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CONCURRENT USE OF MULTIPLE USER 
INTERFACE DEVICES 

FIELD OF THE INVENTION 

0001. The present invention relates to user interface 
devices. Specifically, the invention relates to concurrent use 
of multiple user interface devices. 

BACKGROUND 

0002 The approaches described in this section are 
approaches that could be pursued, but not necessarily 
approaches that have been previously conceived or pursued. 
Therefore, unless otherwise indicated, it should not be 
assumed that any of the approaches described in this section 
qualify as prior art merely by virtue of their inclusion in this 
section. 
0003. In general user interface systems found in televi 
sions, laptops, tablets, phones, kiosks, or most other devices 
include a display Screen and an interactive interface. The 
interactive interface may include physical control buttons 
(e.g., buttons found on remote controls, amouse, a joystick, a 
keyboard, etc.). 
0004 As shown in FIG. 1, in some systems, a touchscreen 
remote control (10) may be used to operate a media device 
(e.g., video cassette recorder (VCR) (20)) which outputs 
media content (35) displayed on a separate display Screen 
(30). The remote control (10) executes a remote control oper 
ating system and displays a touch screen menu (15) specifi 
cally designed for and displayed exclusively on the remote 
control (10). The communicatively coupled media device 
(20) receives user commands submitted to the remote control 
(10) and displays media content (35) (e.g., a movie or a show) 
based on the user command selected on the remote control 
(10). 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005. The present invention is illustrated by way of 
example, and not by way of limitation, in the figures of the 
accompanying drawings and in which like reference numer 
als refer to similar elements and in which: 
0006 FIG. 1 is a block diagram illustrating a prior art 
system; 
0007 FIG. 2A is a block diagram illustrating an example 
system in accordance with one or more embodiments; 
0008 FIG. 2B is a block diagram illustrating an example 
user interface device in accordance with one or more embodi 
ments; 
0009 FIGS. 3A-3G illustrate example screen shots in 
accordance with one or more embodiments; 
0010 FIG. 4 shows a block diagram that illustrates a sys 
tem upon which an embodiment of the invention may be 
implemented. 

DETAILED DESCRIPTION 

0011. In the following description, for the purposes of 
explanation, numerous specific details are set forth in order to 
provide a thorough understanding of the present invention. It 
will be apparent, however, that the present invention may be 
practiced without these specific details. In other instances, 
well-known structures and devices are shown in block dia 
gram form in order to avoid unnecessarily obscuring the 
present invention. 
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0012 Several features are described hereafter that can 
each be used independently of one another or with any com 
bination of the other features. However, any individual fea 
ture might not address any of the problems discussed above or 
might only address one of the problems discussed above. 
Some of the problems discussed above might not be fully 
addressed by any of the features described herein. Although 
headings are provided, information related to a particular 
heading, but not found in the section having that heading, may 
also be found elsewhere in the specification. 
0013 Example features are described according to the 
following outline: 

0014) 1.0 FUNCTIONAL OVERVIEW 
0.015 2.0 SYSTEMARCHITECTURE 
0016 3.1 CONTENT MANAGEMENT SIMILAR 
AND NON-SIMILARDISPLAYS 

0017 3.2 CONTENT MANAGEMENT SPATIAL 
AND TEMPORAL SPANNING 

0.018 3.3 CONTENT MANAGEMENT ALTER 
NATE CONTENT 

0019. 3.4 CONTENT MANAGEMENT INFORMA 
TIONAL CONTENTASPONSORED CONTENT 

0020 3.5 CONTENT MANAGEMENT ALERTS/ 
NOTIFICATIONS 

0021 3.6 CONTENT MANAGEMENT TIME 
DELAY 

0022 3.7 CONTENT MANAGEMENT IMAGE 
LAYER SELECTION 

0023. 3.8 CONTENT MANAGEMENT AUDIO 
0024 3.9 CONTENT MANAGEMENT MULTIPLE 
SECONDARY USER INTERFACE DEVICES 

0.025 4.0 USER INTERFACE DEVICE EXAMPLE 
IMPLEMENTATION 

0026 5.0 COMMAND EXECUTION EXAMPLE 
IMPLEMENTATION 

0027 6.0 HARDWARE OVERVIEW 
0028 6.0 EXTENSIONS AND ALTERNATIVES 

1.0 Functional Overview 

0029. In an embodiment, a method includes: transmitting 
multimedia content for display on a first user interface device; 
concurrently transmitting related content for display on a 
second user interface device, at least a portion of the multi 
media content and at least a portion of the related content 
being similar or identical; obtaining user input received at the 
second user interface device; performing an operation asso 
ciated with the multimedia content displayed on the first user 
interface device, based on the user input received at the sec 
ond user interface device; wherein the method is performed 
by at least one device comprising a processor. 
0030 Transmitting the multimedia content for display on 
the first user interface and concurrently transmitting the 
related content for display on the second user interface may 
be performed by the same device. 
0031. The method may include selecting a spatial portion 
of a frame in the multimedia content as a whole frame in the 
related content. The spatial portion of the frame in the mul 
timedia content may be selected as the whole frame in the 
related content in response to detecting that the spatial portion 
comprises a menu. The spatial portion of the frame in the 
multimedia content may be selected as the whole frame in the 
related content based on the user input. 
0032. The related content may include the multimedia 
content with additional content overlaid on the multimedia 
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content. The related content may include an alternate version 
of the multimedia content displayed on the first user interface 
device. The related content may include advertisements for 
products or services within the multimedia content displayed 
on the first user interface device. The related content may 
include information describing one or more image attributes 
within the multimedia content displayed on the first user 
interface device. 
0033. In an embodiment, a method includes: causing dis 
playing of a first menu on the first user interface device; 
transmitting a second menu to a second user interface device 
for display on the second user interface device, at least a 
portion of the first menu and at least a portion of the menu 
being similar or identical; obtaining a menu selection 
received at the second user interface device; performing an 
operation associated with multimedia content displayed on 
the first user interface device, based on the menu selection 
received at the second user interface device; wherein the 
method is performed by at least one device comprising a 
processor. The first user interface device may be a non-touch 
screen interface and the second user interface device may be 
a touch screen interface. 
0034. In an embodiment, a method includes: transmitting 
multimedia content to a first user interface device and a sec 
ond user interface device for concurrent display; selecting 
one of the first user interface device and the second user 
interface device to display additional content; transmitting 
the additional content to the selected user interface device for 
display on the selected user interface device. The additional 
content may be overlaid on the multimedia content for display 
on the selected user interface device. The additional content 
may be displayed in response to receiving a request for the 
additional content on the selected user interface device. 

