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SUPPLEMENTAL VIDEO CONTENT ON A
MOBILE DEVICE

CROSS-REFERENCES

[0001] This application is related to U.S. patent application
Ser. No. , (Attorney Docket No.: 026340-007200US),
entitled “OVERLAY VIDEO CONTENT ON A MOBILE
DEVICE”, filed concurrently herewith, and U.S. patent appli-
cation Ser. No. , (Attorney Docket No.: 026340-
007600U8), entitled “POSITION DEPENDENT GAMING,
3-D CONTROLLER?”, filed concurrently herewith, each of
which is incorporated by reference herein in their entirety for

all purposes.

BACKGROUND

[0002] The present invention relates to video display in
general and, in particular, to the display of supplemental
content on a mobile device. Many movies and other video
content on video discs contain additional content. This addi-
tional content often includes behind-the-scenes features,
actor/director information, outtakes, subtitles, etc. Typically,
much of this additional content is only accessible from the
opening menu of the disc, and gets played in isolation and
appears out of context from the movie.

[0003] Currently, some formats allow a portion of this addi-
tional content to be placed over the video content during the
playing ofthe video content (e.g., subtitles may be overlaid on
the movie while it is being played). However, this overlaid
information may interfere with the main picture, and may not
be desirable for others watching a movie (e.g., other family
members).

[0004] Also, in some multiplayer games, it may be desir-
able for some information to be displayed to only a subset of
the players. However, this has traditionally been limited to
either online games with multiple players in different loca-
tions, or local network games with multiple players within
one large location with each player having their own display
and device to play the game on. When there is a multiplayer
game with a single display in one location, however, the
information is typically displayed on the screen for all to see
because the group is viewing the same image.

[0005] There may, therefore, be a need in the art to allow
supplemental content related to video content to be displayed
to one or more individual viewers, without displaying the
supplemental content to all of those watching the video con-
tent on the video display.

SUMMARY

[0006] Methods, systems, devices, and software are
described for providing supplemental content for display on a
mobile device. In one embodiment, a system includes a video
display that displays video content (such as a movie or video
game). A mobile device with an integrated display may track
the video display, and identify the video content in the tracked
video display. The mobile device may access supplemental
content related to the identified video content, and display the
accessed supplemental content on the integrated display.

[0007] Thus, users may utilize their mobile devices to see
different supplemental content related to video content on a
common video display. This supplemental content may
include, without limitation, actor information, sports statis-
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tics, current video game information or graphics for a specific
player, alternate movie or game views, different scenes, extra
or bonus features, or similar information.

[0008] A mobile device may include an integrated video
camera to capture the video content for display with the
supplemental content on the integrated display. The video
content may include markers formatted to allow the mobile
device to track the video display by capturing the marker
using the integrated video camera. Markers may be also be
formatted to identify the video content and a temporal posi-
tion within the video content. The supplemental content may
further be selected in response to the temporal position of the
video content. The supplemental content may be content
requested by a user with the mobile device. The video content
may be a video played from a video disc player, and the
supplemental content may be stored on and accessed from the
video disc player. The video content may be a video game,
and the supplemental content may be player-specific infor-
mation for the video game for a user of the mobile device. The
supplemental content may be different for different players.
The supplemental content may be accessed remotely from a
supplemental content datastore, or may be stored locally
(e.g., at a console device).

[0009] A mobile device may include a video input to cap-
ture the video content for display with the supplemental con-
tent on the integrated display.

[0010] Someembodiments include a method for displaying
supplemental content. The position of a video display in
relation to a mobile device may be tracked, and the video
content displayed on the tracked video display may be iden-
tified. Supplemental content may be selected based on the
identified video content. The supplemental content may be
displayed on the mobile device. There may be markers in the
video content formatted to allow the video content to be
tracked and identified. The supplemental content may be
selected based on the temporal position in the identified video
content (e.g., based on the scene in a movie or events occur-
ring in a game).

[0011] Still other embodiments relate to the selection of
supplemental content for different players in a multi-player
game. Video game content displayed on a video display may
be identified. The relative position of the video display may
be tracked by a first mobile device associated with a first
player and tracked by a second mobile device associated with
a second player. First player-specific video data may be
accessed for the first player, supplemental to and associated
with the video game content. The accessed first player-spe-
cific video data may be transmitted to the first mobile device
for display. Second player-specific video data may be
accessed for the second player, supplemental to and associ-
ated with the video game content. The accessed second
player-specific video data may be transmitted to the second
mobile device for display.

[0012] The player-specific video data may, for example, be
text, animations, or graphic enhancements, and may be dis-
played on a mobile device distinct from or integrated with the
video game content. In some embodiments, the player-spe-
cific video data is secret information available to the first
player and unavailable to the second player. The player-spe-
cific video data may be information selected by a given
player, but available to both players.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A further understanding of the nature and advan-
tages of the present invention may be realized by reference to
the following drawings. In the appended figures, similar com-
ponents or features may have the same reference label. Fur-
ther, various components of the same type may be distin-
guished by following the reference label by a dash and a
second label that distinguishes among the similar compo-
nents. If only the first reference label is used in the specifica-
tion, the description is applicable to any one of the similar
components having the same first reference label irrespective
of the second reference label.

[0014] FIG. 1 is a block diagram of a system to provide
supplemental content on a mobile device according to various
embodiments of the invention;

[0015] FIG. 2 is a block diagram of a system to provide
supplemental content to mobile devices according to various
embodiments of the invention;

[0016] FIG. 3 is a block diagram of a system to provide
supplemental content to mobile devices delivered from a
console device according to various embodiments of the
invention;

[0017] FIG. 4 is a block diagram of a system to provide
supplemental content to a mobile device delivered from a
supplemental content datastore according to various embodi-
ments of the invention;

[0018] FIG. 5 is a block diagram of a mobile device con-
figured to display supplemental content with captured video
content according to various embodiments of the invention;
[0019] FIG. 6 is a block diagram illustrating the display of
supplemental video content on a mobile device according to
various embodiments of the invention;

[0020] FIG. 7 is a block diagram illustrating various dis-
plays of supplemental content overlaid on a video game
according to various embodiments of the invention;

[0021] FIG. 8 is a block diagram illustrating various dis-
plays of supplemental content for a video game according to
various embodiments of the invention;

[0022] FIG.9is aflow chart ofa process to provide supple-
mental content on a mobile device according to various
embodiments of the invention;

