. In certain embodiments,
a scene is identified by one or more watchers viewing the
entire source media content to select scenes that can viably be
used as washed content. For instance, the one or more watch-
ers can log the start/end times of the scene. In some embodi-
ments, media content is copied onto a network media server
and then reviewed by one or more watchers.

[0098] Insome embodiments, scenes are selected based on
certain predetermined criteria and/or the ease with which the
source content can be washed. Such selection criteria can
comprise the duration of the scene, the visibility of the pri-
mary actor, the immobility of the background, the minimal
motion of the foreground, a clear view of the actors with little
or no blocking objects, and/or the consistency of the back-
ground. In certain embodiments, scenes are generally avoided
if the camera is in motion, the background is in motion, there
is a large amount of foreground action, there are many camera
angles, scenes have lots of actions, or scenes have lots of
overlapping dialogue. In some embodiments, a media content
clip, comprising a selected scene, is captured from the media
content. In certain embodiments, the frame selection is
accomplished by a program implementing one or more selec-
tion criteria.

[0099] At Block 310, the media content processing system
103 extracts individual frames from the selected media con-
tent clip. In certain embodiments, the media content clip is
exported into individual consecutive frames, such as 24 to 30
frames per second of playback. In other embodiments, clips
can contain more frames or fewer frames, depending on the
format of the source media content.

[0100] At Block 315, the media content processing system
103 identifies and/or selects the particular frames that contain
a selected character and/or object and washes the frames
through a series of manipulations to remove the selected
character from the scene. In certain embodiments, such
manipulations extend or continue the background image to
remove the character and can comprise borrowing pixels
from a background where the actor and/or object is not
present, retouching the areas with consistent background
materials, fabricating pixels by filing areas with appropriate
artwork from within the frame or other sources and/or blend-
ing the areas into the surrounding background.

[0101] In certain embodiments, the process is repeated for
every play option in each scene, breaking the clips into mul-
tiple video tracks and/or using editing software to bundle the
different tracks into unique “prerecorded” background clips
for each option. Within each bundle, different tracks can have
unique data file triggers or metadata that correspond to dif-
ferent “in” and/or “out” points within the scene. For example,
one set of data file triggers can determine when a user image
is to be on or off the screen; another can dictate when a
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customized special effects layer is activated; a third can com-
mand a particular background matte layer to appear or disap-
pear as needed.

[0102] With audio, a more robust clip development process
provides an increased ability to separate audio tracks and/or
isolate sound effects, musical scores, and/or the voices of
different characters for individual manipulation. Media con-
tent received from the studios can contain multiple audio
tracks separate from the video. For example, tracks 1 and 2
can contain mixed audio, while tracks 3 and 4 contain the
music and/or effects. Certain embodiments of a the interac-
tive role performance system 100 can either control audio
data that has been delivered in separate tracks and/or mix
separate tracks together, or can break audio tracks apart if the
source material has them combined. Creating separate audio
tracks allows for the editing of some tracks while not touching
others. Certain embodiments can substitute and/or remove
movie score audio, alter and/or remove actor audio, and/or
enhance, alter, and/or remove sound effect data, then later
recombine the tracks for association with different user play
options.

[0103] For instance, certain embodiments of the invention
can separate the audio tracks from STAR WARS to remove
DARTH VADER’S speaking parts, replace the John Williams
score with a royalty-free track, and/or enhance the light saber
sound effects. When finished, the system can condense the
separate tracks down to one master track to be played when
the user chooses to replace DARTH VADER. A similar
approach could be taken to alter different tracks for a LUKE
SKYWALKER play option. The resulting experience can
have better audio accompaniment because the sound ele-
ments can be better manipulated during content development
than they could be on-the-fly.

[0104] At Block 320, the media content processing system
103 creates mattes from the media content. In some embodi-
ments, compositing systems involve superimposing a new
video layer, or “matte,” of the user over the original back-
ground content in order to create the illusion that the user is
“in” the prerecorded content. While this effect works well in
many cases, certain prerecorded backgrounds contain fore-
ground elements, such as desks, podiums, castle walls, other
actors and/or the like, that appear in front of the actor to be
replaced. In many cases, these foreground elements also
move, such as when a bird flies across the frame, a person
walks in front of the actor, and/or a camera move effectively
changes the position of the stationary wall or desk relative to
the actor in the frame. In order to create a more 3D interactive
experience, these foreground elements can be recreated or
somehow moved so as to be visible in front of the superim-
posed user’s image.

[0105] One way for an element to appear in the foreground
is by creating additional video matte layers during content
development. For purposes of this disclosure, mattes can
comprise, but are not limited to, video files that contain trans-
parency information such that white space allows subordinate
video layers to show through and/or black space prevents
subordinate video layers from showing through. Certain
mattes can be created based on elements of the target prere-
corded clip such that any element which should be “in front”
of the user—such as a desk—is black, and/or the elements
that should be “behind” the user are white. Thus, in certain
embodiments, the matte layers cause portions of a back-
ground image to come to the foreground in front of an inserted
user image. In some embodiments, a moving matte is required
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for a motion scene. The matte creation process is described in
further detail below. Once a matte is created, it can be syn-
chronized to the media content clip to match up with the
motion of the object that appears in the foreground.

