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ABSTRACT

When selecting a television program for recording, a user may configure the delivery of the
selected television program and associated data and interactive applications to different user
equipment devices in a home network, which may have different capabilities. Because the
user equipment devices in the home network may have different capabilities, the user may
wish to deliver different types and amount of content, different amounts of data, and different

versions of interactive applications to the user equipment devices in the home network.
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AN INTERACTIVE MEDIA GUIDANCE SYSTEM HAVING MULTIPLE DEVICES

This application is a divisional of Canadian Patent Application 2952467, which is a divisional

of Canadian Patent Application No. 2,635,571 filed December 7, 2006.

Background of the Invention

[0001] This invention relates to interactive media guidance systems and more particularly to
interactive media guidance systems having multiple devices.

{0002] User equipment devices located in a home network may be able to share content and
program guide settings with other user equipment devices in the home network. For example,
a user equipment device located in a home network may be allowed to play a recorded
television program stored on another user equipment device in the home network. The ability
of user equipment devices in home networks to share content and data is discussed in greater
detail in U.S. Patent Application Publication No. 2005/0251 827 (a continuation of U.S. App.
Serial No. 09/356,161, filed July 16, 1999).

[0003] Within a home network, user equipment devices may have different capabilities.
User equipment devices may be conﬁgured to display different types of content and run
different types of software. In addition, user equipment devices may have different bandwidth
capabilities for receiving data.

[0004] For example, user equipment devices in a home network may or may not be
configured to display high-definition content. In this example, a user equipment device in the
home network that is not configured to display high-definition content may not be able to
view a high-definition recording stored on another user equipment device in the home

network.

CA 3042900 2019-05-10
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[0005] In another example, user equipment devices in a home network may be
compatible with different types of software. In this example, a user equipment
device may not be gble to yun an interactivé application developed for another user
cquipment device, )

{6006] In yet ancther exampie, user equipment devices in a home network may
have different bandwidth capabilities. In this example, 2 user equipment device
with a small bandwidih may not be able to download data that requires a large

amounnt of storage space.

Summary of the Invention

[0067] A user mnay select video programming {e.g., a television program) for
recording using a user equipment device located in a home network. Any of the
user equipment devices may be configured to refrieve the recording of the selected
content. The user may configure the delivery of the recorded content and
associated data and interactive applications to each of the user equipment devices
in the home network.- In addition, an interactive media guidance application may
configure the delivery of the recorded content and associated data and interactive
applications fo suitable user equipment devices that may be added to the home
network in the future (e.g., based on planned equipment upgrades by a service
provider or by predicting user bebavior for uparading and expanding equipment),
[0008] Associated data may include any suitable data, such as, for example,
schedule information, program descriptions, program information {e.g., actors,
direotors, release date, ratings, genre, etc.), related articles, interviews, reviews,
metadata having links to related content, descriptive metadata, and other similar
content or data relating to the recorded content. Associated interactive applications
may inclnde any suitable interactive application, such as, for example, a navigation
application, a commerce application, a voting application, a trivia application, a
wagering application, a user behavior menitoring application, a preference setting
application, an interactive advertising application, and any other suitable
application.

{66691 For example, an episode of “Desperate Housewives™ may be recorded on
a home network that includes a high-definition user equipment device, a standard-

definition user equipment device, and a cellnlar phone. In some embodiments, the
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user may sslect the formats of the content to record. The user may select to record
the high definition, standard definition and H.264 formats of “Desperate
Housewives” on a home network server (e.g., server 902 (FIG. 9)). The user may
select the formats of “I)espérate; Housewives” to deliver to the user equipment
5 devices in the home network.

[60101 In some embodiments, a server or user equipment device associated with
the home network may determine the available fonmats of “Desperate
Housewives” and compare the requirements of the available formats of *“Desperate -
Housewives” and the capabilitics of the user equipment dévice.s in the home

10 netwaork to determine the most suitable formats of “Desperate Housewives™ to
record, A user equipment device in the home network that reqguests 'the recording
of “Desperate Housewives™ may be provided with the format of “Desperate
Housewives” that has been identified as the most suitable format to be displayed
by the user equipment device. For example, a high-definition user equipment

15 device may be provided with the recording of “Desperate Housewives™ in high
definition and a cellular phoile may be provided with the recording of “Desperate
Housewives” in H.264 format. . )
{0811} In some embodiments, the highest-quality format of *“Desperate
Housewives” may be recorded and later transiated into the formats that have been

20 identified as suitable for display by the user equipment devices in the home
network., The recording of “Desperate Housewives” may be translated into
formats that have been identified as suitable to be displayed by the user eguipment
devices in the home network. For example, standard-definition user equipment
devices may be provided with the recording of “Desperate Housewives” translated

25 into standard definition.
[0012] In some embodiments, an aliernate version of “Desperate Housewives”
may be previded to any of the nzer egnipment devices in the home network. The
alternate version may be a condensed version of “Desperate Housewives” or an
extended version of “Desperate Housewives"”. For example, the alternate version

30 of “Desperate Housewives may be stored on a server and provided to one of the
user equipment devices in the home network. In another example, the alternate

version of “Desperate Housewives” may be locally generated.
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[0013] Also, the user may configure the delivery of data associated with

“Desperate Housewives” to the user equipment devices in the home network. For example,
title information and a program summary may be data that is associated with “Desperate
Housewives”. The user may select to deliver both the title information and the program
summary to the standard-definition and high-definition user equipment devices in the home
network. However, the user may only select to deliver the title information to the cellular
phone because of the limited display capabilities of the cellular phone.

[0014] Furthermore, the user may configure the delivery of applications associated with
“Desperate Housewives” to the user equipment devices in the home network. For example, a
shopping application may be an application that is associated with “Desperate Housewives”.
The user may select to deliver the shopping application to the standard-definition and high-
definition user equipment devices. However, the user may opt not to deliver the shopping
application to the cellular phone because of the limited display capabilities of the cellular
phone.

[0015] In some embodiments, the associated applications may be stored in multiple formats
and the most suitable format of the associated applications may be provided to each of the
user equipment devices. For example, if the user selects to deliver one of the associated
applications to the cellular phone, the cellular phone may be provided with a WML version of
the associated application. In some embodiments, the associated applications may be modified
or adapted for display by each of the user equipment devices. For example, if the user selected
to deliver one of the associated applications to the cellular phone, the associated application
may be modified for display by the cellular phone. In another example, the associated
application may be implemented in a platform-independent language and may be adapted to
be displayed by the cellular phone.

[0015a] An aspect of the present disclosure relates to a method for recording high-
definition television programs comprising: allowing a user to select a high-definition
television program for recording from a first device; determining if the selected television
program is available in standard definition; recording the selected television program as a
high-definition version and a standard-definition version of the selected television program,

wherein the standard-definition version is recorded if the selected television program is
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determined to be available in standard definition; allowing a user to request to view the
recorded television program from a second device, wherein the first device and the second
device are connected via a communications path; and receiving the standard-definition version
of the recorded television program at the second device if the second device is not configured
to display high-definition television programs.