[0023] FIG. 10 is a flow chart of a process to identify
supplemental content for display on a mobile device accord-
ing to various embodiments of the invention;

[0024] FIG. 11 is a flow chart of an alternative process to
identify supplemental content for display on a mobile device
according to various embodiments of the invention; and
[0025] FIG. 12 illustrates components of an example
device that can be used to perform aspects of the various
embodiments.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Methods, systems, and devices are described for
providing supplemental content for display on a mobile
device. In one embodiment, a system includes a video display
that displays video content (such as a movie or video game)
from a video source (e.g., a video disc player or video game
console). A mobile device with an integrated display may
track the video display, and the video content in the tracked
video display may be identified. The mobile device may
access supplemental content related to the identified video
content, and display the accessed supplemental content on the
integrated display.
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[0027] This description provides examples, and is not
intended to limit the scope, applicability, or configuration of
the invention. Rather, the ensuing description of the embodi-
ments will provide those skilled in the art with an enabling
description for implementing embodiments of the invention.
Various changes may be made in the function and arrange-
ment of elements without departing from the spirit and scope
of the invention.

[0028] Thus, various embodiments may omit, substitute, or
add various procedures or components as appropriate. For
instance, it should be appreciated that in alternative embodi-
ments the methods may be performed in an order different
from that described, and that various steps may be added,
omitted, or combined. Also, features described with respectto
certain embodiments may be combined in various other
embodiments. Different aspects and elements of the embodi-
ments may be combined in a similar manner.

[0029] It should also be appreciated that the following sys-
tems, methods, and software may individually or collectively
be components of a larger system, wherein other procedures
may take precedence over or otherwise modity their applica-
tion. Also, a number of steps may be required before, after, or
concurrently with the following embodiments.

[0030] Systems, devices, methods, and software are
described for the display of supplemental content. In one set
of embodiments, shown in FIG. 1, the system 100 includes a
video source 105, video display 110, mobile device 115, and
mobile device content source 130. Each of these components
of the system 100 may be in connection with each other
(either directly, wirelessly, via a wired or wireless network,
etc.). The mobile device 115 includes an integrated display
120.

[0031] The video source 105 may be a video disc player, a
video game console, the Internet, a cable headend, or another
video source. The video source 105 transmits video content to
the video display 110. In some embodiments, the video
source 105 and the mobile device content source 130 may be,
in whole or in part, the same device or system. As noted, the
connection between the video source 105 and video display
110 may be direct, or via a network connection. The video
display 110 may be a TV, video monitor (e.g., a liquid crystal
display or plasma display), or other video display. The video
content may, for example, be a movie, TV show, video game,
web content, or other form of video content.

[0032] As noted, the mobile device 115 includes an inte-
grated display 120. In some embodiments, the mobile device
115 may also have an integrated video camera (not shown in
FIG. 1) which may be an outward facing camera on a mobile
device 115, facing the opposite direction from the display.
The camera may also face in other directions in relation to the
mobile device in order to view video display 110. The mobile
device 115 may be a mobile phone, personal digital assistant
(PDA), portable video player, portable multimedia player,
portable digital video disc (DVD) player, laptop PC, portable
game console, game controller, video camera, or other digital
electronic device.

[0033] As noted, the mobile device 115 accesses supple-
mental content related to the identified video content. This
supplemental content may then be displayed on the mobile
device display 120. This supplemental content may include,
without limitation, actor information, hints or answers to quiz
show questions, sports statistics, fantasy sports league infor-
mation, current video game information for a player, etc. The
supplemental content may also include alternate movie or
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game views, different scenes, extra or bonus features, promo-
tional items, or similar information. In some embodiments,
there may be partially hidden links, challenges to discover the
extra content, additional video content-related games,
rewards, etc. Trivia questions may be displayed about amovie
that a user could ask others. In some embodiments, multiple
users can each vote on content, or can input comments on the
mobile device 115 that will scroll over other user’s mobile
devices (whether local or remote users), such as to scroll
comments about contestants on a reality TV show. The
supplemental content, such as views or angles, may also
depend upon the angle of the handheld or other such infor-
mation.

[0034] There are a number of novel aspects specifically for
multi-player or single-player with spectator video games, as
well. Different players and spectators may see different views
of the screen using a mobile device. In one embodiment,
players are all looking through the same view on the video
display 110, and each may use the integrated display of their
mobile device 115 to zoom in on certain features, or access
additional or secret information. In this manner, each player
may get a different, player-dependent view of the video game
content.

[0035] In some embodiments, only the supplemental con-
tent is displayed on the mobile device display 120. In other
embodiments, the integrated video camera (not shown) may
capture the video content from the video display 110. In yet
other embodiments, video content may be captured from
output cables (e.g. High-Definition Multimedia Interface
(HDMI) cables) directly from video source 105. The mobile
device 115 may access the supplemental content, and display
the accessed supplemental content over, or adjacent to, the
video content captured from the video display 110 on the
mobile device display 120.

[0036] To track the video display 110, any number of dif-
ferent techniques may be used. For example, if the mobile
device 115 has an integrated camera, the mobile device 115
may identify the size of the video content, and the position
and orientation of the video content relative to the mobile
device (or position and orientation of the mobile device 115
relative to the video display 110). In some embodiments, the
video content displayed on the video display 110 includes one
or more markers formatted to allow the mobile device 115 to
track the video content within the captured video data (and
thereby track the video display 110 location using a video
camera). The marker may be placed in the corners ofthe video
content, and could be a pattern of dots or squares (akin to a
barcode). A variety of on-screen markers may be used (e.g.,
codes, graphics, numbers, letters, digital watermarks, or
encoded images). Encoded audio may also be used to serve as
markers. The video display 110 itself, or attachment thereto,
may also serve as a marker.

[0037] The markers may have other functionality, alterna-
tively or in addition to serving as anchors for tracking. Each
pattern in a marker may represent a different value, such as a
different binary representation. There may be one or more
values associated with each marker in video content. The
mobile device 115 may capture video content, locate the
marker, and identify the value. Therefore, the video content
displayed on the video display 110 may include a marker
identifying the video content. The mobile device 115 may
identify the video content based on markers, and the supple-
mental content (e.g., text, animations, graphic enhancements
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(e.g., 2D or 3D enhancements), advertisements, hyperlinks,
and other information) may be selected based on an identifi-
cation of the video content.