[0106] Incertainembodiments, the video recorder 110 cap-
tures the user image without making any camera moves, pans
or zooms. These functions can be accomplished through the
software of the video composition 120 system. In order to
match the original scene, the original scene can be analyzed
and metadata 105 can be recorded that captures the in and/or
out points, actions in the original scene, audio levels, camera
movement, switching, positions, zoom and/or pan. The meta-
data 105 can further instruct the video recorder 110 to scale,
move within the x-y coordinates of the overall combined
frame, and/or switch to a different angle. Metadata 105 can be
recorded in a text document, database, XML file, and/or
embedded within the washed content.

[0107] At Block 325, the media content processing system
103 records actor position, size information, and/or other
metadata 105 associated with the washed media content 104.
In some embodiments, processing software in the media con-
tent processing system 103 analyzes the media content clip to
generate metadata, such as the position and size information.
In certain embodiments, the actor position and/or size infor-
mation are used during the setup of the camera, lights and/or
green screen to determine the orientation and/or size of the
inserted user in the scene. Using this information allows the
inserted user image to match as closely as possible with the
character that is being replaced.

[0108] At Block 330, the media content processing system
103 creates an outline graphic representing the removed char-
acter’s position in the washed scene. In certain embodiments,
the participant uses the outline graphic to determine where
he/she should position himself/herself during recording of
his/her performance ofthe particular scene. In some embodi-
ments, an outline graphic is not included in the washed scene.
Moreover, a user can freely move around within the scene
and/or is not required to appear in a specific position.

[0109] At Block 335, the media processing system 103
transcribes and/or prepares subtitles of the dialogue for each
scene or clip. In certain embodiments, subtitles appear when
the removed character would be speaking and disappear when
the actor is not. In some embodiments, subtitles may not be
required and/or are already available and do not need to be
created.

[0110] At Block 340, the media processing system 103
outputs a washed scene after completing processing the
media content. In certain embodiments, the media processing
system saves the washed content into a local storage device
and/or saves the washed content directly to the prerecorded
content database 101 as the media content 104. The washed
content can further undergo a quality control process to
ensure that the washed content has been properly created. The
washed content may also be saved into a backup storage
system. In certain embodiments, poster art for display can be
created by washing actors out of media content.

[0111] FIG. 4A illustrates an alternative embodiment of the
media content preparation process of FIG. 3. At Block 405, a
scene is selected and frames from the scene are created. At
Block 410, an actor is removed from one frame. At Block 415,
abackground, such as a wall, is recreated behind the actor. At
Block 420, the washed frame is extended or repeated for the
rest of the frames in the scene. In some scenes, the back-
ground is similar from one frame to another, and reusing the
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washed frame saves additional effort. At Block 425, a track or
file with the data triggers for the in and/or out points of the
actor and/or other metadata is created. In some embodiments,
the in and/or out points are represented by the first and/or last
frames the actor appears in. If more than one actor is selected
for removal from the scene, the process can go back to Block
410 and repeat Blocks 415, 420, and 425 for the next actor.
The process can be repeated as many times as necessary for
the number of actors to be washed. At Block 430, one or more
tracks with the associated data triggers are bundled into a
single washed media content scene.

[0112] FIG. 4B illustrates another alternative embodiment
of the media content preparation process of FIG. 3. At Block
450, a scene is selected and frames from the scene are created.
At Block 455, elements of the set are reshot and/or a back-
ground is digitally recreated either entirely or by combining
the newly shot set elements with the original content at Block
460. At Block 465, a track or file with the data triggers and/or
other metadata for the scene is recorded. At Block 470, one or
more tracks are bundled into one washed scene.

[0113] It will be understood that the media content prepa-
ration process can be accomplished by using any existing or
new technologies that can allow for the altering of video
content, such as the ability to map or track camera movements
from the original content and/or recreate them with an altered
background. In addition, any of the described media content
preparation processes can be used singly or in combination to
create the washed content.

[0114] Embodiments of the content development process
also allow for customization and/or alteration of other ele-
ments affecting the interactive experience. These elements
can comprise, but are not limited to, subtitle data, colors,
fonts, placement, actor cues and/or suggestions, audio and/or
video special effects, information about user image size, loca-
tion, dynamic movement, color hue, saturation, distortion,
play pattern interactivity such as voting, ranking, and/or com-
menting, properties for online uploading, sharing, and/or
blogging, particulars about creating, sharing, printing movie
stills and/or posters based on each scene, gaming elements,
pitch, vocals, accuracy, volume, clapping, combinations of
the same or the like.

[0115] For example, certain analysis can be performed that
suggests users appearing in a scene from LORD OF THE
RINGS should appear more orange than users appearing in a
scene from THE MATRIX. Color saturation, lighting, hue
data and/or other metadata can be written into the data files or
metadata 105 for each respective scene, such that during the
performance, the interactive role performance system 100
can use the data files or metadata 105 to manipulate the live
image in order to more realistically blend the user into the
background footage.