0035. In an embodiment, the additional content may 
include an alert notification. The alert notification may be 
displayed on the first user interface device and detailed infor 
mation associated with the alert notification is displayed on 
the second user interface device. The selecting step may 
include selecting the second user interface device, and the 
method may include Subsequent to a specified time interval of 
not receiving user input at the second user interface device in 
response to displaying the alert notification on the second 
user interface device: displaying the alert notification on the 
first user interface device. 

0036. One of the first user interface device and the second 
user interface device may be selected based on a type of the 
additional content or a source of the additional content. 
0037. In an embodiment, the method includes: displaying 
Video content comprising a plurality of frames, each frame 
overlaid with a menu on a first user interface device; concur 
rently with displaying the video content on the first user 
interface device, displaying a single frame of the plurality of 
frames overlaid with the menu, on a second user interface 
device; receiving user input at the second user interface 
device; performing an operation associated with the video 
content displayed on the first user interface device based on 
the user input received at the second user interface device. 
The video content and the single frame from the video content 
may be received by the first user interface device and the 
second user interface device, respectively, from a same con 
tent SOurce. 

0038. In an embodiment, a method includes: a media 
device transmitting multimedia content to a user interface for 
displaying of the multimedia content on the television; the 
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media device transmitting the multimedia content to a cellular 
telephone for displaying of the multimedia content on the 
cellular telephone; the user interface and the cellular tele 
phone concurrently displaying the multimedia content 
received from the media device. At least one of the framerate 
and the resolution for displaying the multimedia content on 
the user interface may be different than the frame rate and the 
resolution for displaying the multimedia content on the cel 
lular telephone. 
0039. In an embodiment, a method includes: transmitting 
multimedia content to a first user interface device for display 
on the first user interface device; concurrently with transmit 
ting the multimedia content to the first user interface device, 
receiving a first message associated with a user from a web 
server; transmitting information associated with the first mes 
sage to a second user interface device for display on the 
second user interface device; wherein the method is per 
formed by at least one device comprising a processor. The 
second user interface device may be a cellular telephone 
displaying a text message based on the information associ 
ated with the first message. The method may further include 
receiving a second message from the second user interface 
device based on user input and transmitting information asso 
ciated with the second message to the web server. 
0040. In an embodiment, a method includes: playing mul 
timedia content only on a first user interface device of a first 
user interface device and a second user interface device; 
detecting that the second user interface device has moved 
outside of the specified distance from the first user interface 
device; in response to detecting that the second user interface 
device has moved to outside of the specified distance, playing 
the multimedia content on the second user interface device. 
The method may further include: in response to detecting that 
the second user interface device has moved to outside of the 
specified distance, stopping playing of the multimedia con 
tent on the first user interface device. The method may further 
include Subsequent to the playing the multimedia content on 
the second user interface device, detecting that the second 
user interface device has moved back within the specified 
distance from the first user interface device; in response to 
detecting that the second user interface device is moved back 
within the specified distance from the first user interface 
device, stopping playing of the multimedia content on the 
second user interface device. 
0041 Although specific components are recited herein as 
performing the method steps, in other embodiments agents or 
mechanisms acting on behalf of the specified components 
may perform the method steps. Further, although some 
aspects of the invention are discussed with respect to compo 
nents on a system, the invention may be implemented with 
components distributed over multiple systems. Embodiments 
of the invention also include any system that includes the 
means for performing the method steps described herein. 
Embodiments of the invention also include a computer read 
able medium with instructions, which when executed, cause 
the method steps described herein to be performed. 

2.0 System Architecture 
0042. Although a specific computer architecture is 
described herein, other embodiments of the invention are 
applicable to any architecture that can be used to perform the 
functions described herein. 
0043 FIG. 1 shows an example system in accordance with 
one or more embodiments. The content system (100) includes 
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one or more media devices that function as content sources 
(110), user interface devices (115), and/or content manage 
ment devices (130). Each of these components are presented 
to clarify the functionalities described herein and may not be 
necessary to implement the invention. Furthermore, compo 
nents not shown in FIG. 1 may also be used to perform the 
functionalities described herein. Functionalities described as 
performed by one component may instead be performed by 
another component. 
0044. In an embodiment, the content system (100) may 
include media devices that function as content sources (110). 
Content Sources (110) generally represent any source of 
audio and/or visual content. Examples of content sources 
(110) may include a Digital Video Disc player that reads data 
from a DigitalVideo Disc (DVD) or a video cassette recorder 
(VCR) that reads data from a video cassette. Other examples 
include a digital video recorder, a set-top box, a computer 
system, a media device, a local server, a web server, a data 
repository, a kiosk, a mobile device, or any other source of 
content. The content system (100) may also receive content 
from other content systems. The content system (100) may 
include one or more components which allow the content 
system to (100) receive and/or transmit content. For example, 
the content system (100) may include a network card, a tuner, 
a compressor, a de-compressor, a modem, an encryption 
device, a de-encryption device, a multiplexer, a demulti 
plexer, a receiver, or any component involved in receiving or 
transmitting data. In an embodiment, the content system 
(100) may receive and/or transmit content over wired and/or 
wireless segments. For example, the content system (100) 
may receive content on a broadcast stream, a network stream 
(e.g., internet, intranet, local area network), a Bluetooth sig 
nal, an infrared signal, any suitable frequency in the electro 
magnetic spectrum and/or via any other accessible method of 
receiving content from or transmitting content to devices 
within the content system (100) or outside of the content 
system (100). 
0045. In an embodiment, the content system (100) may 
include media devices that function as user interface devices 
(115). A user interface device (115) generally represents any 
device with input and/or output means. A user interface 
device (115) may include one or more of: a display screen, a 
touch screen interface, a keypad, a mouse, a joystick, a scan 
ner, a speaker, an audio input, an audio output, a camera, etc. 
Examples of user interface devices (115) include monitors, 
television sets, projectors, mobile device interfaces, kiosks, 
tablets, laptops, speakers, headphones or any other devices 
which may be used to receive and/or present audio content 
and/or visual content. In an embodiment, at least one of the 
user interface devices (115) within the content system (100) 
may be configured to receive input from a user. 
0046. In an embodiment, a user interface device (115) may 
be configured to automatically detect user interaction ele 
ments in a display. For example, a secondary user interface 
device may be configured to display a menu concurrently 
displayed on a primary user interface device. The secondary 
user interface device may automatically identify “buttons' 
within the menu as user interaction elements (e.g., by optical 
character recognition, button shape recognition, color based 
identification, etc.). The secondary user interface device may 
obtain identify user interaction elements displayed on Screen 
based on data identifying the user interaction elements. For 
example, the Xandy coordinates on a display identifying the 
corners of a button may be received. Another example, may 
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involve receiving the images or features of the buttons sepa 
rately that can be compared to a menu screen to identify 
matching elements. The matching elements may then be iden 
tified as user interaction elements. 
0047. The user interaction elements may be visually indi 
cated to a user. For example, the user interaction elements 
may be overlaid with special shading, colors, lines, or other 
suitable visual clues which can identify the user interaction 
elements. The secondary user interface may then allow a user 
to select the automatically identified buttons. For example, on 
a touch screen secondary user interface, the automatically 
identified buttons may be touched by a user to select the 
buttons. Alternatively, a keypad (or other input means) on the 
secondary user interface may be used to select the automati 
cally identified buttons displayed on the secondary user inter 
face. In an embodiment, the user interface device may detect 
text input fields (e.g., by detecting white boxes or a cursor in 
displayed content), a scroll bar (e.g., by detecting opposing 
arrows along a vertical column in displayed content), a radio 
button selection (e.g., by detecting a set of vertically oriented 
circles or squares in displayed content), or any other interface 
components that may be used to obtain user input. The sec 
ondary user interface may be configured to transmit informa 
tion associated with user input to another component (e.g., the 
content management device (130)) of the content system 
(100). 
0048. In an embodiment, different types of user interface 
devices (115) may be used concurrently in the content system 
(100). Different resolutions and/or frame rates may be used 
for displaying content on different user interface devices. In 
an embodiment, one user interface device may be referred to 
herein as a primary user interface device and another user 
interface device may be a secondary or ancillary user inter 
face device for clarity. However, the functionality described 
herein pertaining to a particular user interface device may be 
applicable to another user interface device. Accordingly, ref 
erence to a primary user interface device or a secondary user 
interface device should not be construed as limiting in Scope. 