[0015Db] An aspect of the present disclosure relates to a system for recording high-
definition television programs comprising: a first device configured to: allow a user to select a
high-definition television program for recording; determine if the selected television program
is available in standard definition; and cause the selected television program to be recorded as
a high-definition version and a standard-definition version of the selected television program,
wherein the standard-definition version is recorded if the selected television program is
determined to be available in standard definition; and a second device that is connected to the
first device via a communications path and is configured to: allow a user to request to view

the recorded television program; and receive the standard-definition version of the recorded

television program if the second device is not configured to display high-definition television
programs.
[0016] Further features of the invention, its nature and various advantages will be

more apparent from the accompanying drawings and the following detailed description of the

preferred embodiments.

Brief Description of the Drawings

[0017] FIG. 11is a diagram of an illustrative interactive television system in accordance with

the present invention.
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[0018] FIG. 2 is a diagram of illustrative user television equipment in accordance
with the present invention.

{0019] TFIG. 3 is a diagram of additional illustrative wser television equipment in
accordance with the present invention.

[0020] PIG. 4is a diagram of an {llustrative remote control in accordance with
the present invention.

{00231 FIG. §is a diagram of illustrative user computef equipment in accordance
with the present invention.”

{00221 TFIG. 6 is a generalized diagram of illustrative user equipment in
accordance with the present invention.

{6023] FIG. 7is a diagram of an {llustrative home network in which a plurality of
user equipment end a server are implemented in a client-server configuration in
accordance with the present invention.

[6024] FIG. 2a shows an illustrative display screen of an interactive media
guidance application for allowing a user to record content and store associated data
and applications on a home network for later delivery to user squipment devices in
the home network in accordance with the present invention.

[0025] FIG. 8b shows an illustrative display screen of an interactive media
guidance application for allowing a user to select formats of a selected program to
record in accordance with the present invention. .

{0026} FIG. 8c shows an illustrative display screen of an interactive media
guidance application for allowing a user to select delivery options for a selected
program and associated data and applications to user equipment devices in a home
network,

{0027} FIGS. 8d-f show an illustrative screen of an interactive media guidance
application for allowing a user to select delivery options of a selected program and
associated data and applications for various user equipment devices in a home
network in accordance with the present invention.

{6028} FIGS. 9a-b show illustrative display screens of an interactive media
guidance application implemented on a cellular phone in a home petwork for

retrieving and displaying recorded content and associated data and applications in

accordance with the present invention.

““cA 3042900 2019-05-10
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[0029] FIGS. 9c-d show illustrative display screens of an interactive media
guidance application implemented on a high-definition user equipment device ina
home network for retrieving and displaying recorded content and associated data
and applications in accordance with the present invention,

[6030} FIGS. 9e-f show illustrative display screeus of an interactive media.
guidance application implemented on a standard-definition user equipment device
in a home network for retrieving and displaying recorded content and associated
data and applications in accordance with the present invention.

[0031] FIG. 10a shows an jllustrative flow diagram for allowing user equipment
devices in a home network having various capabilities to access the most suitable
format of content stored on the home network in accordance with the present
invention.

[6832] FIG. 10b shows an illustrative flow diagram for translating content into
formats suitable to be displayed by user equipment devices in accordance with the
present invention.

[0033] FIG, 10c shows an illustrative system diagram for transiating and
delivering content to user equipment devices in a home network.

{0034} TFIG. 10d shows an illustrative data structure for storing the capabilities of
a user equipment devices in a home network.

[0635] FIG. 10e shows an illustrative flow diagram for distributing video
programming to two user equipment devices based on the viewing preferences for
the user equipment devices.

[0036] FIG. 11a shows an illustrative flow diagram for condensing recorded
content for user equipment devices in accordance with the present invention.
{6037] FIGS. 11b-c show two illustrative approaches for condensing recorded
content in accordance with the present invention.

[0038] FIG. 12a shows an illustrative flow diagram for distributing different
versions of interactive applications to user equipment devices in accordance with
the present invention.

{0039] FIG. 12b shows an illustrative flow diagram for modifying interactive

applications for use by different user equipment devices in accordance wiith the

present invention.
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[0040] FIG. 12c shows an illustrative flow diagram for allowing a user
equipment device to access an adaptive interactive application implemented in a
platform~independent language in accordance with the present invention.

{0041} FIG. 12d shows an illustrative flow diagram for delivering video
programming and associated intéractive applications to user equipment devices in
a home network.

[0042] FIG. 13 shows an illustrative flow diagram for delivering video
programming and associated program data to user equipment devices in a home

network.

[0043] The amount of media available to users in any given media delivery
system can be substantial. Consequently, many users desire a form of media
guidance, an interface that allows users to efficiently navigate media selections and
casily identify media that they may desire. An application that provides such
guidance is referred to herein as an interactive media guidance application or,
sometimes, a guidance application.

[0044] Interactive media guidance applications may take various forms
depending on the media for which they provide guidance. One typiéal type of
media guidance application is an interactive television program guide. Interactive
television program guides are well-known guidance applications that, among other
things, allow users fo navigate among and locate television programming viewing
choices and, in some systems, digital music choices. The television programming
(and music programming) may bs provided via traditional broadcast, cable,
satellite, Internet, or any other means. The programming may be provided on a
subscription basis (sometimes referred 1o as premium programming), as pay-per-
view programs, or on-demand such as in video-on-demand (VOD) systems,
[0045] With the advent of the Internet, mobile computing, and high-speed
wircless networks, users are able to access media on personal computers (PCs) and
devices on which they traditionally could not. Non-television-centric platforms
(i.e., platforms that distribute media with equipment not part of the user’s
broadcast, cable or satellite television-delivery network) allow users to navigate

among and locate desirable video clips, full motion videos (which may include
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television programs), images, music files, and other suitable media. Consequently,
media guidance is also necessary on modern non-television-centric platforms. For
example, media guidance applications may be provided as on-line applicatioxis
(i.e., provided on a web-site), or as stand-alone appliéations or clients on user
5 equipment devices, such as, for example, hand-held computers, personal digital
assistants (PDAS), cellular teiephom;s, or traditionally-passive devices that have
been enhanced with cixcuitry for operating interactive media guidance applications
{e.g., wrist watches, telephone hand sets, appliances, etc.). In some systems, users
* may control equipment remotely via a media guidance application. For example,
10 users may access an online media guide and set recordings or other settings on
their in home equipment. This may be accomplished by the on-line guide
controlling the user's equipment directly or via another media guide that runs on
the user’s équipmant. Remote access ‘of interactive mcdia; guidant:,fa ag;:lioations is
~ discussed in greater detail in U.S. Patent No. 8,006,263, filed October 7 2005,
15 V
{0046}' An illustrative interactive media guidance system 100 in accordancé with
the present invention 1s shown in FIG. 1. System 100 is intended to illustrate a
number of approaches by which media of various types, and goidance for such
media, may be provided to (and accessed by) end-users. The present invention,
20 however, may be applied in systems employing any one or a subset of these
approaches, or in systems employing other approaches for delivering media and
providing media guidance. ;
{0047} The first approach represents a typical teievision«centric system in which
users may access television (and in some systems music) programming. This
25 includes programming sources 102 and distribution facility 104, Media such as
television programming and digital music is provided from programming sources
102 to distribution facility 104, using communications path 106. Communications
path 106 may be a satellite path, a fiber-optic path, a cable path, or any other
suitable wired or wireless communications path or combination of such pathé.
30 [0048] Programming sources 102 may be any snitable sources of television and
music programming, such as television broadcasters (e.g., NBC, ABC, and HBO)