[0116] Likewise, digital resizing and/or movement data can
be programmed into each scene that dictates where the user
appears in the frame of prerecorded content, and/or the size of
the user image relative to the rest of the scene. This informa-
tion can be used to create dynamic effects, such as digitally
simulating camera movement over the course of the scene.
This data could also be written into the metadata 105 associ-
ated with the piece of washed media content 104.

[0117] In certain embodiments, the control data or meta-
data 105 for these elements is bundled with the associated
washed media content 104 and/or matte layers during content
development. These elements can be referenced and/or con-
trolled with data files which are invisible to the user, but can
be embedded in software elements and/or included in digital
files (for example, an Internet downloaded file or XML file) or
the like, appropriately associated with the original content
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purchased by the user. These improvements to the content
development process can make the interactive experience
more realistic, more immersive, and ultimately more enjoy-
able to the user.

[0118] FIGS. 5A to 5D illustrate a frame from a media
content during various phases of certain embodiments of the
washing process in which a single actor is washed out of the
scene. For exemplary purposes, the frames, as illustrated, are
described hereinafter with reference to the components of the
interactive role performance system 100 of FIG. 1.

[0119] FIG. 5A illustrates a frame from a media content
clip processed by the media content processing system 103.
The frame depicts two actors: the first actor 505 is the target
actor to be washed from the frame while the second actor 510
is retained in the frame.

[0120] FIG. 5B illustrates the frame of FIG. 5B after the
actor 505 has been washed from the scene. In certain embodi-
ments, an outline graphic 515 is added to the washed content
to depict the location of the washed actor. The retained actor
510 remains unchanged in the scene. Individual washed
frames comprise the complete washed content scenes 104
stored on the prerecorded content database 101.

[0121] FIG. 5C illustrates a real-time feed of a user from a
video recorder 110 superimposed over a washed content,
wherein the user image 520 is added onto the scene. In certain
embodiments, the user can use an outline graphic to position
himself'in the scene. That is, the user can move into a position
such that the user is generally within the position of the
washed actor as indicated by the outline graphic 515. In some
embodiments, the video compositor 120 automatically posi-
tions the feed from the video recorder 110 in a frame such that
an outline graphic is unnecessary by using previously
recorded actor position data to determine where the user
image is placed.

[0122] FIG. 5D illustrates a frame from a completed com-
bined video. The user 520 is inserted into the scene alongside
the retained actor 510. In certain embodiments, the completed
combined video is displayed on the display 125. The com-
bined video can also be saved for future playback, or the
combined video can be recreated from the washed scene and
user content without saving the combined video.

[0123] FIGS. 6A and 6B illustrate an exemplary matte layer
created during the media content preparation process of FIG.
3. Inparticular, FIG. 6A illustrates a matte layer created from
the frame illustrated in FIG. 6B. In FIG. 6B, the flight atten-
dant 620 is part of the foreground scene and appears in front
of the passenger 630 selected for the washing process. In
certain embodiments the matte creation can be performed by
“tracing” the particular figure with a digital pointer, frame-
by-frame, or using other software means available to track
and/or trace the elements.

[0124] Theresulting matte layer 610 can be either a moving
or stationary video file used during playback of the washed
content to delineate a foreground element of the original
source content. Associating this matte with the real-time user
image from the video recorder 110 essentially “blocks” the
user’s image where a foreground object, such as the flight
attendant, covers the user image, and thereby creates the
illusion that the user is positioned between background and
foreground elements. By using a moving matte layer, the
foreground element can be kept in front of the participant’s
image even when the foreground element moves, such as if
the flight attendant moves in front of the user. The resulting
composition advantageously creates a more realistic, multi-
dimensional interactive experience.

[0125] In yet other embodiments of the invention, addi-
tional features can be employed with that utilize components
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of'the interactive role performance system 100 hosted and/or
deployed in an online environment. For instance, one method
otf'hosting the content online allows a party or user to control
the storage, filtering, and/or distribution of the finished video
output. In certain embodiments of the technology, a new
video file is generated with the combined image of the user
and the prerecorded content. This “output” file could be saved
for later playback, shared online, or sold as a DVD to the user
in a variety of fashions. Though the output of the composition
in a single, cohesive video stream is relatively efficient, cer-
tain problems also can arise with such an arrangement.
[0126] First, in spite of advanced video encryption tech-
niques, users could find ways to copy and/or share their
recorded files at will. Second, without control over the output
content, it can be difficult to police or filter which output files
could be shared online. Third, generating fully-integrated
output files with each user experience can create redundan-
cies in the storage process, increase hosting expenses, and/or
decrease overall system capacity and/or efficiency.

[0127] To address these issues, certain systems and meth-
ods isolate the user’s recorded performance from the prere-
corded background throughout the entire process, such that
the images are not combined, except visually during perfor-
mance playback. In certain embodiments, the washed clip is
not altered or re-recorded during a performance. Rather, the
washed clip can be merely referenced again if a playback
option is selected, then replayed in tandem with the user’s
overlay segment.