3.1 Content Management Related Content 
0049. In an embodiment, the content system (100) may 
include media devices that function as content management 
devices (130). Content management devices (130) determine 
what content is to be played on each user interface device of 
a set of user interface devices. For example, a content man 
agement device (130) may be configured to display media 
content concurrently on a primary user interface device and a 
secondary user interface device. As shown in example FIG. 
3A, the media content transmitted by a media device (310) 
may be shown concurrently on user interface device A (312) 
and user interface device B (314). The video content may be 
displayed by the content management device (130) at the 
different user interface devices with different resolution and/ 
or framerates. The content management device (130) may be 
a separate device or part of media device (310) that outputs 
the media content. 
0050. In an embodiment, multimedia content may be dis 
played on user interface device A (312) concurrently with 
related content being displayed on user interface device B 
(314). Multimedia content shown on user interface device A 
(312) may be concurrently shown on user interface device B 
(314) with slight modifications (e.g., related content). For 
example, text or other specified content may be shown at 
different sizes, in relation to the underlying images or graph 
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ics, on different user interface devices. For example, as shown 
in FIG. 3B, the user interface device A (312) may display 
multimedia content overlaid with a menu (316a) for operating 
media device (310). The user interface device B (314) may be 
configured to display the same multimedia content overlaid 
with a larger version of the menu (316b) in relation to the 
underlying media content. The user interface device B (314) 
may be touch screen that visually indicates that the menu 
buttons are selectable by, for example, bolding the button 
outlines. 

0051. In an embodiment, user input may be received on 
user interface device B (314) and an operation related to the 
multimedia content displayed on the user interface device A 
(312) may be performed. For example, a user may select 
pause or fast forward on a menu (316b) displayed on user 
interface device B (314) while multimedia content is being 
concurrently displayed on both of user interface device A 
(312) and user interface device B (314). In response to receiv 
ing the user input, the multimedia content may be paused or 
fast forwarded. The user input may be received to operate any 
of the devices (e.g., media devices, user interface devices, 
etc.). Input receiving on user interface device may be for that 
user interface device, for multiple user interface devices, 
and/or for one or more media devices. 

0052. In an embodiment, only an automatically selected 
spatial portion of the media content is displayed on the sec 
ondary user interface device, while the media content in its 
entirety is concurrently displayed on the primary user inter 
face device. For example, as shown in example FIG. 3C, the 
content management device (130) may be configured to dis 
play a menu overlaid on media content on a user interface 
device A (312). The content management device (130) may 
further be configured to display only a spatial portion (318) of 
the media content that includes the menu on user interface 
device B (314). The menu may be generated by the media 
device (310) that is providing the media content for display or 
may be generated by and correspond to another media device. 
For example, the media content may be received from a first 
content source (110) and the menu (e.g., with options related 
to brightness, color, sharpness, etc.) may be generated by a 
primary user interface device and overlaid on top of the media 
content received from the first content source (110). The 
content management device (130) may be configured to 
obtain the menu generated by the primary user interface 
device and display the menu on a secondary user interface 
that includes functionality to receive input from a user. 
0053. In an embodiment, a primary user interface device is 
designed for standard display at a distance from a user. For 
example, the primary user interface device may be a Liquid 
Crystal Display mounted on a wall. The secondary user inter 
face device is designed as a mobile device (e.g., a cellphone, 
a tablet PC, a laptop, or other suitable mobile device). In an 
embodiment, the formatting of the content on the secondary 
user interface (e.g., the mobile device) may vary based on 
distance from the primary user interface. For example, radio 
frequencies or other Suitable technology may be used to deter 
mine the distance between the primary user interface device 
and the secondary user device. The text displayed on the 
primary user interface device may be visible to a user, as the 
primary user interface may include a large display screen. 
Furthermore, assuming that the user is within an estimated 
distance (e.g., 1 foot) from the secondary user interface 
device, an estimate of the distance between the user and 
primary user interface device may be generated. Based on the 
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estimated distance between the user and primary user inter 
face device, a size of the text as viewed by the user on the 
primary user interface device may be determined. The text on 
the secondary user interface may then be enlarged or shrunk 
to produce the same visual effect for the user viewing the 
secondary user interface as when viewing the primary user 
interface device. 