[0038] Some of the values associated with video content
may change in a given marker over time. The video content
displayed on the video display 110 may therefore include a
marker identifying the temporal position within particular
video content (e.g., illustrating the time elapsed for a movie,
or the situation for a particular game). Since video changes
over time, a time code may allow the supplemental content to
be synchronized with the movie or other video content. The
mobile device 115 may process the marker to identify the
temporal position within the video content. The supplemental
content may be selected in response to the temporal position
of the video content (e.g., tied to particular scenes, actors,
etc.). Thus, the pattern or the marker may change over time to
show time progression, status, game situation, or other time-
variable indicators. This may allow a mobile device 115 to get
a tight synchronization with the video content on the video
display 110 or directly through output cables. There may, but
need not, be communication between the video source 105
and mobile device 115 for purposes of synchronization.
Codes could update at a variety of rates, by way of example:
24 frames per second, or every % second, every three sec-
onds, etc., up to 10-15 seconds or more, depending upon the
type of information to be displayed. The mobile device 115
may know the intervals in advance, so once there is synchro-
nization, the mobile device 115 may only need to perform
search processing at the intervals.

[0039] In other embodiments, the video source 105 may
identify the video content and/or the temporal position of the
video content (instead of having this information conveyed
through the markers). The video source 105 may transmit this
information (identifying the video content and/or temporal
position) to the mobile device 115 or mobile device content
source 130. This information may then be used by the mobile
device 115, mobile device content source 130, or combina-
tion thereof, to synchronize the supplemental content with the
video content displayed on the video display 110. Therefore,
in various embodiments, an identification source 135 (which
may be the video source 105, the video display 110, or a
combination thereof) may transmit and/or display informa-
tion to be received or captured by an identification receiver
140 (which may be the mobile device 115, the mobile device
content source 130, or combination thereof). This informa-
tion may identify the video content, the temporal position of
the video content, or any combination thereof.

[0040] In another set of embodiments, shown in FIG. 2, a
system 200 includes a video source 105, video display 110,
and mobile devices 115-a and 115-5, and a user-dependent
mobile device content source 205. This system 200 may be an
example of the system 100 of FIG. 1. Each mobile device 115
includes a display 120 and a video camera 225. The user-
dependent mobile device content source 205 may be the video
source 105 of FIG. 1.

[0041] Consider an example wherein the video source 105
is transmitting a video game for display over the video display
110 to multiple players. The video cameras 225 each capture
video data, and the video data includes the video game from
the video display 110. The mobile devices 115 each track the
video display using markers in the video game content. Each
mobile device 115 receives supplemental content from the
user-dependent mobile device content source 205. This
supplemental content may be secret player-specific informa-
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tion that is only available only to each respective player. By
displaying the secret supplemental content only on a particu-
lar player’s mobile device 115 (and not on the video display
110), the secrecy of the information can be maintained. In
another embodiment, this supplemental content may be infor-
mation requested by a player via the mobile device 115. This
specifically requested information (e.g., an alternative view
of the game, instructions, in-depth player-specific informa-
tion, etc.) may be displayed on a particular player’s mobile
device 115 (and not on the video display 110).

[0042] In one embodiment, the video source 105 and user-
dependent mobile device content source 205 together make
up a single video game console device. In other embodiments,
the video source 105 may be a console device, and the user-
dependent mobile device content source 205 may be a remote
server. In still other embodiments, the video source 105 and
the user-dependent mobile device content source 205 may
each be the same remote server (or different remote servers).
The supplemental information may displayed on the mobile
device display 120 without the captured video game content,
in a separate part of the screen from the video game content,
or overlaid or otherwise integrated with the video content.
[0043] Consider an alternative example wherein the video
source 105 is transmitting a TV program for display over the
video display 110. Each video camera 225 may capture video
data, and the video data includes the TV program from the
video display 110. The mobile devices 115 each track the
video display using markers in the TV program content, and
further use the markers to identify the TV program and tem-
poral position therein. Each mobile device 115 user may
request supplemental content (e.g., using their respective
mobile devices 115 to communicate with the user-dependent
mobile device content source 205 (whether local or remote)).
Each mobile device 115 may receive supplemental content
from the user-dependent mobile device content source 205.
This supplemental content may be actor information, sports
statistics, fantasy sports league information, alternate views,
trivia information, hyperlinks to show related information,
etc. By displaying the supplemental content only on a par-
ticular requesting user’s mobile device 115 (and not on the
video display 110), user-dependent information about the TV
program may be accessed without cluttering the video display
110. The supplemental information may be displayed on the
mobile device display 120 without the captured TV program
content, in a separate part of the screen from the TV program
content, or overlaid or otherwise integrated with the TV pro-
gram content.

[0044] In another set of embodiments, shown in FIG. 3, a
system 300 includes a video game console device 305, a video
display 110, and mobile devices 115-c, 115-d. This system
300 may be an example of the system 100 of FIG. 1. The
console device 305 may be the video source 105 and mobile
device content source 130 of FIG. 1. In one embodiment, the
video game console device 305 is directly connected with the
video display 110, and in wireless communication with the
mobile device 115. The mobile devices 115 each include a
display 120 and a video camera 225.

[0045] Consider an example wherein the video game con-
sole device 305 is playing a video game from a video game
disc, and transmitting the video game from the disc for dis-
play over the video display 110. The video cameras 225 may
each capture video data, and the video data includes the video
game content from the video display 110. The mobile devices
115 each track the video display 110 using markers in the
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video game content. The mobile devices 115 each receive
supplemental content wirelessly from the video game console
device 305, and display the accessed supplemental content on
their respective displays 120.

[0046] Thus, in some embodiments, the video game con-
sole device 305 has supplemental content (which may be
from the video game disc itself, or accessed remotely over a
network). Because the video game console device 305 pro-
vides both the video content to be displayed and the supple-
mental content, this may facilitate the identification of the
supplemental content (e.g., without the use of markers). In
some embodiments, a player may use the mobile device 115
to control or otherwise select the particular type of supple-
mental content to be displayed on a mobile device display
120. This content may be secret, player-specific information,
or may simply be supplemental content requested by a player.
The supplemental information may be displayed on the
mobile device display 120 without the captured video game
content, in a separate part of the screen from the video game
content, or overlaid or otherwise integrated with the video
game content.