[0128] There are several additional or alternative ways that
the video files can be protected in the disclosed interactive
role performance systems. In one embodiment, the prere-
corded background content and/or the recorded performance
is stored in a non-standard video format such that it is unplay-
able in standard video formats or players. In some embodi-
ments, the fact that the images are separate or the background
content is an individual file is concealed. In certain embodi-
ments, the background and/or user media files are stored
separately on the user’s local system.

[0129] Other content protection methods can also be used.
One method is to lock each background content clip to a
specific operating system, and/or render them non-transfer-
able between systems. Another method is to make only the
user file uploadable to a website for hosting and/or sharing,
and render the background video unsharable. In some
embodiments, an online system runs an auto query each time
an offline system becomes web enabled in order to register the
software operating system and/or lock the content to the that
system. Another method is to use a dynamic URL for a
website, and/or change it regularly. In some embodiments,
the uploaded clips are digitally “watermarked” in order to
track their use should they be found outside controlled chan-
nels. In one embodiment, combined content is stored only on
a secure storage location, such as a controlled server, and only
links or references to the protected content are allowed from
programs or applets. The programs can stream the files from
the secure storage location without saving a copy of the
content. In some embodiments, the programs are authorized
by the secure storage location before access to the protected
content is allowed.

[0130] Furthermore, there are processes contemplated in
which the user-generated content can be filtered in order to
remove objectionable material. One approach is to establish
nudity and/or profanity filters in the finished file upload pro-
cess. During upload, each performance can be filtered in real
time for nudity and/or profanity, and then assigned a numeri-
cal number based on its evaluation. Numbers below a certain
benchmark can be manually reviewed by screeners, and/or
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numbers below a certain lower benchmark can be automati-
cally rejected and discarded. Another way can be a complete
manual review of the user generated content.

[0131] One advantage to utilizing the Internet or other net-
work as a platform is the ability to engage multiple users from
multiple remote locations with multiple cameras in numerous
forms of interaction.

[0132] FIG. 7 illustrates an embodiment of a data flow
diagram of an interactive role performance system configured
to operate with multiple players in different geographic loca-
tions. For instance, a user in New York and a user in California
can mutually or individually select a scene from STAR
WARS to perform, such as with opposite roles. At Block 705,
the California user selects the scene on his or her interactive
role performance system. At Block 710, the California user
selects the role of LUKE SKYWALKER for playing. At
Block 720, the New York user selects the same scene on his or
her interactive role performance system. At Block 725, the
New York user chooses the role of DARTH VADER. When
the players start the scene and play out the scene, the resulting
composition is a single ensemble scene, even though the users
are geographically distant. At Block 730, California user data
and New York user data are combined to produce a single
ensemble scene, wherein both participant images are com-
bined in the same background scene.

[0133] Using an online platform, more complex media
bundles and/or data files can also be quickly accessed and/or
executed, making more intricate user experiences possible.
The above multi-player effect, for instance, can require the
use of additional background content bundles of completely
washed scenes (see above), driven by data files or metadata
which trigger the camera inputs from each respective user.
The multi-camera use could also be executed such that a user
in New York selects a previously performed clip posted by his
friend in California, and decides to act opposite his friend
after the fact.

[0134] In certain embodiments, this process can require
controlled switching of the California clip (where the user
performed as LUKE SKYWALKER) with a washed content
prepared for DARTH VADER in order to constitute the back-
ground for the new, live user image streaming from New York.
These multi-player scenes can thus either be performed live
by both parties, or live by one party and prerecorded by the
other party. They can also either play the opposite or the same
character, and either replace characters or simply be inserted
into the same scene. In some embodiments, there can be three
or more users working together to create a single scene.
Multi-camera, multi-location video games can also function
well in this environment. It is understood that interactive role
performance system can also be used for multiple players in
the same location (e.g., participants in the same living room).
[0135] Incertain embodiments, the online environment can
be a website for sharing combined video and/or buying addi-
tional washed content. The website allows users to share their
combined videos with other viewers. Users can rate videos,
allowing videos to be ranked based on popularity. Videos can
also be ranked based on number of views, age, and/or other
selection criteria. Users can compete in contests using their
performances. Users can choose to share videos with select
individuals or can choose to make videos publicly available to
anyone. Users can also build social networks with each other.
[0136] The website can comprise a home page which dis-
plays user information after the user logs in. User information
can comprise messages, comments, invites, uploads, down-
loads, viewing statistics, and/or popularity of performances.
The website can further comprise performance gallery pages
where combined videos are displayed and where users may
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search for combined videos based on associated metadata.
The website can further comprise store pages, where addi-
tional content may be purchased for the interactive role per-
formance system 100. The purchased content can then be
downloaded to the interactive role performance system 100.