or other television or music production studios. Progranuming sources 102 may
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provide television programming in a variety of formats in high definition and
standard definition, such as, for example, 1080p, 10801, 720p, 480p, 4801, and any
other suitable format.

{0049] Distribution facility 104 may be 2 cable system headend, a satellite
television distribution facility, 2 television broadcaster, or any other suitable
facility for distributing video media {(e.g., television programs, video-on-demand
programs, pay-per-view programs) and audio media (e.g., music programming and
music clips) to the equipment of subscribers of the corresponding cable, satellite,
or IPTV system. In some approaches, distribution facility 104 may also distribute
other media to users, such as video and audio clips, web pages, and inferactive
applications, that may be offered to subscribers of a given cable, satellite, or IPTV
system. There are typically numerous television distribution facilities 104 in
system 100, but only one is shown in FIG. 1 to avoid overcomplicating the
drawing.

{00501 Distribution facility 104 may be connected to various user equipment
devices 108, 116, and 112, Such user equipment devices may be located, for
example, in the homes of users. User equipment devices may include user
television equipment 110, user computer equipment 112, or any other type of user
equipment suitable for accessing media. User equipment 108 may be any type of
user equipment (e.g., user television equipment, user computer equipment, cellular
phones, handheld video players, gaming platforms, mobile video devices, vehicle
entertainment devices, etc.) and, for simplicity, user equipment devices may be
referred to generally as user equipment 108. User equipment devices may be fixed
in Jocation or location free. For example, the user equipment device may be
implemented on a vehicle (e.g., an automobile); which is location free. The user
equipment device may connect to the home network when the vehicle is parked in
the garage or at another location. When the user equipment device is connected to
the home network, the user equipment device may retrieve content and associated
data and applications from the home network.

[0051] User equipment devices 108, 110, and 112 may receive media (such as
television, music, web pages, etc.) and other data from distribution facility 104

over communications paths, such as communications paths 114, 116, and 118,
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respectively. User equipment devices 108, 110, 112 may also transmit signals to
distribution facility 104 over paths 114, 116, and 118, respectively. Paths 114,
116, and 118 may be cables or other wired connections, free-space connections
(e.z., for broadcast or other wireless signals), satellite links, or any other suitable
Yink or combination of links.

[0052] A second approach illustrated in FIG. 1 by which media and media
guidance are provided to end users is a non-telsvision-ceniric approach. In this
approach media such as video (which may include television programming), audio,
images, web pages, or a suitable combination thercof] are provided to equipment of
a plurality of users (e.g., user equipment 108, user television equipment 110, and
user computer equipment 112) by server 130 via communications network 126,
This approach is non-television-centric because media {e.g., television
programining) is provided by and delivered at least partially, and sometimes
exclusively, via equipment that have not traditionally been primarily focused on
the television viewing experience. Nosn-television-centric equipment i$ playing a
larger role in the television viewing experience.

[0053] In some embodiments for this approach, communications network 126 is
the Internet. Server 130 may provide for example, a web site that is accessible to
the user’s equipment and provides an on-line guidance application for the user. In
such approaches, the user’s equipment may be, for example, a PC or a hand-held
device such as a PDA or web-enabled cellular telephone that incorporates a web
browser. In other embodiments, server 130 uses the Internet as a transmission
medium but does not use the Web.- In such approaches, the user’s equipment may
run a client application that enables the user to access media. In still other
approaches, communications network 126 is a private communications network,
such as a cellular phone network, that does not include the Internet.

[0054] In yet other approaches, communications network 126 includes a private
communications network and the Internet. For example, a cellular telephone or
other mobile-device service provider may provide Internet access to its subscribers
via a private communications network, or may provide media such as video clips

or television programs to its subscribers via the Internet and its own network.

CA 3042900 2019-05-10
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{0055] The aforementioned approaches for providing media may, in some
embodiments, be combined. For example, a distribution facility 104 may provide a
television-centric media delivery system, while also providing users’ equipment
(e.g., 108, 1.10 and 112) wi’th access to other non-television-centric delivery
systems provided by server 130. For example, a user’s equipment may include a
web-enabled set-top box or a television enabled PC. Distribution facility 104
may, in addition to television and music programming, provide the user with
Internet access whereby the user may access server 130 via communications
network 126, Distribution facility 104 may communicate with communications
network 126 over any suitable path 134, such as a wired path, a cable path, fiber-
optic path, satellite path, or combination of such paths.

[0056] Media guidance applications may be provided using any appreach
suitable for the type of media and distribution system for which the applications
are used. Media gnidance applications may be, for example, stand-alone
applications implemented on users’ equipment. In other embodiments, media
guidance applications may be client-server applications where only the client
resides on the users’ equipment. In still other embodiments, guidance applications
may be provided as web sites accessed by a browser implemented on the users’
equipment. Whatever the chosen implementation, the guidance application will
require information about the media for which it is providing guidance. For
example, titles or names of media, brief descriptions, or other information may be
necessary to allow users to navigate among and find desired media selections.
[6057] In some television-centric embodiments, for example, the guidance
application may be a stand-alone interactive television program guide that receives
program guide data via a data feed (e.g., a continuous feed, trickle feed, or data in
the vertical blanking interval of a channel). Data sowrce 120 in system 100 may
include a program listings database that is used to provide the user with associated
program data such as schedule information, program descriptions, program
information (e.g., actors, directors, release date, ratings, genre, efc.), related
articles, interviews, reviews, metadafa having links to related content, descriptive.
metadata, and other similar content or data relating to the television programs. In

some embodiments, the data may also include content or video related to television

CA 3042900 2019-05-10
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programs. Data source 120 may also be used to provide advertisements {e.g.,
program guide advertisements and advertisements for other interactive television
applications), real-time data such as sports scores, stock quotes, news data, and
weather data, application data for one or more media guidance applications or
other interactive applications, and any other suitable data for use by system 100.
As another example, data source 120 may provide data indicating the types of
information that may be included in interactive media guidance overlays (e.g., at
the request of the user, absent user modification, etc.).