[0047] In another set of embodiments, shown in FIG. 4, a
system 400 includes a console device 405, a video display
110, mobile devices 115, a network 420, supplemental con-
tent datastore(s) 410, and a supplemental content server 415.
This system 400 may be an example of the system 100 of FIG.
1 (e.g., supplemental content datastore(s) 410 and supple-
mental content server 415 may be a mobile device content
source 130-a, such as the mobile device content source 130 of
FIG. 1; the console device 405 may be the video source 105 of
FIG. 1). In one embodiment, the console device 405 is
directly connected with the video display 110. The mobile
devices 115 may be wirelessly connected to a network 420,
and in communication with supplemental content datastore
(s) 410 and supplemental content server 415 through the
network 420. The console device 405 may be in communica-
tion with the network 420, and in communication with
supplemental content datastore(s) 410 and supplemental con-
tent server 415 through the network 420.

[0048] Inone example, the console device 405 is playing a
video game or movie, and transmitting video content for
display over the video display 110. Each video camera 225
captures video data, and the video data may include the video
content from the video display 110. Each mobile device 115
tracks the video display 110 (e.g., using captured video data).
Each mobile device 115 receives supplemental content via
the network 420 from supplemental content datastore(s) 410
and supplemental content server 415. Each respective mobile
device 115 displays the supplemental content on the mobile
device display 120. The supplemental content may be player-
specific video content (e.g., secret information or views spe-
cific to a particular player and transmitted only to that player’s
mobile device 115), or other user-dependent video content
(e.g., user-requested information or content related to a movie
or TV show).

[0049] The supplemental content is related to the video
content, or selected in response to the video content. For
example, in some embodiments, the supplemental content is
anadvertisement (e.g., text, animations, graphics, hyperlinks,
or other information) that is selected based on the video
content. In some embodiments, the video content may be
known, but the temporal position may be unknown. The
supplemental content server 415 may deliver non-time spe-
cific supplemental content to each mobile device 115.
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[0050] In still other embodiments, the supplemental con-
tent server 415 may identify the temporal position of the
video content. This may be learned via communication with
the console device 405, or a mobile device 115 (e.g., amobile
device 115 may transmit information to the supplemental
content server 415 from the markers discussed in more detail
elsewhere). The supplemental content server 415 accesses the
supplemental content datastore(s) 410 to retrieve supplemen-
tal content related to the video content being captured by a
mobile device 115. This content may be delivered to the
mobile device 115 for display during time-specific portions of
the video content. It is also worth noting that supplemental
content may be pre-loaded onto the mobile device 115 (e.g.,
from local or remote storage, such as the supplemental con-
tent datastore(s) 410).

[0051] The supplemental content server 415 may include
one or more server computers, workstations, web servers, or
other suitable computing devices. The supplemental content
server 415 may be fully located within a single facility or
distributed geographically, in which case a network may be
used to integrate different components.

[0052] FIG. 5 is a block diagram 500 illustrating a mobile
device 115-ffor the display of supplemental content accord-
ing to various embodiments of the invention. This may, but
need not be, the mobile device 115 of F1G. 1, 2, 3, or 4. The
mobile device 115-f may include a video camera 510, track-
ing module 515, video content ID module 520, supplemental
content module 525, display integrator module 530, display
535, and receiver module 540. In some embodiments, a
mobile device 115-fmay include only a subset of these com-
ponents, and it is further worth noting that some of the func-
tionality discussed may be performed by other devices in
communication with the mobile device 115-f.

[0053] All or part of the functionality of each component
may, individually or collectively, be implemented with one or
more Application Specific Integrated Circuits (ASICs)
adapted to perform some or all of the applicable functions in
hardware. Alternatively, the functions may be performed by
one or more other processing units (or cores), on one or more
integrated circuits. In other embodiments, other types of inte-
grated circuits may be used (e.g., Structured/Platform ASICs,
Field Programmable Gate Arrays (FPGAs), and other Semi-
Custom ICs), which may be programmed in any manner
known in the art. The functions may also be implemented, in
whole or in part, with instructions embodied in a memory,
formatted to be executed by one or more general or applica-
tion-specific processors.

[0054] Video content 505 being displayed on a TV, or other
display device, may be captured by the video camera 510. The
tracking module 515 may track the video display by analyz-
ing the video content within the captured video. The tracking
module 515 may track the video display by identifying the
size and location of the video content within the captured
video data, and the position and orientation of the video
display relative to the mobile device 115-f. This tracking may
be performed using the markers discussed elsewhere herein.
[0055] Video can also be captured directly from output
ports using cables connected to the output ports of the source.
Captured video may be in analog, digital, or hybrid analog/
digital formats. Captured video may be fed directly to the
tracking module 515, bypassing the video camera 510.
[0056] The video content ID module 520 may decode the
markers, or otherwise identify the video content (directly
through the captured video content, or via other means). In
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some embodiments, the video content ID module 520 also
identifies the temporal position of the video content. The
supplemental content module 525 accesses supplemental
content. The accessed supplemental content is selected in
response to the identified video content, and further may be
tied to the temporal position within the video content. In some
embodiments, there are a number of supplemental content
options at a given temporal position, and these may be select-
able by the user of the mobile device 115-f. The video content
ID module 520 and the supplemental content module 525
may be an integrated module 545; alternatively, some or all of
this functionality may be located oft the mobile device 115-f
(see, e.g., the discussion of the supplemental content datas-
tore(s) 410 and supplemental content server 415 of FIG. 4).
The tracking module 515 can also be located off the mobile
device 115-f. Thus, the receiver module 540 of the mobile
device 115-f may receive supplemental content 550 (in
advance or in real-time). This supplemental content may be
received from a local console device (e.g., video game con-
sole device 305 of FIG. 3) or from a local or remote supple-
mental content datastore (e.g., datastore 410 of FIG. 4).
[0057] The display integrator module 530 receives the
video captured by the video camera 510, or through direct
output cables from the video source, and information on
location, size, position, and/or orientation of the video con-
tent from the tracking module 515. The display integrator
module 530 receives the supplemental content from supple-
mental content module 525. The display integrator module
530 may scale and orient the supplemental content. The dis-
play integrator module 530 may provide supplemental con-
tent for display without the captured video content, in a sepa-
rate part of the screen from the video game content, or
overlaid or otherwise integrated with the video content. For
example, the display integrator module 530 may overlay the
accessed supplemental content over the video content, and
forward the integrated video to the display 535.