[0137] In addition to allowing increased protection, filter-
ing, efficiency, and/or multi-camera playability, the Internet
offers several advantages. These comprise, but are not limited
to, the ability to generate and monetize script print-outs,
teleprompters and application text output for scripts and lyr-
ics, the ability to generate a video introduction to be used to
introduce emails and postings, the ability to select between
output devices including various computer platforms, various
multimedia and mobile devices, set-top boxes, and video
gaming consoles, the ability to download clips with embed-
ded data files, the ability to perform clips with the use of an
online interface, the ability to upload files into a sharing
forum, vote on clips, share comments, feedback and ranking
information, and award prizes, the ability to select the shar-
ing/playback information between private/public and lim-
ited/mass distribution options, the ability to select between
output options and platforms, the ability to generate still
frames and order customized products such as T-shirts con-
taining the generated still frames, the ability to utilize 3D
rendering and avatar elements to enhance the production
value, the ability to use video and audio special effects either
before, during, or after a performance, the ability to include
animation of any kind, the ability to create or utilize video
mash-ups, the ability to select additional levels of parental
controls and content filtering, the ability to manipulate con-
tent through audio and video mixing tools, editing suites,
mash-up controls, and the like, and/or the ability to record
new content such as audio information to mix into the clips.
[0138] In certain embodiments, the interactive role perfor-
mance system 100 provides a user interface for the user to
control the video compositing process. FIG. 8 illustrates an
embodiment of a wireframe 800 of various pages of a video
compositing interface.

[0139] In certain embodiments, the interactive role perfor-
mance system 100 provides a graphical user interface for the
user to view and/or select washed scenes and/or combined
video scenes. A cascade user interface can advantageously
allow the user to view a plurality of scenes or data tiles on one
screen (Block 805). In some embodiments, the cascade inter-
face comprises a plurality of rows and columns of images of
scenes. The scenes can be still or static images and/or video
clips. FIG. 9 illustrates an exemplary screen display of one
embodiment of the cascade interface.

[0140] As illustrated in FIG. 9, the display 900 includes
four columns and five rows of screen or data tiles arranged in
a three dimensional array. Each of the tiles further includes a
graphical representation of the media content that it repre-
sents, such as still images of movies. The illustrated bottom,
front or first row position 905, displays the “closest” scenes or
screen tiles to the user. Close scenes can be denoted by a color
image, unless the scene is from a black and white movie,
larger size, and/or a title. Scenes on “farther” rows are pro-
gressively grayed out and/or smaller. The “closer” scenes
partially overlay the subsequent “farther” scenes. Additional
information can be superimposed on the image, such as the
number of washed scenes, the run-time of scenes, the number
of combined video created using washed scenes from the
movie 915, and/or the like. Scene ordering can be contextual
based. For example, the most recently selected scenes can
appear on the first row position 905, with less used scenes
displayed on progressively further rows.
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[0141] InFIG.9, the interface is “focused” on the first row
of data tiles, that is, the selected scene is one from the first row.
Keystrokes or other user controls can send a selection com-
mand to the interface that can move the focus from one
selected scene to another on the first row. Focus can be shifted
to another row by moving the cascade and selecting a new first
row and/or by using a mouse to select a clip on another row.

[0142] In FIG. 9, up to 20 scenes can be displayed at one
time. Other scenes are displayed by “rolling” or shifting the
cascade. For example, the first row position 905 consists of
scenes 1-4, the second row position 907 consists of 5-8 and so
on until the fifth row position 913 of 17-20. Scenes above 20
are undisplayed. The user can use an input device, such as a
keyboard, keypad, touch screen, mouse, remote, and/or the
like to send a navigation command to the interface to roll
down the cascade. The first row of data tiles can be rolled or
shifted out of the current selection with the second row of
scenes 5-8 appearing in the first or front row position 905.
Subsequent rows move to “closer” row positions. A new fifth
row with scenes 21-24 appears in the furthest, end or back row
position 913.

[0143] In certain embodiments, the cascade can be rolled
until the undisplayed scenes are sequentially displayed to the
user. The cascade can stop rolling once the last scene is
displayed or it can loop back to the initial first row, with
scenes 1-4 appearing in the fifth row position 913 with the
user able to keep rolling the cascade and repeating the display
of the scenes. The cascade can also be rolled up, with new
scenes appearing as the closest row 905 instead of the farthest
or end row 913. It is understood that fewer or greater number
of'scenes can be displayed by using fewer or greater numbers
of rows and/or columns. In certain embodiments, more than
four columns can be displayed. In some embodiments, less
than four columns can be displayed. In certain embodiments,
more than five rows can be displayed. In some embodiments,
fewer than five rows can be displayed. The number of rows
and columns used can depend on the number of scenes to be
displayed on a single screen.

[0144] InFIG.9, filters can further be applied to the scenes
such that only certain categories of scenes are displayed. In
certain embodiments, selectable filters 930, 935 are displayed
atthe top of the cascade interface. Scenes can be filtered based
on categories such as available movie clips, movie content
ratings (e.g., “G,” “PG,” “R,” etc.), and/or performances of
combined videos. Scenes can also be filtered based on cat-
egories such as movies, TV, commercials sports, emotives,
combinations of the above, or the like. A search bar can also
allow the user to search for specific scenes. Searches can be
based on actors, move titles, scene names, descriptions, and/
or the like.