[0058] Program guide data may be provided to user eguipment, including user
equipment located on home network 113, using any suitable approach. For
example, program schedule data and other data may be provided to the user
equipment on a television chamnel sideband, in the vertical blanking interval of a
television channel, using an in-band digital signal, using an out-of-band digital
signal, or by any other suitable data fransmission technique. Program schedule
data and other data may be provided to user equipment on multiple analog or
digital television channels. Program schedule data and other data may be provided
to the user equipment with any suitable frequency (e.g., continuously, daily, in
response to a request from user equipment, etc. ).

{0059] Insome television-centric embodiments, guidance data from data source
120 may be provided to users’ equipment using a client-server approach. For
example, a gnidance application client residing on the user’s equipment may
initiate sessions with server 140 {o obtain guidance data when needed. In some
embodiments, the guidance application may initiate sessions with server 104 viaa
home network server (e.g., a server located in home network 113 that supports the
user equipment devices located in home network 113).

[0060] There may be multiple data sources (such as data source 120) in system
100, although only one data source is shown in FIG. 1 to avoid overcomplicating
the drawing. For example, a separate data source may be associated with each of a
plurality of television broadcasters and may provide data that is specific to those
broadcasters (e.g., advertisements for future programming of the broadcasters, logo
data for displaying broadcasters’ logos in program guide display screens, etc.).

Data source 120 and any other system components of FIG. 1 may be provided
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using equipment at one or more locations, Systems components are drawn as
single boxes in FIG. 1 to avoid overcomplicating the drawings.

[0061] Data source 120 may provide data to distribution facility 104 over
communications path 122 for distribution to the associated user equipment and
home network 113 (discussed below) over paths 114, 116, 118, and 119 (e.g.,
when data source 120 is located at a main facility). Comumunications path 122 may
be any suitable communications path such as a satellite communications path or
other wireless path, a fiber-optic or other wired communications path, a path that
supports Internet communications, or other suitable path or combination of such
paths.

{0062] In some television-centric and non-television centric approaches, data
source 120 may provide guidance data directly to user equipment 108 over path
124, communications network 126, and path 128 (e.g., when data source 120 is
located at a facility such as one of programming sources 102). In some
embodiments of the present invention, data source 120 may provide guidance data
directly to user equipment located on home network 113 (discussed below) over
path 124, communications network 126, and path 139 (e.g., when data source 120
is located at a facility such as one of programming sources 102). Paths 124, 128,
and 139 may be wired paths such as telephone lines, cable paths, fiber-optic paths,
satellite paths, wireless paths, any other suitable paths or a combination of such
paths. Communications network 126 may be any suitable communications
network, such as the Internet, the public switched telephone network, or a packet-
based network.

{0063] User equipment devices, including user equipment devices located on
home network 113 (discussed below), such as user television equipment and
personal computers, may use the program schedule data and other interactive
media guidance application data to display program listings and other information
{e.g., information on digital music) for the user. An interactive television program
guide application or other suitable interactive media guidance application may be
used to display the information en the user’s display (e.g., in one or more overlays
that are displayed on top of video for a given television channel). Interactive

displays may be generated and displayed for the user using any suitable approach.
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In one suitable approach, distribution facility 104, server 130, or another facility,
may generate application display screens and may transmit the display screens to
user equipment for display. In another suitable approach, user equipment may
store data for use in one or more interactive displays (e.g., program schedule data,
advertisements, logos, etc.), and an interactive media guidance application
implemented at least partially on the user equipment may generate the interactive
displays based on instructions received from distribution facility 104, server 130 or
another facility. In some embodiments of the present invention, user equipment
may store only the data that is used to generate the interactive television displays
{e.g., storing logo data for a particular television broadcaster only if the logo isto
be included in cne or more interactive television displays). In some embodiments
of the present invention, user equipment may store data that is not necessarily used
to generate the interactive television displays (e.g., storing advertisements
associated with a paxticular}television broadcaster that may or may not be
displayed depending on, for example, the outcome of negotiations with the
television broadcaster). Any other suitable approach or combination of approaches
may be used to generate and display iuteractive overlays for the user.

{0064] In stll other embodiments, interactive media guidance applications
{television-centric and non-television centric) may be provided online as, for
example, websites. For example, server 130 may provide an online intéractive
television program guide. As anocther example, user equipment 108 may be a
mobile device, such as a cellular telephone or personal digital assistant (PDDA).
The mobile device may be web-enabled to allow the user to access an on-line
guidance application (which may be modified from its original version to make it
appropriate for a cellular phone). Alternatively, the mobile device may have an
applet that communicates with server 130 to obtain guidance data via the Intemet.
[0065] Server 130 may receive program schedule data and other data from data
source 120 via communications path 124, communications network 126, and
communications path 132 or via another suitable path or combination of paths.
Path 132 may be a satellite path, fiber-optic path, wired path, or any other path or
combination of paths. User equipment 108 may access the on-line interactive

media guidance application and other sources from server 130 via communications
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path 128. User squipment 108 may also access the application and other services
on server 130 via communications path 114, distribution facility 104, and
communications path 134. For example, a cable modem or other suitable
equipment may be used by user equipment 108 to communicate with distribution
facility 104.

[0066] User equipment such as user television equipment 110, user computer
equipment 112, and user equipment located on home network 113 may access the
on-line interactive media guidance application and server 130 using similar
arrangements. User television equipment 110 may access the on-ling interactive
media guidance application and server 130 using communications path 136 or
using path 116, distribution facility 104, and path 134. User compuier equipment
112 may access the on-line interactive media guidance application and server 130
using communications path 138 or using path 118, distribution facility 104, and
path 134. User equipment located on home network 113 may access the on-line
media guidance application and server 130 using communications path 139 or
using path 119, distribution facility 104, and path 134. Paths 136, 138, and 139
may be any suitable paths such as wired paths, cable paths, fiber-optic paths,
wireless paths, satellite paths, or a combination of such paths.

[0067} Insome embodiments, system 100 may support other interactive
applications in addition to the interactive media guidance applications. Such
applications may be implemented using any suitable approach. For example, the
interactive applications may be implemented locally on the user equipment or in a
distributed fashion (e.g., using a client-server architecture in which the user

equipment serves at least partly, and for at least some of the fime, as the client and

a server, such as server 140 at distribution facility 104, server 130, or other suitable

equipment acts as the server). Other distributed architectures may also be used if
desired. Moreover, some or all of the features of the interactive applications of
system 100 (including the media guidance application) may be provided using
operating system software or middleware software. Such operating system
software and middleware may be used instead of or in combination with
application-level software. In yet other approaches, interactive applications may

also be supported by servers or other suitable equipment at one or more service
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providers such as service provider 142. Regardless of the particular arrangement
used, the sofiware that supports these features may be referred to as an application
or applications.