[0058] There is a variety of supplemental content that may
be provided, including actor identification and information,
location background, trivia, player statistics, fantasy informa-
tion, quizzes, hidden “easter eggs™ to be discovered, links to
multiple angles, secret player-specific game information, and
any other bonus features. These may be in the form of text,
animations, graphic enhancements (e.g., 2D or 3D enhance-
ments), advertisements, hyperlinks, etc.

[0059] Turning to FIG. 6, an example set of images 600
illustrating various displays are used to show various novel
aspects. Assume that image 605 is video content on a display
(e.g., the video display 110 of FIG. 1, 2, 3, or 4). In the image
605, there are markers 610 placed in certain corners. As noted
above, the markers 610 may be a pattern of dots or squares
(akin to a barcode). However, in other embodiments, a variety
of on-screen markers may be used (e.g., codes, graphics,
numbers, letters, digital watermarks, or encoded images).
The markers 610 may have other functionality, alternatively
or in addition to serving as anchors for tracking. Each pattern
in a marker 610 may represent a different value, such as a
different binary representation. There may be one or more
values associated with each marker 610 in video content, and
the markers may be changed over time to identify temporal
position in addition to content.

[0060] Image 625 illustrates an image generated for display
on a mobile device (e.g., integrated display 120 of mobile
device 115 of FIG. 1, 2, 3, or 4), while images 630 (within
image 625) illustrate the supplemental content. In the illus-
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trated embodiments, image 630-a represents text, and image
630-5 represents graphics. The markers 610 may be pro-
cessed to track the video display, and may further be pro-
cessed to identify the video content and the temporal position
therein. Based on one or more of the aforementioned factors,
supplemental content 630 may be selected. As noted previ-
ously, the supplemental content may be text, animations,
graphic enhancements (e.g., 2D or 3D enhancements), adver-
tisements, hyperlinks, and so on. Using a mobile device, a
user may see supplemental content related to video content on
avideo display. This supplemental content may include, with-
out limitation, actor information, sports statistics, current
video game information for a player, alternate movie or game
views, different scenes, extra or bonus features, or similar
information. The supplemental content may automatically
appear in some embodiments, while in other embodiments
the content is user-selectable.

[0061] There may be games related to video content that
can be played using mobile devices. For example, there may
be questions or polls related to the video content. Each player
may input answers, and get scored on how well they guessed
oranswered trivia. The scores may be uploaded at the end. For
live sporting events, certain codes may be displayed (e.g.,
during the huddle, at the free throw line, in the batter’s box) to
allow users to attempt to predict the play or result. Winning a
game or getting a certain score also may unlock or win con-
tent, such as downloads. In some embodiments, there may be
hidden aspects on the common display that may be accessed
using the mobile device. Also, users may provide inputs
related to the video content to their mobile devices (e.g., text
or drawing), and the input may show up on other user’s
mobile devices (locally or remotely).

[0062] There may be many different viewing angles, device
focal lengths, and screen sizes available as supplemental con-
tent. The supplemental content may be a scaled up, rendered
version of the video content on the common video display—
such as to fill the whole display of the mobile device, even if
the captured image would only otherwise take up half the
screen. The supplemental content may include video content
processed with image stabilization technology to keep the
basic display image from shifting in the mobile device.
[0063] The supplemental content may be tied to an elec-
tronic retailer that provides links to purchase items shown in
a scene. For product placement in a movie, a mobile device
may be used to click on an item to purchase the item, go to the
product website, etc. Different versions of the supplemental
content may appear by moving around the room, tilting the
device, etc.

[0064] Turning to FIG. 7, an example set of images 700
illustrating various displays are again used to show various
novel aspects. Assume that image 705 is video card game on
adisplay (e.g., the video display 110 of FIG. 1, 2, or 3). In the
image 705, there are markers 710 identifying binary codes
placed in certain corners. As noted above, the markers 710
may, in other embodiments, be a variety of different screen
markers. The markers 710 may have other functionality, alter-
natively orin addition to serving as anchors for tracking. Each
marker 710 may represent a different value to identify video
content, and markers 710 may change over time as well.
[0065] Images 725-a and 725-b illustrate captured video
for different mobile devices (e.g., mobile device 115 of FIG.
1,2, 3,4, or5): image 725-a is the image generated for player
1, image 725-b is the image generated for player 2. Images
730-a and 730-b illustrate a portion of the captured video
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game content from a video display (i.e., a portion of captured
image 705). The markers 710 may be processed to track
images 730-a and 730-5 within images 725-a and 725-b,
respectively. Images 735-a and 735-b illustrate how different
supplemental content may be provided to different players as
overlay content. For example, compare the position of
supplemental content 735-a with supplemental content 735-
b. Image 735-a discloses the cards for player 1 (but player 2’s
cards are not shown anywhere in the rest of image 725-a);
image 735-b discloses the cards for player 2 (but player 1’s
cards are not shown anywhere in the rest of image 725-b).
This illustrates how secret views for the players may be main-
tained. In addition to providing different player-specific
supplemental content, supplemental content may be based on
user selections and/or on viewer angles. For example, differ-
ent users may specify (through pre-selected preferences or
real-time selection) which type of supplemental content they
would like to receive.

[0066] Thus, a mobile device may be used to synchronize
with video game content on a display, and show different
player-specific views of a game. Player-specific game infor-
mation may be rendered by, or received by, the mobile device.
In some embodiments with a secret view, player specific
information is rendered by and received by the mobile device.
Thus, a “secret view” for each player in a multi-player or
co-op game may be provided to each player’s respective
mobile device. Each person may see their own version of the
game, while a common display shows the non-secret, public
information. In a quiz game, a player may select or enter an
answer, without the other playing being able to see the
answer. In a turn-based word game, a first player may see
what letters he is entering, to ensure the answer is being
spelled correctly, but might not want to allow the other player
(s) to see the letters, as those other players might get hints
from the answer. In a sports game, plays may be entered
secretly via the mobile device. In battle games, a weapon may
be selected secretly by a player. This functionality may be
used to allow players to share a common video display, while
entering or seeing some information out of view from other
players. In some embodiments, players may be on the same
team (e.g., a driver and a gunner)—the common display may
provide a view of where the vehicle is going, but each player
could have role specific views on their respective mobile
devices.

[0067] Insome embodiments, therefore, the mobile device
may need to know what is going on in the game, and may
receive this information from a console (e.g., from console
device 305 of FIG. 3) or over a network (e.g., from supple-
mental content server 415 of FIG. 4). This information could
be imparted via markers in the video game content. A mobile
device may be configured only to receive information, or may
be configured to transmit user selection to control aspects of
the game.