[0145] FIG. 10 illustrates an exemplary screen display of
one embodiment of the movement and selection process of
the cascade interface of FIG. 9. The user can roll down the
cascade, causing new images to be displayed. In certain
embodiments, when the user holds down a button on the
mouse while the mouse pointer is over the cascade, the mouse
pointer changes to a gripping hand, indicating the user has
grabbed the cascade and can now roll the cascade. Dragging
up can roll the cascade up, while dragging down can roll the
cascade down. The cascade can roll through multiple rows
depending on how far the user moves the mouse. After the
user finishes rolling the cascade, the displayed scenes appear
in the normal cascade configuration of FIG. 9. The user can
then select an image. It is understood that other input devices
can be used to control the cascade, including, but not limited
to, akeyboard, arrow keys, a mouse, a remote control, a touch
pad, or the like.
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[0146] A selected image can display a play icon so that the
user can play the scene corresponding to the image. The select
screen of FIG. 10 illustrates one embodiment where selection
converts the image to a video clip so that the movie scene is
played in the cascade. In some embodiments, hovering a
cursor over the scene can cause the scene to automatically
play. Selecting a scene can also cause the cascade interface to
proceed to another screen, such as the performance screen at
Block 810 in FIG. 8, which displays the washed content from
the movie, and the selectable actors. Selecting a row and/or
clip can also cause the cascade to “fold down” into a single
row, with the further rows being folded into the first row
simulating a stack of cards or a ROLODEX.

[0147] It will be recognized that the cascade can operate in
various manners and is not limited to displaying scenes. For
example, the cascade could display the closest images in the
top row instead of the bottom row. The cascade could be
rolled horizontally instead of vertically. The user could use a
keyboard, touch screen, keypad and/or remote to move the
cascade. The user could select the number of rows and col-
umns that make up the cascade. The user could re-order the
images by moving images into different positions. Closer and
farther images could be indicated using other visual cues or
no cues could be used. The cascade could be used to display
titles, DVD covers, album covers, photographs, icons, and/or
other images.

[0148] Referring back to FIG. 8, after an image in the
cascade is selected, the wireframe 800 moves to Block 810,
where a scene to be performed can be selected. FIG. 11
illustrates an exemplary screen display of one embodiment of
the performance screen. A cascade interface 1105 displays
the available washed content from the selected movie. The
cascade interface 1105 of FIG. 11 can behave similarly to the
cascade interfaces of FIGS. 9 and 10. A large display window
1110 can display the washed content scene in a higher reso-
lution. Scene information 1115 associated with the washed
content can also be displayed, and may comprise, for
example, editable title, description, category, and/or tags
associated with the washed content.

[0149] After a performance is selected, the wireframe 800
proceeds to a role selection screen at Block 815. The role
selection screen allows a user to select an actor to play, to be
added in the scene as an extra, and/or to select a completely
washed clip where no actors are left. FIG. 12 illustrates one
embodiment of the role selection screen.

[0150] Moreover, in certain embodiments, the user can
choose to display a larger view of the display window when
viewing a scene. FIG. 13 illustrates one embodiment of a
large screen view of the display window.

[0151] After selecting a role, the user can print out a script
of the lines in the scene. FIG. 14 illustrates an exemplary
screen display of one embodiment of a script printing screen.
In certain embodiments, the script can be provided as a PDF,
text, Word document, image, and/or other file type.

[0152] Referring back to FIG. 8, at Block 820, the user is
instructed on how to setup the camera. FIG. 15 illustrates an
exemplary screen display of one embodiment of the camera
setup screen. The instructions can comprise positioning infor-
mation of the user relative to the camera, green screen and/or
monitor. Before recording can proceed, the camera can cap-
ture a reference frame of the scene. FIG. 16 illustrates an
exemplary screen display of one embodiment of the reference
frame setup. The user can be instructed to step out of the scene
and press record to capture a reference frame of the back-
ground. In certain embodiments, the camera auto focus and/
or white exposure may be turned off to get a more consistent
background image.
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[0153] At Block 825, the wireframe 800 moves to a record
video screen, wherein the participant records a video of him-
self or herself to be combined with the washed content. For
instance, the video combining process can be include the
compositing process 200 described above with reference to
FIG. 2. In some embodiments, another role can be selected,
allowing one participant to play multiple roles or more than
one participant to play roles in the same scene.

[0154] At Block 830, the user can add an introduction for
the combined video. FIG. 17 illustrates an exemplary screen
display of one embodiment of an add introduction screen. In
certain embodiments, a cascade displays available back-
grounds. The background can be a message, advertisement,
product placement, logo, still image, combinations of the
above, or the like. A display window shows a larger image of
the selected background. The user can record an introduction
using a process similar to the video compositing process 200
described in FIG. 2. The user can add metadata to the intro-
duction, such as title, description, category, and/or tags. Once
the combined video is complete, the user can upload the video
to a central storage for sharing, such as a website.

[0155] The user can access the settings screen, at Block
835, from many of the interface screens. FIGS. 18-20 illus-
trate exemplary screen displays of one embodiment of the
setting screens. The user can determine recording settings,
user account settings, and/or parental control settings.
[0156] It should be noted that the above developments
would accompany any embodiment of the system, whether as
a stand-alone hardware device for the living room, a com-
puter-based system of any platform, on video game systems
of any video game platform, any mobile technology, any
public venue system or kiosk, or any other foreseeable
embodiment.