[0068] For example, an interactive application such as a home shopping service
may be supported by a service provider such as service provider 142 that has sales
representatives, order fulfillment facilities, account maintenance facilities, and
other equipment for supporting interactive home shopping features. A home
shopping application that is implemented using the user equipment may be used to
access the service provider to provide such features to the user. The user
equipment may access service provider 142 via distribution facility 104 and
commmunications path 144 or via communications network 126 and
comunications\fzath 146. Communications paths such as paths 144 and 146 may
be any suitable paths such as wired paths, cable paths, fiber-optic paths, satellite
paths, or a combination of such paths.

[0069] Another example of an interactive application is a home banking
application. A home banking service may be supported using personnel at
facilities such as service provider 142. An interactive home banking application
that is implemented using the user equipment may access the home banking
service via distribution facility 104 and communications path 144 or via
communications network 126 and communications path 146.

{0070] If desired, an interactive media guidance application such as a network-
based video recorder or a video-on-demand application may be supported using
server 140, server 130, a home network server, or equipment at service provider
142. Video-on-demand content and video recorded using a network-based video
recorder arrangement may be stored on server 140, server 130, 2 home network
server, or at service provider 142 and may be provided to the user equipment when
requested by nsers. An interactive television program guide, for example, may be
used to support the functions of a personal video recorder (sometimes called a
digital video recorder) that is implemented using user equipment 108. Ilustrative
equipment that may be used to support personal video recorder functions include

specialized personal video recorder devices, integrated receiver decoders (IRDs),
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sei-top boxes with integrated or extemnal hard drives, or personal computers with
video recording capabilities.

{0071] Interactive applications such as media guidance applications (e.g.,
interactive television program gunide applications and video-on-demand
applications), home shopping applications, home banking applications, game
applications, and other applications (e.g., applications related to e-mail and chat or
other communications functions, etc.) may be provided as separate applications
that are accessed through a navigation shell application (i.e., a menu application
with menu options comresponding to the applications). The features of such
applications may be combined. For example, games, video-on-demand services,
home shopping services, network-based video recorder functions, personal video
recorder functions, navigational functions, program guide functions,
commnunications functions, and other suitable fimctions may be provided using one
application or any other suitable number of applications. The one or more
applications may display various overlays on user equipment including, for
example, interactive television information on top of video for a given television
channel.

[6072] Interactive television program guide applications, home banking
applications, home shopping appl%cations, network-based video recorder and
personal video recorder applications, video-on-demand applications, gaming
applications, communications applications, and navigational applications are only
a few itlustrative examples of the types of interactive media guidance and other
applications that may be supported by system 100, Other suitable interactive
applications that may be supported include news services, web browsiug and other
Internet services, and interactive wagering services (e.g., for wagering on horse
races, sporting events, and the like). Interactive television overlays that are
displayed by these applications may also be customized in accordance with the
present invention.

{0073} Users may have multiple types of user equipment by which they access
media and obtain media guidance. For example, some users may have home
networks that are accessed by in-home and mobile devices. As shown in FIG. 1,

home network 113 communicates with distribution facility 104 and server 130 over
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paths 119 and 139 (and, in the case of server 130, communications network 126).
Such home networks 113 may be located, for example, in homes of users or
distributed, for example, among homes of users. Home networks 113 may each
include a plurality of interconnected user equipment devices, such as, for example
user equipment devices 108, 110 and 112. In some embodiments, users may
control in-home devices via a media guidance application implemented on a
remote device. For example, users may access an online media guidance
application on a website via a personal computer at their office, or a mobile device
such as a PDA or web-enabled cellular telephone. The user may set settings (e.g.,
recordings, reminders, or other settings) on the on-line guidance application to
control the user’s in-home equipment. The on-line guide may control the user’s
equipment directly, or by communicating with a media guidance application on the
user’s in-home equipment. For the purposes of illustration and not limitation,
remote devices (e.g., cellular phones and personal computers) that are configured
to access the user equipment devices in 2 home network will be described as a part
of the home network.

[0074] FIGS. 2-6 show illustrative arangements for user equipment. An
illustrative set-top box-based arrangernent for user equipment 110 is shown in FIG.
2. User television equipment 110'may be stand-alone or a part of home network
113 (FIG. 1). Input/output 202 may be connected to communications paths such as
paths 116 and 136 (FIG. 1). Input/output functions may be provided by one or
more wires or comununications paths, but are shown as a single path in FIG. 2 to
avoid overcomplicating the drawing. Television programming, program guide
data, and any other suitable interactive media guidance application data or other
data may be received using input/output 202. Commands and requests and other
data gencrated as a result of user interactions with the interactive media guidance
application may also be transmitted over input/output 202.

[0075] Set-top box 204 may be any suitable analog or digital set-top box (e.g., a
cable set-top box). Set-top box 204 may contain an analog tuner for tuning to a
desired analog television channel (e.g., a channel comprising television
programming, interactive television data, or both). Set-top box 204 may also

contain digital decoding circuitry for receiving digital television channels {e.g.,
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channels comprising television or music programming, interactive television data,
eic.). Set-top box 204 may also contain a high-definition television tuner for
receiving and processing high-definition television channels. Analog, digital, and
high-definition channels may be handled together if desired. Multiple tuners may
be provided (e.g., to handle simultanecus watch and record functions or picture-in-
picture (PIP) fimetions). Box 204 may be an integrated receiver decoder {IRD)
that handles saiellite television. If desired, box 204 may have circuitry for
handling cable, over-the-air broadcast, and satellite content.

[0076] Set-top box 204 may be configured to output media, such as television
programs, in a preferred format, Because television programs may be received in a
variety of formats, set-top box 204 may contain scaler circuitry for upconverting
and downconverting television programs into the preferred output format used by
set-top box 204, For example, set-top box 204 may be configured to output
television programs in 720p. In this example, the scaler circuitry may upconvert
standard-definition television programs having 480 lines of vertical resolution to
720p format and downconvert certain high-definition television programs having
1080 lines of vertical resolution to 720p format.

[0077] Box 204 may include a storage device (e.g., a digital storage device such
as a hard disk drive) for providing recording capabilities. Box 204 may also be
comnected to a recording device 206 such as a videocassette recorder, personal
video recorder, optical disc recorder, or other device or devices with storage
capabilities. In some embodiments, box 204 may be configured to record gither
standard-definition television programs or high-definition television programs. In
some embodiments, box 204 may be configured to record both standard-definition
television programs and high-definition television programs.