[0068] Turning to FIG. 8, an example set of images 800
illustrating various displays are again used to show various
novel aspects. Assume that image 805 is a video game on a
display (e.g., the video display 110 0of FIG. 1, 2, 3, or 4). In the
image 805, there are markers 810 identifying binary codes
placed in certain corners. The markers 810 may have other
functionality, alternatively or in addition to serving as
anchors for tracking. Each code 810 may represent a different
value to identify video content, and codes may change over
time as well, to identify video content and timing.
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[0069] Images 825-a and 825-b illustrate the display for
different mobile devices: image 825-4 is the image generated
for player 1, image 825-5 is the image generated for player 2.
Image 825-a includes a rendered image 835-b of image 805
(as opposed to a captured image of image 805). Image 835-b
also includes supplemental content 845 for player 1, showing
the location and number of members on player 1’s team for
the game (overlaid on rendered image 835-5). Image 825-a
also includes supplemental content made up of text 835-a
related to the game for player 1.

[0070] Image 825-b includes a captured image 830 of
image 805 (as opposed to a rendered image of image 805).
The captured image may be from a video camera (e.g. video
camera 510) or directly from output cables from the video
source. Image 830 also includes supplemental content 840 for
player 2 (which is overlaid on the captured image 830), show-
ing the location and number of members on player 2’s team
for the game. Image 825-b also includes supplemental con-
tent made up of graphics 835-¢ including additional informa-
tion related to the game. Images 825-a and 825-b illustrate
how different supplemental content may be provided to dif-
ferent players.

[0071] It is worth noting that there are a number of ways to
track a video display, identify the video content, and/or iden-
tify the temporal position therein. For example, in some
embodiments, a mobile device (e.g., mobile device 115 of
FIG. 1, 2, 3, 4, or 5) may have a low-resolution version of a
movie, and search for those frames in order to sync to the
movie. A hash of a low-resolution version of the movie may
be stored at the device, and the device may perform image
matching.

[0072] In other embodiments, an “invisible” watermark
may be embedded in the video stream to provide for tracking
and/or content identification. A digital watermark embedded
in the content may be captured by a mobile device, and used
to track the video content. The watermark may be in select,
predictable areas of the screen, or across the entire screen to
facilitate tracking to determine the outline of the screen in the
image. In one embodiment, there are two watermarks, or
mark portions, on the screen—one that corresponds to the
anchor (e.g., a static mark that may be around or near the edge
and stable), and one that corresponds to the code (e.g., chang-
ing over time—a modulated mark).

[0073] In some embodiments, the tracking and content
identification may be embedded in the image. A Fourier trans-
form of all or part of the scanned image may be performed,
and the frequencies across the image analyzed. Information
may be encoded in portions of the image not perceptible to
humans (e.g., very high frequency images). Information may
be embedded that relates to a watermark (e.g., defining the
location of a watermark), or is independent from any water-
mark.

[0074] Instill other embodiments, the tracking and content
identification may be embedded in subtitles, logos, or other
images. The information may also be in the sidebands of the
audio, encoded at frequencies not perceptible to the human
ear, but that can be detected using, for example, a Fourier
transform. Combinations of image data and audio data may
be used for tracking and capture as well. It is again worth
noting that markers may be used to track the display, identify
video content, or identify a temporal position.

[0075] The markers may not be needed in each embodi-
ment, as a mobile device may recognize and track the display
in other ways (e.g., based on knowing a model and/or size of
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the display). In some embodiments, a sensor bar, stickers, or
other attachments may be used to track the display. Moreover,
the video content need not be identified with the markers, but
through other means. For example, the video content and/or
temporal position may be identified by the video source 105
of FIG. 1, and the supplemental content may be selected
based thereon. Or the video game content may be identified
by the video game console device 305 of FIG. 3, to thereby
ensure that the supplemental content is synchronized with the
video game content. A number of additional examples will, in
light of this disclosure, be evident to those skilled in the art.

[0076] It is again worth noting that the supplemental con-
tent may be downloaded in advance of when the video content
is displayed (e.g., through a download store, or by copying
content from the movie’s video disc). Alternatively, some
console devices may stream the supplemental content to a
mobile device over a wireless connection during the playback
of the content and thus avoid preloading the portable device
with the content. In still other embodiments, the overlay
content may be streamed from a network.

[0077] Referring next to FIG. 9, a flow chart is shown
illustrating a method 900 to provide supplemental content on
a mobile device according to various embodiments of the
invention. This method 900 may, for example, be performed
in whole orin part by the system 100, 200, 300, or 400 of FIG.
1, 2, 3, or 4, or more specifically, by the mobile device 115 of
FIG. 1, 2, 3, 4, or 5, the video game console device 305 FIG.
3, the console device 405 of FIG. 4, the supplemental content
server 415 of FIG. 4, and/or any combination thereof.

[0078] At block 905, the position of a video display is
tracked in relation to a mobile device. This can be accom-
plished through a video camera, a wireless position determi-
nation system, inertial reference units, etc. At block 910, the
video content displayed on the tracked video display is iden-
tified. At block 915, supplemental content is accessed, the
supplemental content selected for access based at least in part
on the identified video content. At block 920, the accessed
supplemental content is displayed on the integrated display of
the mobile device.

[0079] Referring next to FIG. 10, a flow chart is shown
illustrating a method 1000 to identify supplemental content
for mobile devices according to various embodiments of the
invention. This method 1000 may, for example, be performed
in whole orin part by the system 100, 200, 300, or 400 of FIG.
1,2, 3, or4, or more specifically, by the mobile device content
source 130 of FIG. 1, the user-dependent mobile device con-
tent source 205 of FIG. 2, the video game console device 305
of FIG. 3, the console device 405 of FIG. 4, the supplemental
content server 415 of FIG. 4, and/or any combination thereof.