3.2 Content Management—Spatial and Temporal Spanning 
0054. In an embodiment, the user may use the secondary 
user interface device to Zoom in on any particular spatial 
portion of the primary user interface device. For example, as 
shown in FIG. 3D, user input may be used to select a spatial 
portion (320a) of the current display on user interface device 
A (312). The user input selecting the spatial portion may be 
entered on the user interface device B (314) or any other 
device. For example, a user may first select a Zoom level on 
user interface device B (314) which results in a Zoomed in 
version of the image currently shown on user interface device 
A (312). Thereafter, the user may slide a finger on user inter 
face device B (314) signaling the movement of user selected 
spatial portion (320a) in user interface device A (312) to the 
top left corner. As a result, the Zoomed in view (320b) of the 
selected spatial portion (320a) is displayed on user interface 
device B (314). 
0055. In an embodiment, both user interface devices may 
continue to concurrently display the media content, with the 
primary interface device displaying the media content in 
entirety and the secondary interface device displaying a spa 
tial portion of the media content. Furthermore, the secondary 
user interface device may be configured to pan to another 
spatial portion of the media content based on user input. 
0056. In an embodiment, the secondary user interface 
device may be used to temporally scan the media content 
being displayed on the primary user interface. For example, 
the content management device (130) may initially display 
the multimedia content, concurrently and synchronously, on 
the primary user interface device and the secondary user 
interface at standard playback speed. The secondary user 
interface device may then be configured based on user input 
to fast forward, rewind, or pause the playing of the media 
content while the primary user interface device continues 
playing the multimedia content at Standard playback speed. 
The secondary user interface device may accordingly allow a 
particular user to review, skip, or otherwise modify playback 
on the secondary user interface device while the playing of 
multimedia content on the primary user interface device is not 
interrupted. In an embodiment, the secondary user interface 
device may also include a synchronization option, which 
synchronizes playing of the multimedia content on the sec 
ondary user interface device with the primary user interface 
device. For example, the secondary user interface device may 
start receiving the exact same video stream from a media 
device as the first user interface device and display frames 
synchronously with the first user interface device. In another 
example, the second user interface device may simply resume 
playing of the multimedia content at a frame that is currently 
being displayed on the first user interface device. 
0057. In an embodiment, the video streams for both the 
primary user interface device, showing the standard video 
stream, and the secondary user interface being used for tem 
poral or spatial spanning are received from a single source of 
media content. For example, for spatial spanning, a media 
device may output the same video stream to both the primary 
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user interface device and the secondary user interface device. 
The primary user interface device displays the video stream 
as received, while the secondary user interface may be con 
figured to display only a spatial portion of the video stream 
being received. Temporal spanning may involve a media 
device outputting a video stream in advance to the secondary 
user interface, and the secondary user interface buffering the 
video stream. The frames stored in the buffer may then be 
temporally panned by a user using the secondary user inter 
face device. 

3.3 Content Management—Alternate Content 

0058. The content management device (130) may be con 
figured to display and/or play different version of multimedia 
content on different user interface devices (115). For 
example, during a showing of an R-Rated movie, the content 
management device (130) may be configured to display a 
censored version of the R-Rated movie on a primary user 
interface available for viewing to all audiences. The content 
management device (130) may further be configured to con 
currently display a non-censored version of R-Rated movie 
on a secondary user interface device (115) (e.g., a hand held 
device configured for an adult viewer). 
0059. In an embodiment, the content management device 
(130) may receive two different but related content streams 
for displaying on the two user interface devices (115). In this 
case, the content management device (130) may simply be 
configured to concurrently display each content stream on the 
corresponding user interface device (115). In an embodiment, 
the content management device (130) may receive a single 
content stream for concurrently displaying on multiple user 
interface devices. In this case, the content management 
device (130) may automatically censor content for one user 
interface device while not censoring the same content con 
currently displayed on a second user interface device. 
0060. In an embodiment, the content management device 
(130) may concurrently display the same video stream on 
multiple user interface devices while playing different audio 
streams on the multiple user interface devices. For example, 
the different user interface devices may play corresponding 
audio in different languages. In another example, one user 
interface device may play uncensored audio corresponding to 
the video stream while another user interface device may play 
censored audio corresponding to the concurrently playing 
Video stream. 

3.4 Content Management—Information Content/Sponsored 
Content 

0061. In an embodiment, the content management device 
(130) may be configured to display multimedia content on a 
primary interface device and display related content on a 
secondary interface device. The related content may include 
actor information, plot synopsis, Scene information, geo 
graphic information, etc. or any other information associated 
with the multimedia content. In an embodiment, the content 
management device (130) may receive metadata with multi 
media content, where the content management device (130) is 
configured to display the multimedia content on one user 
interface device and present the metadata on the other user 
interface device. The information displayed on the secondary 
interface device may be obtained by the content management 
device (130) in response to a request for that particular infor 
mation based on a user request. For example, a user may 
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request identification of a structure or a geographic scene or 
other information related to the media content being pre 
sented. As shown in example FIG.3E, user interface device A 
(312) may show the content without any additional informa 
tion, while user interface device B (314) may be annotated 
with additional information (322) about the structure shown 
in media content. A display of other information (e.g., actor 
information, producer information) may be shown on user 
interface device B (314) without concurrently displaying the 
media content (e.g., the image of the house) shown in user 
interface device A (312). The additional information may also 
include plot information (e.g., identifying characters in the 
plot line, good or evil characteristics, scenes, etc.) that can 
help viewers (e.g., senior citizens or children) understand a 
complex storyline. 
0062. In an embodiment, the information presented on the 
secondary user interface device may be sponsor information 
associated with the multimedia content displayed on the pri 
mary media interface. The information concurrently pre 
sented on the secondary user interface may be suggestions to 
the user for additional media content that is related (e.g., 
similar genre, actors, directors, producers, language, etc.) to 
the multimedia content displayed on the primary user inter 
face. In an embodiment, products and/or services featured in 
media content displayed on the primary user interface device 
may be displayed on the secondary user interface. For 
example, when a movie showing an actor using a particular 
cell phone is being shown on the primary user interface 
device, information associated with the particular cellphone 
may be displayed on the secondary user interface device. 