[0078] Set-top box 204 contains a processor (e.g., a microcontroller or
microprocessor or the like) that is used to execute software applications. Set-top
box 204 may contain memaory such as random-access memory for nse when
executing applications. Nonvolatile memory may also be used (e.g., to launch a
boot-up routine and other instructions). Hard disk storage in box 204 or in
recording device 206 may be used to back up data and to otherwise support larger

databases and storage requirements than may be supported using random-access
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memory approaches, Hard disk storage in box 204 or in recording device 206 may
also be used to store and back up program gnide settings or saved user preferences.
{0079] Set-top box 204 may have infrared (IR) or other communications circuitry
for communicating with a remote control or wireless keyboard. Set-top box 204
may also have dedicated buttons and a front-panel display. The front-panel display
may, for example, be used to display the current channel to which the set-top box
is tuned.

{008G] Set-top box 204 may also have commumnications circuitry such as a cable
modem, an integrated services digital network (ISDIN) modem, a digital subscriber
line (DSL) modemn, a telephone modem, or a wireless modem for communications
with other equipment. Such communications may involve the Internet or any other
suitable communications networks or paths, If desired, the components of set-top
box 204 may be integrated into other user equipment {e.g., a television or video
recorder).

[0081] Recording device 206 may be used to record videos provided by set-iop
box 204. For example, if set-top box 204 is tuned to a given television channel, the
video signal for that television channel may be passed to recording device 206 for
recording on a videccassetie, compact disc, digital video disk, or internal hard
drive or other storage device. In some embodiments, recording device 206 may be
configured to record either standard-definition television programs or high-
definition television programs. In some embodiments, recording device 206 may
be configured to record both standard-definition television programs and high-
definition television programs. Recording device 206 may have communications
circuitry such as a cable modem, an ISDN modem, a DSL modem, or a telephone
modem for communications with other equipment. Such communications may
involve the Internet or any other suitable communications networks or paths. The
components of recording device 206 may be integrated into other user equipment
{c.g., a television, stereo equiprnent, etc.).

[6082] Recording device 206 may be controlled using a remote control or other
suitable user interface. If desired, video recorder functions such as start, stop,
record and other functions for device 206 may be controlled by set-top box 204.

For example, set-top box 204 may control recording device 206 using infrared
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commands directed toward the remote control inputs of recording device 206 or
sei-top box 204 may control recording device 206 using other wired or wireless
communications paths between box 204 and device 206.

[0083] The output of recording device 206 may be provided to television 208 for
display to the user. In some embodiments, television 208 may be capable of
displaying high-definition programming (i.e., HDTV-capable). If desired, muitiple
recording devices 206 or no recording device 206 may be used. Ifrecording
device 206 is not present or is not being actively used, the video signals from set-
top box 204 may be provided directly to television 208. Any suitable television or
monitor may be used to display the video. For example, if the video is in a high-
definition format, an HDTV-capable television or monitor is required to display
the video. In the equipment of FIG. 2 and the other equipment of system 100 (FIG.
1), the audio associated with various video items is typically distributed with those
video items and is generally played back to the user as the videos are played. In
some embodiments, the audio may be distributed to 2 receiver (not shown), which
processes and outputs the audio via external speakers (not shown).

[0684] Another illustrative arrangement for user television equipment 110 (FIG.
1) is shown in FIG. 3. User television lequipmcm 110 may be stand-alone or a part
of home network 113 (FIG. 1}. In the example of FIG. 3, user television
equipment 110 includes a recording device 302 such as a digital video recorder
(e.g.. a personal video recorder (PVR)) that uses a hard disk or other storage for
recording video. Recording device 302 may alternatively be a digital videodisc
recorder, compact disc recorder, videocassette recorder, or other suitable recording
device. Equipment 110 of FIG. 3 may also include a television 304. In some
embodiments, television 304 may be HDTV-capable. Input/output 306 may be
connected to communications pathé such as paths 116 and 136 (FIG. 1).
Television programming, program schedule data, and other data (e.g.,
advertisement data, data indicating one or more television channels for which the
display of an overlay is to be customized, etc.) may be received using input/output
306. Commands and requests and other data from the user may be transmitted

over input/output 306.



WO 2007/078503 PCT/US2006/046090

10

15

20

30

‘CA 3042900 2019-05-10

~22 .

{0085] Recording device 302 may contain at least one analog tuner for tuning to
a desired analog television channel (e.g., to display video for a given television
channel to a user, to receive program guide data and other data) and multiple other
tuners may also be provided. Recording device 302 may also contain digital
decoding circuitry for receiving digital television programming, music
programming, program guide data, and other data on one or more digital channels.
Recording device 302 may‘aiso contain circuitry for receiving high-definition
television channels. If desired, recording device 302 may contain circuitry for
handling analog, digital, and high-definition channels. Recording device 302 also
contains a processor {e.g., a microcontroller or microprocessor or the like) that is
used to execute software applications. Recording device 302 may contain memory
such as random-access memory for use when executing applications. Nonvolatile
memory may also be used to store a boot-up routine or other instructions. The
hard disk and other storage in recording device 302 may be used to support
databases (e.g., program gmide databases or other interactive ielevision application
databases). The hard disk or other storage in recording device 302 may also be
used to record video such as television programs or video-on-demand content or
other content provided to recording device 302 over input/output 308.

[0086] Recording device 302 may have IR commumunications circuitry or other
suitable communtications circuitry for communicating with a remote conirol.
Recording device 302 may also have dedicated buttons and a front-panel display.
The front-panel display may, for example, be used to display the current channel to
which the recording device is tuned.

{6087] Recording device 302 may also have communications circuitry such as a
cable modem, an ISDN modem, a DSL modem, a telephone modem, or a wireless
modem for communications with other equipment. Such communications may
mvolve the Internet or other suitable communications networks or paths.

[0088] If desired, recording device 302 may include a satellite receiver or other
equipment that has wireless communications circuitry for recetving satellite
signals.

[0089] Recording device 302 of FIG. 3 or recording device 206 of FIG. 2 may

record new video while previously recorded video is being played back on
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television 304 or 208. This allows users to press a pause button during normatl
television viewing. When the pause button is pressed, the current television
program is stored on the hard disk of digital video recorder 302. When the user
presses play, the recorded video may be played back. This arrangement allows the
user to seamlessly pause and resume television viewing. Recording devices 302
and 206 may also be used to allow a user to watch a previously-recorded program
while simultaneously recording a new program.

[0090] The set-top box arrangement of FIG. 2 and the personal video recorder
with a built-in set-top box arrangement of FIG. 3 are merely illustrative. Other
arrangements may be used if desired. For example, user television equipment may
be based on 2 WebTV box, a personal con{puter television (PC/TV), or any other
suitable television equipment arrangement. If desired, the functions of components
such as set-top box 204, recording device 302, a WebTV box, or PC/TV or the like
may be integrated into a television or personal computer or other suitable device.
[0091] An illustrative remote control 400 for operating user television equipment
110 (FIG. 1) or suitable user computer equipment 112 is shown in FIG. 4. Remote
control 400 is only illustrative and any other suitable user input interface may be
used to operate user equipment {e.8., a mouse, trackball, keypad, keyboard, touch
screen, vDice recognition system, etc.). Remote control 400 may have function
keys 402 and other keys 404 such as keypad keys, power on/off keys, pause, stop,
fast-forward and reverse keys. Volume up and down keys 406 may be used for
adjusting the volume of the audio portion of a video. Channel up and down keys
408 may be used to change television channels and to access content on virtual
channels. Cursor keys 410 may be used to navigate on-screen menus. For
example, cursor keys 410 may be used to position an on-screen cursor, indicator,
or highlight (sometimes all generically referred to herein as a highlight or highlight
region) to indicate interest in a particular option or other item on a display screen
that 1s displayed by the interactive television application.