[0080] At block 1005, video game content on a video dis-
play is identified, the video display tracked by a first mobile
device associated with a first player and tracked by a second
mobile device associated with a second player. Atblock 1010,
first player-specific video data is accessed, supplemental to
and associated with the video game content, for the first
player. At block 1015, the accessed first player-specific video
data is transmitted to the first mobile device for display. At
block 1020, second player-specific video data is accessed,
supplemental to and associated with the video game content,
for the second player. At block 1025, the accessed second
player-specific video data is transmitted to the second mobile
device for display.
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[0081] In some embodiments (not shown), the player-spe-
cific video data may be text, animations, or graphic enhance-
ments, and may be displayed on a mobile device distinct from
or integrated with the video game content. In some embodi-
ments, the player-specific video data is secret information
available to the first player and unavailable to the second
player. The player-specific video data may be information
selected by a given player, but available to both players.
[0082] Referring next to FIG. 11, a flow chart is shown
illustrating a method 1100 to identify supplemental content
for display on a mobile device according to various embodi-
ments of the invention. This method 1100 may, for example,
be performed in whole or in part by the system 100, 200, 300,
or400 of FIG. 1, 2, 3, or 4, or more specifically, by the mobile
device 115 of FIG. 1, 2, 3, 4, or 5, the video game console
device 305 of FIG. 3, the console device 405 of FIG. 4, the
overlay content server 415 of FIG. 4, and/or any combination
thereof.

[0083] Atblock 1105, video content captured with a video
camera integrated into a mobile device is received, the video
content captured from a video display and including markers.
At block 1110, the location of the video display is tracked
utilizing the markers. At block 1115, the video content cap-
tured from the video display is identified using information
from the markers. At block 1120, a temporal position within
the video content is identified using information from the
markers, wherein the markers are formatted to change to
allow the temporal position to be identified.

[0084] At block 1125, supplemental content, including
stand alone text and overlay graphics, is stored. At block
1130, the supplemental content is selected and accessed
based on selections from a user of the mobile device, the
identified video content, and the temporal position therein. At
block 1135, the supplemental content is scaled and oriented
responsive to the tracked location of the video display. At
block 1140, the text, adjacent to the graphics overlaid on the
captured video content, are displayed on the integrated dis-
play

[0085] FIG. 12 illustrates an example of a hardware system
suitable for implementing a device in accordance with vari-
ous embodiments. This block diagram illustrates a computer
system 1200, such as a personal computer, video game con-
sole and associated display (e.g., console device 305,405 and
video display 110 of FIG. 3 or 4), mobile device (e.g., mobile
device 115 of FIG. 1, 2, 3, 4, or 5), personal digital assistant,
orother digital device, suitable for practicing embodiments of
the invention. Computer system 1200 includes a central pro-
cessing unit (CPU) 1205 for running software applications
and optionally an operating system. CPU 1205 may be made
up of one or more homogeneous or heterogeneous processing
cores. Memory 1210 stores applications and data for use by
the CPU 1205. Storage 1215 provides non-volatile storage
and other computer readable media for applications and data
and may include fixed disk drives, removable disk drives,
flash memory devices, and CD-ROM, DVD-ROM, Blu-ray,
HD-DVD, or other optical storage devices, as well as signal
transmission and storage media. User input devices 1220
communicate user inputs from one or more users to the com-
puter system 1200, examples of which may include key-
boards, mice, joysticks, touch pads, touch screens, still or
video cameras, and/or microphones. Network interface 1225
allows computer system 1200 to communicate with other
computer systems via an electronic communications net-
work, and may include wired or wireless communication over

Jan. 19, 2012

local area networks and wide area networks such as the Inter-
net. An audio processor 1230 is adapted to generate analog or
digital audio output from instructions and/or data provided by
the CPU 1205, memory 1210, and/or storage 1215. The com-
ponents of computer system 1200, including CPU 1205,
memory 1210, data storage 1215, user input devices 1220,
network interface 1225, and audio processor 1230 are con-
nected via one or more data buses 1235.

[0086] A graphics subsystem 1240 is further connected
with data bus 1235 and the components of the computer
system 1200. The graphics subsystem 1240 includes a graph-
ics processing unit (GPU) 1245 and graphics memory 1250.
Graphics memory 1250 includes a display memory (e.g., a
frame bufter) used for storing pixel data for each pixel of an
output image. Graphics memory 1250 can be integrated in the
same device as GPU 1245, connected as a separate device
with GPU 1245, and/or implemented within memory 1210.
Pixel data can be provided to graphics memory 1250 directly
from the CPU 1205. Alternatively, CPU 1205 provides the
GPU 1245 with data and/or instructions defining the desired
output images, from which the GPU 1245 generates the pixel
data of one or more output images. The data and/or instruc-
tions defining the desired output images can be stored in
memory 1210 and/or graphics memory 1250. In an embodi-
ment, the GPU 1245 includes 3D rendering capabilities for
generating pixel data for output images from instructions and
data defining the geometry, lighting, shading, texturing,
motion, and/or camera parameters for a scene. The GPU 1245
can further include one or more programmable execution
units capable of executing shader programs.

[0087] The graphics subsystem 1240 periodically outputs
pixel data for an image from graphics memory 1250 to be
displayed on display device 1255. Display device 1255 can be
any device capable of displaying visual information in
response to a signal from the computer system 1200, includ-
ing CRT, LCD, plasma, and OLED displays. Computer sys-
tem 1200 can provide the display device 1255 with an analog
or digital signal.

[0088] In accordance with various embodiments, CPU
1205 is one or more general-purpose microprocessors having
one or more processing cores. Further embodiments can be
implemented using one or more CPUs 1205 with micropro-
cessor architectures specifically adapted for highly parallel
and computationally intensive applications, such as media
and interactive entertainment applications.

[0089] Thecomponents of the system 100 of FIG. 1, system
200 of FIG. 2, system 300 of FIG. 3, and/or system 400 of
FIG. 4 may be connected via a network, which may be any
combination of the following: the Internet, an IP network, an
intranet, a wide-area network (“WAN™), a local-area network
(“LAN™), a virtual private network (“VPN”), the Public
Switched Telephone Network (“PSTN”), or any other type of
network supporting data communication between devices
described herein, in different embodiments. A network may
include both wired and wireless connections, including opti-
cal links. Many other examples are possible and apparent to
those skilled in the art in light of this disclosure. In the
discussion herein, a network may or may not be noted spe-
cifically.

[0090] It should be noted that the methods, systems, and
devices discussed above are intended merely to be examples.
It must be stressed that various embodiments may omit, sub-
stitute, or add various procedures or components as appropri-
ate. For instance, it should be appreciated that, in alternative
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embodiments, the methods may be performed in an order
different from that described, and that various steps may be
added, omitted, or combined. Also, features described with
respect to certain embodiments may be combined in various
other embodiments. Different aspects and elements of the
embodiments may be combined in a similar manner. Also, it
should be emphasized that technology evolves and, thus,
many of the elements are examples and should not be inter-
preted to limit the scope of the invention.