3.5 Content Management—Alerts/Notifications 

0063. In an embodiment, the content management device 
(130) may be configured to display visual alerts or play audio 
alerts on a first user interface device but not the second user 
interface device. In an embodiment, multiple secondary dis 
play devices may be configured to display the same content as 
displayed on a primary display device. In addition, each of the 
multiple secondary display devices may display alerts or 
notifications for a user associated with that particular second 
ary display device. For example, a user may initially be 
watching content on the primary display device. Thereafter, a 
user may receive a personalized notification or alert overlaid 
on the same content being displayed on a secondary display 
device (e.g., tablet PC). The user may then switch to watching 
the content on the secondary display device while viewing the 
alertor information associated with the alert. The information 
associated with the alert may be overlaid on top of the content 
in a transparent mode, allowing the user to concurrently 
watch the content. The information associated with the alert 
may be displayed in a second window concurrently displayed 
with the original content in a first window. 
0064. In an embodiment, the content management device 
(130) may be configured to display visual alerts or play audio 
alerts initially on the first user interface device and after a 
specified time period or other condition, on the second user 
interface device. For example, ifa user does not respond to the 
alert or otherwise indicate that the alert has been received on 
the first user interface within a specified period of time, the 
alert may be displayed or played on the second user interface. 
0065. In an embodiment, an alert/notification may be dis 
played on one user interface device and consumed on another 
user interface device. For example, as shown in FIG. 3E, an 
email alert icon (324a) indicating that an email has been 
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received may be displayed on user interface device A (312). 
The user interface device B (314) may then be used to display 
the email content (324b), e.g., in response to user input or 
automatically. The user interface device B (314) may be used 
to concurrently display multimedia content while the user 
reads the email message on user interface B (314). 

3.6 Content Management Time Delay 

0066. In an embodiment, the content management device 
(130) displays identical video streams on multiple user inter 
face devices with a delay in time between multiple displays. 
For example, multimedia content may be displayed on a 
secondary media device ten seconds ahead of time, in com 
parison to the primary media device. An adult user may then 
provide input to censor or otherwise modify the content that 
will be displayed on the primary media device shown to all 
users. In an embodiment, a user may select the time delay for 
displaying a video stream between different user interface 
devices (115). An amount of time delay may be selected 
automatically by the content management device (130) based 
on the rating (e.g., General, Parental Guidance, Parental 
Guidance 13, etc.) of the media content. 

3.7 Content Management—Image Layer Selection 

0067. In an embodiment, the content management device 
(130) may display a video stream overlaid with a menu on a 
primary user interface device concurrently with displaying a 
single frame of the video stream overlaid with the same menu 
on a secondary user interface device. 
0068 For example, the content management device (130) 
may initially display a video stream concurrently on both the 
first user interface device and the second user interface 
device. In response to receiving user input at the second user 
interface device (or at another device), the content manage 
ment device (130) may obtain a snapshot of the frame being 
displayed on the two user interface devices when the user 
input is received. The content management device (130) may 
then be configured to display the snapshot of the frame over 
laid with a menu on the secondary user interface device. 
Furthermore, the content management device (130) may con 
tinue to display the original video stream on the primary user 
interface device without any change. Alternatively, the con 
tent management device (130) may continue to display the 
original video stream with the menu overlaid on the original 
Video stream, on the primary user interface device. The sec 
ondary user interface device, displaying the single frame 
(e.g., Snapshot) may then allow a user to Submit input select 
ing an option from the menu. 
0069. In an embodiment, the content management device 
(130) displays multiple layers of visual content on a user 
interface device. For example, as shown in FIG. 3G, the 
content management device (130) may display layer 1 (mul 
timedia content) (326) overlaid with layer 2 (menu) on a first 
user interface device. The menu may be overlaid on multime 
dia content by first loading a frame from the multimedia 
content into a frame buffer and overwriting a portion of the 
frame buffer with data associated with the menu. The result 
ing content in the frame buffer may then be displayed on the 
user interface device A (312). The content management 
device (130) may further be configured to display a single 
layer (e.g., layer 2 (328b)) of the available layers on user 
interface device B (314). Accordingly, in the above example, 
only the menu or only the multimedia content may be con 
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currently displayed on the first user interface device and the 
second user interface device, while at least one other layer is 
displayed on the first user interface device. 
0070. In another example, a video stream may create the 
illusion of a still image overlaid on a video stream. A spatial 
portion (e.g., a bottom portion) of the video stream may 
include a non-changing image (e.g., a DVD menu), while 
another spatial portion (e.g., a top portion) may include a 
changing image (e.g., playing of a scene from a movie). In 
this illusion, although a video stream displayed on a media 
device may be included in a single video content stream, the 
appearance of a still image overlaid on video content may be 
created on a primary user interface device. In this example, a 
Snapshot of a single frame from the video stream on the 
primary user interface device may be displayed on a second 
ary user interface device until user input is received. 

3.8 Content Management Audio 
0071. In an embodiment, the content management device 
(130) may manage sound differently for different user inter 
face devices (115). For example, a default setting may route 
all sound associated with multimedia content being concur 
rently displayed on a primary user interface device and the 
secondary interface device, to the primary user interface 
device. The secondary user interface device may be automati 
cally activated when the secondary user interface device is 
moved to a distance greater than a specified amount from the 
primary user interface device. For example, a user may be 
watching a television program on a primary user interface 
device (e.g., a plasma screen mounted on a wall) when a 
phone rings in another room. The user may then walk away 
from the primary user interface device, with the secondary 
user interface device (e.g., a mobile device) in hand, to get the 
phone. When the secondary user interface device, that is 
concurrently displaying the same content as the primary user 
interface device, is further than a specified distance from the 
primary user interface device, the audio (and/or video) on the 
secondary user interface device is automatically activated. In 
this example, the user is able to continue watching and listen 
ing to the playing of the multimedia content in the other room. 
In an embodiment, the video feed may function in a similar 
manner. For example, the secondary user interface device 
may display video stream concurrently or instead of the pri 
mary user interface device, when the secondary user interface 
device is further than a specified distance from the primary 
user interface device. In an embodiment, the video and/or 
audio may switch back to the primary user interface device 
when the secondary user interface device returns within the 
specified distance from the primary user interface device. 
0072. In an embodiment, the secondary user interface 
device may be used by default for audio when the content 
system (100) is first turned on. For example, when a user turns 
on a content system (100) in the bedroom, the primary user 
interface device may only display video with the audio being 
played on a secondary user interface device. Thereafter, the 
user may provide input to the content management device 
(130) to turn on the audio on the primary user interface 
device. 
0073. In an embodiment, a secondary user interface device 
may be used to provide an additional audio stream. For 
example, the primary user interface device may play a video 
stream with the corresponding audio. However, a particular 
user (e.g., a person with a hearing disability) may want a 
higher Volume. The particular user may increase the Volume 
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for audio played on a secondary user interface device close to 
the particular user to personalize the user experience. In an 
embodiment, multiple secondary user interfaces may be used 
concurrently with the primary user interface, where each 
secondary user interface is configured to play audio at a 
Volume selected for that particular secondary user interface. 
Using a system of multiple secondary user interfaces with 
audio output, allows each user to individually select a Volume 
level. 
0074 Although, this section presents specific examples 
related to audio content management, techniques used for 
visual content management described in other sections may 
be applicable to audio content. Furthermore, examples 
related to audio content management described in the current 
section may applicable to visual content. 