[0092] OK key 412 (sometimes called a select or enter key) may be used to
select on-screen options that the user has highlighted.

[0093] Keys 402 may include RECORD key 414 for initiating recordings.

MENU button 416 may be used to direct an interactive media guidance application

CA 3042900 2019-05-10
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to display 2 menu on the user’s display screen (e.g., on television 208 or 304 or on
a suitable monitor or computer display). INFO button 418 may be used to direct
an interactive media guidance application to display an information display sereen.
For example, when a user presses INFO key 418 while video for a given television
channel is displayed for the user, an interactive television program guide may
display a FLIP/BROWSE overlay including program schedule information for the
current program on the given television channel on top of the video. As another
example, when a particular program listing in an inferactive television program
listings display screen is highlighted, the user pressing INFQO button 418 may cause
an interactive television program guide to provide additional program information
associated with that program listing {e.g., a program description, actor information,
schedule information, etc.).

[0024] 1OCK button 420 may be used to modify access privileges. For example,
a parent may use LOCK button 420 or on-screen options to establish parental
control settings for the interactive media guidance application. The parental
capirol settings may be time-based seitings (e.g., to prevent a child from watching
television during a particuiar time block, such as from 3:00 PM to 5:00 PM). The
parental control settings may 2iso be used to, for example, block programming
based on rating, channel, and prografn title. A locked or blocked program {or other
media) is typically not viewable until the interactive media gimidance application is
provided with a suitable personal identification mumber (PIN). Once this PIN has
been entered, the interactive media guidance application will unlock the user’s
equipment and allow the locked content to be accessed.

[0085]  EXIT button 422 may be used to exit the interactive media guidance
application or to exit a portion of the interactive media guidance application (e.g.,
to cauge an intéractive television program guide to remove a FLIP, BROWSE, or
other interactive television overlay from the display screen). GUIDE button 424
may be used to mvoke an interactive television program guide (e.g., a program
guide menu screen, program listings screen, or other program guide screen).
[0096] The keys shown in FIG. 4 are merely illustrative. Other keys or buttons
may be provided if desired. For example, a music button may be used to access

music with the interactive media guidance application. An edit bution may be used
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to edit stored content (e.g., to remove commercials, remove portions of a video,
ctc.). Alphanumeric buttons may be used to enter alphanumenic characters. A last
or back button may be used to browse backward in the interactive media guidance
application {e.g., 1o return to a previous channel, web page, or other display
screen). Video recorder function buttons such as a play button, pause button, stop
button, rewind button, fast-forward button, and record bution, may be used to
control video recorder functions (local or network-based) in system 100 (FIG. 1).
A help key may be used to invoke help funciions éuch as contexi-sensitive on-
screen help fimctions.

[0097] Tllustrative user computer equipment 112 (FIG. 1) is shown in FIG. 5.
User computer equipment 112 may be stand-alone or a part of home network 113
(F1G. 1). Inthe arrangement of FIG. 5, personal computer unit 502 may be
controlled by the user using keyboard 504 and/or other suitable user input device
such as a trackbalil, mouse, touch pad, touch screen, voice recognition system, or a
remote confrol, such as remote control 400 of FIG. 4. Video content, such as
television programmming or web pages having video elements, and interactive
media guidance application display screens may be displayed on monitor 506.
Television and music programming, media guidance application data (e.g.,
television program guide data), video-on-demand content, video recordings played
back from a network-based video recorder, and other data may be received from
paths 118 and 138 (FIG. 1) using input/output 508. User commands and other
information generated as a resuli of user interactions with the interactive media
guidance application and system 100 (FIG. 1) may also be transmitted over
input/cutput 508.

[0698] Personal computer unit 502 may contain a television or video card, such
as a television tuner card, for decoding analog, digital, and high-definition
television channels and for handling streaming video content. Multiple video cards
(e.g., uner cards) may be provided if desired. An illustrative television funer card
that may be used may contain an analog television tuner for tuning 1o a given
analog channel, digital decoding circuitry for filtering out a desired digital
television or music channel from a packetized digital data stream, and a high-

definition television tuner for tuning to a high-definition channel. Any suitable
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card or comipoenents in computer unit 502 may be used to handle video and other
content delivered via input/output line 508 if desired.

{8099] Personal computer unit 502 may contain one or more processors (€.g.,
microprocessors) that are used to run the interactive media guidance application or
a portion of the interactive media guidance application.

{0108} Personal computer unit 502 may include a hard dnve, a recordable DVD
drive, arecordable CD drive, or other suitable storage device or devices that stores
video, program guide data, and other content. The interactive media guidance
application and personal computer unit 502 may use a storage device or devices 1o,
for example, provide the fimnctions of a personal video recorder.

[0101] User equipment, such as user equipment 108, user television equipment
110, user computer equipment 112, and user equipment located on home network
113 (FIG. 1}, may be used with network equipment such as server 130, server 140,
a home network server, and equipment at service providers such as service
provider 142 of FIG. 1 to provide network-based video recording functions. Video
recording functions may be provided by storing copics of television programs and
other video content on a remote server (e.g., server 130, server 140, or a home
network server) or other network-based equipment, such as equipment at a service
provider such as service provider 142,

[6102] Video recordings may be made in response 10 user commangds that are
entered at user equipment 108 or user equipment located on home network 113
(FIG. 1). In a personal video recorder arrangement, the interactive media guidance
application may be used to record video locally on the user equipment in response
to the user commands. In a network-based video recorder arrangement, the
interactive media guidance application may be used to record video or to make
virtual recordings (described below) on network equipment such as server 130,
server 140, a home network server, or equipment at service provider 142 in
response to the user commands. The user commands may be provided to the
network equipment over the communications paths shown in FIG. 1. The personal
video recorder arrangement and thénetworbbased video recorder arrangement can

support functions such as fast-forward, rewind, pause, play, and record.
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[0103] To avoid unnecessary duplication in a network-based video recorder
environment, system 100 may provide network-based video recording capabilities
by using virtual copies or recordings. 'With this approach, each user may be
provided with a personal area on the network that contains a list of that user’s
recordings, The video content need only be stored once (or a relatively small
number of times) on the network equipment, even though a large number of users
may have that video content listed as one of their recordings in their network-based
video recorder personal area. Personal settings or any other suitable data may be
stored in a user’s personal area on the network,

{0104] The user television equipment and user computer equipment
arrangements described above are merely illustrative. A more generalized
embodiment of illustrative user equipment 108, 110, and 112 (FIG. 1) and nser
equipment located on home network 113 (FIG. 1) is shown in FIG. 6. Control
circuitry 602 is connected to input/output 604. Input/output 604 may be connected
to one or more communications paths such as paths 114, 116, 118, 128, 136, and
138 of FIG. 1. Media {e.g., television programming, music programming, other
video and audic, and web pages) may be received via input/output 604 (e.g., from
programming sources 102, servers or other equipment, such as server 130, service
providers such as service provider 142, distribution facility 104, etc.). Interactive
media guidance application data, such as program schedule information for an
Interactive television program guide, may be received ffom data source 120 via
input/output 604. Input/output 604 may also be used to receive data from data
source 120 for other interactive television applications. The user may use control
circuitry 602 to send and receive commands, requests, and other suitable data using
mput/output 604.