[0157] In certain embodiments, the interactive role perfor-
mance system 100 can be provided in a self-contained,
mobile unit. The mobile unit can be a movable kiosk, an
automobile, and/or a portable device. The mobile units can be
set up at college campuses, high schools, movie theaters,
retailers and/or other public venues. Users can use the mobile
units to create performances without having to purchase their
own system.

[0158] In some embodiments, the interactive role perfor-
mance system 100 is provided in a mobile device, such as a
laptop, PDA, cell phone, smart phone, or the like. The mobile
device can be used to view, preview, and/or record media
content. In some embodiments, the mobile device is con-
nected to an online content database from which the mobile
device can upload participant performances and download
washed content and other users’ performances.

[0159] In certain embodiments, the interactive role perfor-
mance system 100 can be provided as a package comprising
of a green screen, a stand for the screen, a USB camera, a
camera hook or clip, a remote, a tripod, and/or a CD or DVD
containing software implementing the functions of the inter-
active role performance system and a number of prerecorded
content. Moreover, systems and methods disclosed herein can
be advantageously used with the video compositing systems
and method disclosed in U.S. Pat. No. 7,528,890, issued May
5, 2009, which is hereby incorporated herein by reference to
be considered part of this specification.

[0160] In some embodiments, the interactive role perfor-
mance system 100 can be used in a gaming system. For
example, a gamer can use the interactive role performance
system 100 to record his actions and insert it into a game. The
game could be a music video game where the gamer is play-
ing a musical instrument. The gamer’s image could be
recorded and inserted into the game as a band member play-
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ing a song onstage. The gamer could also be inserted into a
music video for the song that the gamer is playing. The
interactive role performance system 100 can be used in other
types of games, such as a movie making game, a fighting
game, and/or a role playing game.

[0161] Similarly, the system can be used in a variety of
markets or distribution channels, such as education, airlines,
prisons, or for gaming, dating, corporate training, education,
professional services, and/or entertainment use, in either the
U.S. or internationally. It can be used for advertising or pro-
motions, product placement, viral marketing, on-line sharing,
contests, surveys, consumer products, affiliate programs,
clothing and apparel, still photographs, avatars, greeting
cards, mash-ups, hardware, software, or licensing.

[0162] The content may be, but is not limited to film, tele-
vision, music, music videos, documentaries, news, sports,
video games, original content, user-generated content,
licensed content, royalty free content, any pre-existing mov-
ing image or graphic content, still images, digital avatars,
and/or online content. For example, a user can replace a sports
commentator in a sports clip and provide alternate commen-
tary, giving his own analysis and/or opinion of the game. The
content may or may not include audio, dialogue, and/or
effects. The content can be in English or any other language.

[0163] Theuser experience might include, but would not be
limited to, a keyboard, mouse, manual, or remote user inter-
face, the use of a wired or wireless webcam, camera position-
ing via manual or digital means, sound recording by means of
one or more wired, wireless, or built-in microphones, acces-
sories such as props, costumes, a colored green screen with or
without a stand, no green screen, coin-operated kiosks with or
without an operator or operators, automated interface navi-
gation with manual or automatic data entry, automated
demos, tutorials, and explanations, any type of composit-
ing—with or without a chroma key, and/or any type of output
on any platform.

[0164] Furthermore, in certain embodiments, the systems
and methods described herein can advantageously be imple-
mented using computer software, hardware, firmware, or any
combination of software, hardware, and firmware. In one
embodiment, the system is implemented as a number of soft-
ware modules that comprise computer executable code for
performing the functions described herein. In certain embodi-
ments, the computer-executable code is executed on one or
more general purpose computers. However, a skilled artisan
will appreciate, in light of this disclosure, that any module
that can be implemented using software to be executed on a
general purpose computer can also be implemented using a
different combination of hardware, software or firmware. For
example, such a module can be implemented completely in
hardware using a combination of integrated circuits. Alterna-
tively or additionally, such a module can be implemented
completely or partially using specialized computers designed
to perform the particular functions described herein rather
than by general purpose computers.

[0165] Moreover, certain embodiments of the invention are
described with reference to methods, apparatus (systems) and
computer program products that can be implemented by com-
puter program instructions. These computer program instruc-
tions can be provided to a processor of a general purpose
computer, special purpose computer, or other programmable
data processing apparatus to produce a machine, such that the
instructions, which execute via the processor of the computer
or other programmable data processing apparatus, create
means for implementing the acts specified herein to transform
data from a first state to a second state.
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[0166] These computer program instructions can be stored
in a computer-readable memory that can direct a computer or
other programmable data processing apparatus to operate in a
particular manner, such that the instructions stored in the
computer-readable memory produce an article of manufac-
ture including instruction means which implement the acts
specified herein.

[0167] The computer program instructions may also be
loaded onto a computer or other programmable data process-
ing apparatus to cause a series of operational steps to be
performed on the computer or other programmable apparatus
to produce a computer implemented process such that the
instructions which execute on the computer or other program-
mable apparatus provide steps for implementing the acts
specified herein.