3.9 Content Management Multiple Secondary User Inter 
face Devices 

0075. In an embodiment, multiple secondary user inter 
face devices may be used concurrently with a primary user 
interface device. For example, in an embodiment, media con 
tent may be displayed on the primary user interface device 
and two or more secondary user interface devices. A user may 
perform functions related to the media content on a corre 
sponding secondary user interface device. For example, each 
user may Zoom in, temporally pan, spatially pan, request 
information, or perform any other suitable function on a cor 
responding secondary user interface device without affecting 
the primary user interface device or other user interface 
devices. Each user may personalize or otherwise configure a 
respective secondary user interface device for alerts, notifi 
cations, messages, etc. Different secondary user interface 
devices may be configured differently and/or display differ 
ent content in addition to the common content displayed on 
the primary user interface device. 
0076. In an embodiment, a primary user interface device 
and multiple secondary user interface devices may be used in 
a gaming environment. For example, a primary user interface 
device may show an environment viewable by all players, 
Such as a combat environment where multiple players inter 
act. The gaming environment displayed on the primary user 
interface may also show multiple first person views corre 
sponding to different players. In addition, special weapons, 
abilities, functions, assets, or any other gaming attributes for 
a particular player may be displayed only on a secondary 
gaming device associated with the particular player. In 
another example, the primary user interface may display cars 
racing through a city (may include a separate view corre 
sponding to each player) and the secondary user interface for 
each player may include special speed enhancing tools, weap 
ons, or other gaming features. 

4.0 User Interface Device Example Implementation 

0077. In an embodiment, a user interface device, 
described above, is implemented as a remote control device 
that is communicatively coupled with at least one of the 
components in the content system. In an embodiment, the 
remote control device may be a cellular telephone or other 
mobile device. In an embodiment, the remote control device 
may be implemented as any mobile device or hand held 
device with a touch screen interface. Although a specific 
structure is described herein for implementing the user inter 
face device (e.g., primary user interface device or secondary 
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user interface device), any other structure may be used. Any 
specific components described herein should not be con 
Strued as limiting the scope of the user interface device. 
0078. As shown in FIG. 2B, the remote control device 
(130) may be communicatively coupled to one or more media 
devices through wired and/or wireless segments, in accor 
dance with one or more embodiments. The remote control 
device (130) may communicate wirelessly over one or more 
of radio waves (e.g., wi-fi signal, Bluetooth signal), infrared 
waves, over any other Suitable frequency in the electro-mag 
netic spectrum, over a network connection (e.g., intranet, 
internet, etc.), or through any other Suitable method. 
(0079. In an embodiment, the remote control device (200) 
may include Read Only Memory (ROM) (206), a Central 
Processing Unit (CPU) (208), Random Access Memory 
(RAM) (210), Infrared Control Unit (212), a key pad scan 
(214), a keypad (216), Non-Volatile Memory (NVM) (218), 
one or more microphones (224), gain control logic (220), 
analog to digital convertor (ADC) (222), a general purpose 
input/output (GPIO) interface (226), a speaker/tweeter (228), 
a key transmitter/indicator (230), a low battery indicator (or 
output signal) (232), a microphone LED (234), a radio (236), 
an Infrared (IR) blaster (238), a Radio Frequency (RF) 
Antenna (240), a QWERTY sliding keyboard (not shown), 
ambient noise cancellation device (not shown), etc. Memory 
on the remote control device (200) (e.g., ROM (206), RAM 
(210), or NVM (218)) may include control codes and/or key 
codes for one or more media devices (e.g., media device A 
(100) or media device B (120)). The memory may include a 
Run-Length-Limited (RLL) waveform table. 
0080. In an embodiment, the low battery indicator (232) 
may correspond to a visual indication (e.g., LED light) on the 
remote control device (200) for a low battery level. In an 
embodiment, the low battery indicator (232) may represent a 
signal output for display on a screen other than on the remote 
control device (200). In an embodiment, the low battery code 
is sent with a standard command. For example, when a chan 
nel selection is made on the remote control device (200), the 
command for the channel selection device is piggy backed 
with a low battery signal for display on a display screen. 
I0081. In an embodiment, a microphone (224) may be 
located anywhere on the remote control device (200) (e.g., 
one or more microphones (224) may be located at the ends of 
a remote control device (200)). If multiple microphones are 
available and turned on, the multiple microphones may be 
used to obtain user input. In an embodiment, one of the 
multiple microphones may be used for noise cancellation/ 
optimization manipulations. A single audio stream may be 
determined from multiple input audio streams by the remote 
control device (200) or by a media device which receives the 
multiple audio streams from the remote control device (200). 
I0082 In an embodiment, the remote control device (200) 
may include a proximity sensor (not shown) to detect pres 
ence of a user within a specified distance of the remote control 
device (200) even before the user presses a button on the 
remote control device (200). For example, the remote control 
device (200) may operate in a low power state until a user is 
detected. Once a user is detected, the remote control device 
(200) may operate in a normal power state or a high power 
state. The remote control device (200) may be configured to 
turn on keypad lights as soon as a user is detected. In an 
embodiment, the proximity sensor may be based on capaci 
tive coupling to detect a user near the remote control device 
(200). 
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0083. In an embodiment, the remote control device (200) 
includes one or more displays (242). The displays may be 
touch screen displays that include functionality to receive 
user input by a user touching the display screen. The display 
(242) may be used as a secondary display of a secondary 
interface device (e.g., the remote control device (200)). Con 
tent on display (242) may be related to content displayed 
another display device (e.g., on a primary user interface). 
Content on the display (242) and content on the primary user 
interface may both be transmitted from a single media device 
or media management device. 