[0091] Specific details are given in the description to pro-
vide a thorough understanding of the embodiments. However,
it will be understood by one of ordinary skill in the art that the
embodiments may be practiced without these specific details.
For example, well-known circuits, processes, algorithms,
structures, and techniques have been shown without unnec-
essary detail in order to avoid obscuring the embodiments.
[0092] Also, it is noted that the embodiments may be
described as a process which is depicted as a flow diagram or
block diagram. Although each may describe the operations as
a sequential process, many of the operations can be per-
formed in parallel or concurrently. In addition, the order of the
operations may be rearranged. A process may have additional
steps not included in the figure.

[0093] Moreover, as disclosed herein, the term “memory”
or “memory unit” may represent one or more devices for
storing data, including read-only memory (ROM), random
access memory (RAM), magnetic RAM, core memory, mag-
netic disk storage mediums, optical storage mediums, flash
memory devices, or other computer-readable mediums for
storing information. The term “computer-readable medium”
includes, but is not limited to, portable or fixed storage
devices, optical storage devices, wireless channels, a sim
card, other smart cards, and various other mediums capable of
storing, containing, or carrying instructions or data.

[0094] Furthermore, embodiments may be implemented by
hardware, software, firmware, middleware, microcode, hard-
ware description languages, or any combination thereof.
When implemented in software, firmware, middleware, or
microcode, the program code or code segments to perform the
necessary tasks may be stored in a computer-readable
medium such as a storage medium. Processors may perform
the necessary tasks.

[0095] Having described several embodiments, it will be
recognized by those of skill in the art that various modifica-
tions, alternative constructions, and equivalents may be used
without departing from the spirit of the invention. For
example, the above elements may merely be a component of
alarger system, wherein other rules may take precedence over
or otherwise modify the application of the invention. Also, a
number of steps may be undertaken before, during, or after
the above elements are considered. Accordingly, the above
description should not be taken as limiting the scope of the
invention.

What is claimed is:
1. A system for augmented video, the system comprising:
a video source configured to provide video content to a
video display; and
a mobile device with an integrated display, the mobile
device configured to:
identify the video content displayed on the video dis-
play;
access supplemental content selected in response to the
identified video content; and
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display the accessed supplemental content on the inte-
grated display.

2. The system of claim 1, wherein the mobile device further
comprises an integrated video camera configured to capture
the video content for display with the supplemental content
on the integrated display.

3. The system of claim 2, wherein the video content dis-
played on the video display includes one or more markers
formatted to allow the mobile device to track the video dis-
play by capturing the marker using the integrated video cam-
era.

4. The system of claim 2, wherein the video content dis-
played on the video display includes one or more markers
formatted to identify the video content and a temporal posi-
tion within the video content, wherein the mobile device
identifies the video content and the temporal position within
the video content by capturing the one or more markers using
the integrated video camera.

5. The system of claim 4, wherein the accessed supplemen-
tal content is further selected responsive to the temporal posi-
tion of the video content

6. The system of claim 1, wherein the supplemental content
comprises content requested by a user with the mobile device.

7. The system of claim 1, wherein the video source com-
prises a video disc player, and the supplemental content is
stored on and accessed from the video disc player.

8. The system of claim 1, wherein the video source com-
prises a video game console, the video content is a video
game, and the supplemental content comprises first player-
specific information for the video game for a user of the
mobile device.

9. The system of claim 8, further comprising a second
mobile device with an integrated display, the second mobile
device configured to:

identify the video content displayed on the video display;

access second player-specific information for the video
game for a user of the second mobile device, the second
player-specific information different from the first
player specific information; and

display the second player-specific information on the inte-
grated display of the second mobile device.

10. The system of claim 1, wherein the mobile device is
configured to track the video display by identifying a position
and orientation of the video content relative to the mobile
device.

11. The system of claim 1, further comprising:

a supplemental content datastore, remote from the video
display and mobile device and in communication with
the mobile device, configured to store the supplemental
content, wherein the mobile device accesses the supple-
mental content from the supplemental content datastore.

12. A computer-implemented method for augmented
video, the method comprising:

identifying video content displayed on a video display;

accessing supplemental content selected based at least in
part on the identified video content; and

displaying the accessed supplemental content on a display
integrated with the mobile device.

13. The computer-implemented method of claim 12, fur-

ther comprising:

locating one or more markers in the video content, the
markers formatted to allow the video content to be
tracked and identified.
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14. The computer-implemented method of claim 12, fur-
ther comprising:
identifying a temporal position in the identified video con-
tent; and
selecting the supplemental content based at least in part on
the temporal position in the identified video content.
15. The computer-implemented method of claim 12, fur-
ther comprising:
scaling and positioning the supplemental video content
within the display integrated with the mobile device to
avoid overlaying the video content, wherein the supple-
mental content includes at least one of text, animations,
graphic enhancements, advertisements, hyperlinks, and
other information.
16. A computer-implemented method for augmented
video, the method comprising:
identifying video game content displayed on a video dis-
play, the video display tracked by a first mobile device
associated with a first player and tracked by a second
mobile device associated with a second player;
accessing first player-specific video data, supplemental to
and associated with the video game content, for the first
player;
transmitting the accessed first player-specific video data
directed to the first mobile device for display;
accessing second player-specific video data, supplemental
to and associated with the video game content, for the
second player; and
transmitting the accessed second player-specific video data
directed to the second mobile device for display.
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17. The computer-implemented method of claim 16, fur-
ther comprising;
generating the first player-specific video data comprising
text to be displayed on the first mobile device, the text to
be positioned adjacent to captured images of video con-
tent on the first mobile device; and
generating the second player-specific video data compris-
ing graphics to be displayed on the second mobile
device, the graphics to be positioned as overlay content
on captured images of the video game content on the
second mobile device.
18. The computer-implemented method of claim 17,
wherein,
the first player-specific video data is information available
to the first player and unavailable to the second player;
and
the second player-specific video data is information avail-
able to the first player and the second player.
19. The computer-implemented method of claim 16,
wherein,
accessing first player-specific video data comprises access-
ing secret video data available to the first player and
unavailable to the second player; and
accessing second player-specific video data comprises
accessing a view requested by the second player.
20. The computer-implemented method of claim 16,
wherein the first player-specific video data is different from
the second player-specific video data.

sk sk sk sk sk
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