[0168] While certain embodiments of the inventions have
been described, these embodiments have been presented by
way of example only, and are not intended to limit the scope
of the disclosure. Indeed, the novel methods and systems
described herein may be embodied in a variety of other forms;
furthermore, various omissions, substitutions and changes in
the form of the methods and systems described herein may be
made without departing from the spirit of the disclosure. The
accompanying claims and their equivalents are intended to
cover such forms or modifications as would fall within the
scope and spirit of the disclosure.

What is claimed is:
1. A method for combining video images in an interactive
video system, the method comprising:
receiving a first video signal associated with prerecorded
video content having multiple frames;
receiving metadata associated with the first video signal,
the metadata being indicative of selected ones of the
multiple frames in which an original character of the
prerecorded video content has been removed prior to
said receiving the first video signal;
receiving a second video signal comprising second video
content having a background image and a video image of
a participant playing a role of the original character in
front of the background image;
filtering the second video signal to remove the background
image to create a modified second video signal with the
video image of the participant; and
combining the first video signal and the modified second
video signal to create combined video content, said com-
bining comprising selectively inserting the video image
of the participant in the selected ones of the multiple
frames such that the participant appears in place of the
original character by overlaying the modified second
video signal on the first video signal such that placement
of the video image of the participant is unrestricted
within each of the selected ones of the multiple frames.
2. The method of claim 1, additionally comprising display-
ing the combined video content in real time with respect to
said receiving the second video signal.
3. The method of claim 1, wherein said filtering comprises:
receiving a third signal consisting essentially of the back-
ground image;
comparing the second video signal with the third signal to
identify matching portions of the second video signal
and the third signal; and
modifying the second video signal by designating the
matching portions within the second video signal to be
transparent.
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4. The method of claim 1, wherein the prerecorded video
content comprises a portion of at least one of a movie, a
television show, and a commercial.

5. The method of claim 1, wherein the prerecorded video
content comprises a still image.

6. The method of claim 1, wherein said receiving the first
video signal comprises receiving the first video signal via a
network.

7. The method of claim 1, additionally comprising display-
ing a script to the participant during said receiving the second
video signal, wherein the script corresponds to lines of the
original character.

8. The method of claim 1, additionally comprising storing
the modified second video signal separate from the first video
signal for later playback.

9. The method of claim 8, wherein said storing comprises
uploading the modified second video signal onto a network.

10. The method of claim 1, additionally comprising:

receiving a third video signal comprising a second video

image of a second participant; and

combining the first video signal and the third video signal

to selectively insert the second video image of the sec-
ond participant in place of a second original character of
the prerecorded video content.

11. The method of claim 1, wherein said combining further
comprises placing one or more elements delineated by a
matte layer in a foreground of the combined video content to
overlay at least a portion of the inserted video image of the
participant.

12. A system for interactive video entertainment, the sys-
tem comprising:

a first database comprising,

prerecorded video content having multiple frames, and

metadata associated with the prerecorded video content,
the metadata identifying selected ones of the multiple
frames in which an original character of the prere-
corded video content has been removed;

avideo input configured to receive a real-time video signal

comprising a video image of a participant and a back-
ground image; and

aprocessing module configured to execute on a computing

device, the processing module configured to,

filter the real-time video signal to remove the back-
ground image to create a modified real-time video
signal, and

combine, based at least on the metadata, the prerecorded
video content and the modified real-time video signal
to selectively insert the video image of the participant
in the selected ones of the multiple frames such that
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the video image of the participant appears in place of
the original character and such that the video image of
the participant can appear anywhere within each of
the selected ones of the multiple frames.

13. The system of claim 12, further comprising a video
recorder configured to generate the real-time video signal and
to transmit the real-time video signal to the video input.

14. The system of claim 13, wherein the video recorder
comprises a webcam.

15. The system of claim 12, wherein the processing module
is further configured to cause a display of the combined
prerecorded content and modified real-time video signal.

16. The system of claim 12, wherein the processing module
is further configured to cause a display of a character outline
at a location from which the original character was removed
from within the prerecorded video content.

17. The system of claim 12, further comprising a second
database configured to store second video content based on
the modified second video signal without the prerecorded
video content.

18. The system of claim 12, wherein the processing module
comprises a graphics processing unit (GPU).

19. A system for combining video images, the system
comprising:

means for identifying selected ones of multiple frames of

prerecorded video content in which an original character
has been removed from the prerecorded video content;
means for receiving a second video signal comprising a
video image of a participant and a background image;

means for filtering the second video signal to remove the
background image and to create a modified second video
signal; and

means for combining, based at least on said identifying

means, the prerecorded video content and the modified
second video signal to selectively insert the video image
of the participant in the selected ones of the multiple
frames such that the video image of the participant
appears in place of the original character, wherein said
combining further comprises overlaying the modified
second video signal on the prerecorded video content
such that placement of the video image of the participant
is unrestricted within each of the selected ones of the
multiple frames.

20. The system of claim 19, further comprising means for
causing a real-time display of the combined prerecorded
video content and modified second video signal without stor-
ing the prerecorded video content jointly with the modified
second video signal as a single file.
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