5.0 Command Execution Example Implementation 

0084. The following example, describes one possible 
method of communication between a user interface device 
and other devices within the system. The set of devices and 
the steps performed by the set of devices should not be con 
Strued as limiting in Scope as other variations of the set of 
devices and the steps performed may be implemented with 
other embodiments. 

0085. A command is received from a user interface device 
for operating a target media device. The user interface device 
requests information associated with the command from a 
second media device. The user interface device may request 
information about the command itself. For example, the user 
interface device may request the actual signal, from the sec 
ond media device, corresponding to the command for trans 
mission to the target media device. The user interface device 
may request a portion of the actual signal from the second 
media device. For example, the user interface device may 
request only a device code for the target media device or other 
identification of the target media device to use in a signal 
(e.g., an infrared signal) to send to the target media device. 
I0086. The user interface device may request state infor 
mation about the system maintained by the second media 
device. For example, the second media device may function 
as a management device and maintain current state informa 
tion about the system. Examples of state information include 
the current display information Such as interfaces displayed, 
selections displayed to a user, media content being played, 
media device providing input to the current display, channel 
selected, etc. State information may include current configu 
ration settings such as Volume, brightness, tint, color, user 
preferences, etc. State information may include media device 
information Such recordings stored on media devices, record 
ing schedules, viewing/recording history, etc. 
0087. The second media device may transmit information 
associated with the command to the user interface device. The 
second media device may transmit any of the information 
requested by the user interface device, as described above. 
For example, the second media device may transmit a code of 
the target media device or the actual signal for the user inter 
face device to transmit to the target media device. The second 
media device may transmit any of the information, described 
above, without receiving a specific request for the informa 
tion. For example, the second media device may periodically 
update the user interface device with state information. The 
second media device may provide the information to the user 
interface device in response to detecting a low usage level of 
the user interface device or the second media device. For 
example, a number of processor operations over a period of 
time may be monitored to determine a usage level and there 
after once a threshold level indicative of low usage is 
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detected, the second media device may transmit state infor 
mation updates to the user interface device. 
I0088. The user interface device may determine the signal 
to be sent to the target media device based on the command 
received from the user and/or the information received from 
the second media device. Determining the signal may be as 
simple as receiving all the information including the signal 
from the second media device. Determining the signal may 
include determining an operation code based on the com 
mand received by accessing a locally stored table which maps 
commands received to operation codes. Determining the sig 
nal may include combining the operation code with informa 
tion identifying the target media device received from the 
second media device. Based on the current display and the 
command received (e.g., an up button or a select button), the 
user interface device may determine the signal to be transmit 
ted to the target media device. 
I0089 Another example may involve a user interface 
device communicating directly with a target media device 
without interaction with other devices. Yet another example 
may involve a user interface device communication informa 
tion associated with a command to a second media device 
which then communicates with the target media device to 
perform a function based on the command. 

6.0 Hardware Overview 

0090 According to one embodiment, the techniques 
described herein are implemented by one or more special 
purpose computing devices. The special-purpose computing 
devices may be hard-wired to perform the techniques, or may 
include digital electronic devices such as one or more appli 
cation-specific integrated circuits (ASICs) or field program 
mable gate arrays (FPGAs) that are persistently programmed 
to perform the techniques, or may include one or more gen 
eral purpose hardware processors programmed to perform the 
techniques pursuant to program instructions in firmware, 
memory, other storage, or a combination. Such special-pur 
pose computing devices may also combine custom hard 
wired logic, ASICs, or FPGAs with custom programming to 
accomplish the techniques. The special-purpose computing 
devices may be desktop computer systems, portable com 
puter systems, handheld devices, networking devices or any 
other device that incorporates hard-wired and/or program 
logic to implement the techniques. 
0091 For example, FIG. 4 is a block diagram that illus 
trates a System 400 upon which an embodiment of the inven 
tion may be implemented. System 400 includes a bus 402 or 
other communication mechanism for communicating infor 
mation, and a hardware processor 404 coupled with bus 402 
for processing information. Hardware processor 404 may be, 
for example, a general purpose microprocessor. 
0092 System 400 also includes a main memory 406, such 
as a random access memory (RAM) or other dynamic storage 
device, coupled to bus 402 for storing information and 
instructions to be executed by processor 404. Main memory 
406 also may be used for storing temporary variables or other 
intermediate information during execution of instructions to 
be executed by processor 404. Such instructions, when stored 
in storage media accessible to processor 404, render System 
400 into a special-purpose machine that is customized to 
perform the operations specified in the instructions. 
0093 System 400 further includes a read only memory 
(ROM) 408 or other static storage device coupled to bus 402 
for storing static information and instructions for processor 
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404. A storage device 410. Such as a magnetic disk or optical 
disk, is provided and coupled to bus 402 for storing informa 
tion and instructions. 
0094 System 400 may be coupled via bus 402 to a display 
412, such as a cathode ray tube (CRT), for displaying infor 
mation to a computer user. An input device 414, including 
alphanumeric and other keys, is coupled to bus 402 for com 
municating information and command selections to proces 
sor 404. Another type of user input device is cursor control 
441. Such as a mouse, a trackball, or cursor direction keys for 
communicating direction information and command selec 
tions to processor 404 and for controlling cursor movement 
on display 412. This input device typically has two degrees of 
freedom in two axes, a first axis (e.g., X) and a second axis 
(e.g., y), that allows the device to specify positions in a plane. 
0095 System 400 may implement the techniques 
described herein using customized hard-wired logic, one or 
more ASICs or FPGAs, firmware and/or program logic which 
in combination with the System causes or programs System 
400 to be a special-purpose machine. According to one 
embodiment, the techniques herein are performed by System 
400 in response to processor 404 executing one or more 
sequences of one or more instructions contained in main 
memory 406. Such instructions may be read into main 
memory 406 from another storage medium, Such as storage 
device 410. Execution of the sequences of instructions con 
tained in main memory 406 causes processor 404 to perform 
the process steps described herein. In alternative embodi 
ments, hard-wired circuitry may be used in place of or in 
combination with Software instructions. 
0096. The term “storage media' as used herein refers to 
any media that store data and/or instructions that cause a 
machine to operation in a specific fashion. Such storage 
media may comprise non-volatile media and/or volatile 
media. Non-volatile media includes, for example, optical or 
magnetic disks, such as storage device 410. Volatile media 
includes dynamic memory. Such as main memory 406. Com 
mon forms of storage media include, for example, a floppy 
disk, a flexible disk, hard disk, Solid state drive, magnetic 
tape, or any other magnetic data storage medium, a CD-ROM, 
any other optical data storage medium, any physical medium 
with patterns of holes, a RAM, a PROM, and EPROM, a 
FLASH-EPROM, NVRAM, any other memory chip or car 
tridge. 
0097 Storage media is distinct from but may be used in 
conjunction with transmission media. Transmission media 
participates in transferring information between storage 
media. For example, transmission media includes coaxial 
cables, copper wire and fiber optics, including the wires that 
comprise bus 402. Transmission media can also take the form 
of acoustic or light waves, such as those generated during 
radio-wave and infra-red data communications. 

0098 Various forms of media may be involved in carrying 
one or more sequences of one or more instructions to proces 
sor 404 for execution. For example, the instructions may 
initially be carried on a magnetic disk or Solid State drive of a 
remote computer. The remote computer can load the instruc 
tions into its dynamic memory and send the instructions over 
a telephone line using a modem. A modem local to System 
400 can receive the data on the telephone line and use an 
infra-red transmitter to convert the data to an infra-red signal. 
An infra-red detector can receive the data carried in the infra 
red signal and appropriate circuitry can place the data on bus 
402. Bus 402 carries the data to main memory 406, from 
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which processor 404 retrieves and executes the instructions. 
The instructions received by main memory 406 may option 
ally be stored on storage device 410 either before or after 
execution by processor 404. 
0099 System 400 also includes a communication inter 
face 418 coupled to bus 402. Communication interface 418 
provides a two-way data communication coupling to a net 
work link 420 that is connected to a local network 422. For 
example, communication interface 418 may be an integrated 
services digital network (ISDN) card, cable modem, satellite 
modem, or a modem to provide a data communication con 
nection to a corresponding type of telephone line. As another 
example, communication interface 418 may be a local area 
network (LAN) card to provide a data communication con 
nection to a compatible LAN. Wireless links may also be 
implemented. In any such implementation, communication 
interface 418 sends and receives electrical, electromagnetic 
or optical signals that carry digital data streams representing 
various types of information. 
0100 Network link 420 typically provides data commu 
nication through one or more networks to other data devices. 
For example, network link 420 may provide a connection 
through local network 422 to a host computer 424 or to data 
equipment operated by an Internet Service Provider (ISP) 
424. ISP 424 in turn provides data communication services 
through the worldwide packet data communication network 
now commonly referred to as the “Internet” 428. Local net 
work 422 and Internet 428 both use electrical, electromag 
netic or optical signals that carry digital data streams. The 
signals through the various networks and the signals on net 
work link 420 and through communication interface 418, 
which carry the digital data to and from System 400, are 
example forms of transmission media. 
0101 System 400 can send messages and receive data, 
including program code, through the network(s), network 
link 420 and communication interface 418. In the Internet 
example, a server 430 might transmit a requested code for an 
application program through Internet 428, ISP 424, local 
network 422 and communication interface 418. 
0102 The received code may be executed by processor 
404 as it is received, and/or stored in storage device 410, or 
other non-volatile storage for later execution. 

7.0 Extensions and Alternatives 

0103) In the foregoing specification, embodiments of the 
invention have been described with reference to numerous 
specific details that may vary from implementation to imple 
mentation. Thus, the sole and exclusive indicator of what is 
the invention, and is intended by the applicants to be the 
invention, is the set of claims that issue from this application, 
in the specific form in which Such claims issue, including any 
Subsequent correction. Any definitions expressly set forth 
herein for terms contained in Such claims shall govern the 
meaning of Such terms as used in the claims. Hence, no 
limitation, element, property, feature, advantage or attribute 
that is not expressly recited in a claim should limit the scope 
of such claim in any way. The specification and drawings are, 
accordingly, to be regarded in an illustrative rather than a 
restrictive sense. 

1. A method comprising: 
transmitting multimedia content for display on a first user 

interface device; 
concurrently transmitting related content for display on a 

second user interface device, at least a portion of the 
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multimedia content and at least a portion of the related 
content being similar or identical; 

obtaining user input received at the second user interface 
device; 

performing an operation associated with the multimedia 
content displayed on the first user interface device, 
based on the user input received at the second user inter 
face device; 

wherein the method is performed by at least one device 
comprising a processor. 

2. The method as recited in claim 1, wherein transmitting 
the multimedia content for display on the first user interface 
and concurrently transmitting the related content for display 
on the second user interface is performed by the same device. 

3. The method as recited in claim 1, further comprising 
selecting a spatial portion of a frame in the multimedia con 
tent as a whole frame in the related content. 

4. The method as recited in claim 3, wherein the spatial 
portion of the frame in the multimedia content is selected as 
the whole frame in the related content in response to detecting 
that the spatial portion comprises a menu. 

5. The method as recited in claim 3, wherein the spatial 
portion of the frame in the multimedia content is selected as 
the whole frame in the related content based on the user input. 

6. The method as recited in claim 1, wherein the related 
content comprises the multimedia content with additional 
content overlaid on the multimedia content. 

7. The method as recited in claim 1, wherein the related 
content comprises an alternate version of the multimedia 
content displayed on the first user interface device. 

8. The method as recited in 1, wherein the related content 
comprises advertisements for products or services within the 
multimedia content displayed on the first user interface 
device. 

9. The method as recited in 1, wherein the related content 
comprises information describing one or more image 
attributes within the multimedia content displayed on the first 
user interface device. 

10. A method comprising: 
a media device transmitting multimedia content to a user 

interface for displaying of the multimedia content on the 
user interface; 

the media device transmitting the multimedia content to a 
cellular telephone for displaying of the multimedia con 
tent on the cellular telephone; 

the user interface and the cellular telephone concurrently 
displaying the multimedia content received from the 
media device. 

11. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 1. 
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12. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 2. 

13. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 3. 

14. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 4. 

15. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 5. 

16. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 6. 

17. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 7. 

18. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 8. 

19. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 9. 

20. A computer readable storage medium, comprising a 
sequence of instructions, which when executed perform the 
steps as recited in claim 10. 

21. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 1. 

22. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 2. 

23. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 3. 

24. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 4. 

25. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 5. 

26. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 6. 

27. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 7. 

28. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 8. 

29. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 9. 

30. A system comprising one or more processors and con 
figured to perform the steps as recited in claim 10. 
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