[8105] Conuol circuitry 602 may be based on any suitable processing circuitry
606 such as processing circuitry based on one or more microprocessors,
microcontrollers, digital signal processors, programmable logic devices, etc. In
some embadiments, confrol circuitry 602 executes instructions for an interactive
media guidance application or other interactive application (e.g., web browser)
from memory. Memory {e.g., random-access memory and read-only memory),

hard drives, optical drives, or any other suitable memory or storage devices may be
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provided as storage 608 that is part of control circuitry 602. Tuning circuitry such
as one or more analog tuners, one or more MPEG-2 decoders or other digital video
circuitry, high-definition tuners, or any other suitable tuning or video circuits or
combinations of such circuits may also be included as part of circuitry 602.
Encoding circuitry (e.g., for converting over-the-air, analog, or digital signals to
MPEG signals for storage) may also be provided. The tuning and encoding
circuitry may be used by the user equipment to receive and display, play, or record
a particular television or music channel or other desired audio and video content
(c.g., video-on-demand content or requesied network-based or local video recorder
playback). Television programming and other video and on-screen options and
information may be displayed on display 610. Display 610 may be a monitor, a
television, or any other suitable equipment for displaying visual images. In some
embodiments, display 610 may be HDTV-capable. Speakers 612 may be provided
as part of a television or may be stand-alone units. Digital music and the audio
component of videos displayed on display 610 may be played through speakers
612. In some embodiments, the audio may be distributed to a recciver (not
shown), which processes and outputs the audio via speakers 612.

{0106] A user may controi the control circuitry 602 using user input interface
614. User input interface 614 may be any suitable user interface, such as a mouse,
trackball, keypad, keyboard, touch screen, touch pad, voice recognition interface,
or a remote control.

[0107] FIG. 7 shows an illustrative home network 113. The user equipment
devices located on home network 113 may be able 1o share program daia (such as
program listings and program information), recorded content, program guide
settings, and any other suitable data with other user equipment devices located on
home network 113. Interactive television applications implemented on or
accessible from user equipment devices located on home network 113 may be able
to adjust program guide settings for interactive television applications implemented
on or accessible from other user equipment devices located on home network 113.
[6108] FIG. 7 shows an illustrative home network 113 based on a client-server
architecture. Home network 113 may include server 702 and user equipment 704,

706, and 708. Server 702 may be connected to user equipment 704, 706, and 708
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via communication paths 710. In some embodiments, server 702 may be
embedded within one of the user equipment devices. Communications paths 119
and 139 may connect home network 113 to television distribution facility 104
(FIG. 1) and communications network 126 (FIG. 1), respectively, via server 702.
User equipment 704, 706, and 708 niay each be any of user equipment 108, 110,
and 112 (FIG. 1). User equipment 704, 706, aud 708 and server 702 may be |
placed in various rooms within a home. For example, server 702 may be placed in
a den user equipment 704 may be placed ina chxidren 5 room, user equipment 706
may be placed in a living room, user cquxpment 708 may be placed in a parents’
room. Communication paths 710 may be any suitable communications path for in~
home networks, such as wired paths, cable paths, fiber-optic paths, wireless paths,
or a combination of such paths.

{0109} It should be understood by one skilled in the art that user equipment
devi“ces in home network 113 may be arranged in any suitable confi guration {(e.g., a
peer-to-peer configuration). Additional home network configurations are shown in
U.S. Patent Applicatic;;l Publication No, 2005/0251827 (a continuation of U.S. App. Serial
No. 09/356,161, filed July 16, 1999).

[0110] A user may select a.television program for recording using a user
equipment device located in a home network. Any of the user equipment devices
located in the home network may be configured to retrieve the recording of the
selected content. The user may configure the delivery of the recorded content and
associated data and interactive applications to each of the user equipment devices
in the home network. Associated data may include any suitable data, such as, for
exa&npl_e:, schedule information, program descriptions, program information (e.g.,
actors, directors, release date, ratings, genre, etc.), related articles, interviews,
reviews, metadata having links to related content, descriptive metadata, and other
similar content or data relating to the recorded content that may be provided by
data source 120 (FIG. 1) or any other suitable device in system 100 (FIG. 1).
Associated interactive applications may include any suitable interactive
application, such as, for example, a navigation application, a commerce
application, a voting application, a trivia application, a wagering application, a user

behavior monitoring application, a preference setting application, an interactive
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advertising application, and any other suitable application that may be provided by
any suitable device in system 100 (FIG. 1).

[61131] An example of a navigation application is an application that allows users
to navigate among content and associated data and interactive applications. An
example of a commerce application i3 an application that allows users to purchase
products related to the associated content. An example of a voting application is
an application that allows users to participate in polls conducted in connection with
the associated content. An example of a trivia application is an application that
allows users fo answer trivia questions during playback of the associated content.
An example of a wagering application is an application that allows users to create
and place wagers on events related {o the associated content. An example of a user
behavior monitoring application is an application that tracks user behavior while
the associated content is being played back. An example of a preference setting
application is an application that allows users to select preferences relevant to
associated content. Am example of an interactive advertising application is an
application that displays advertisements and allows users to interact with the
displayed advertisements. ’

[0112] For example, an episode of “Desperate Housewives” may be recorded on
a home network (e.g., home network 113 (FIG. 1)) that inchades a high-definition
user equipment device, a standard-definition vuser equipment device, and a cellular
phone. In some embodiments, the user may select the formats of the content to
record. The user may select 1o record the high definition, standard definition, and
H.264 formats of “Desperate Housewives” on a home network server (e.g., server
702 (FIG. 7)). The user may select the formats of “Desperate Housewives” to
deliver to the user equipment devices in the home network,

{0113] Insomeembodiment, a server or user equipment device in the home
network may determine the available formats of “Desperate Hounsewives” and
compare the requirements of the available formats of “Desperate Housewives” and
the capabilities of the user equipment devices in the home network to determine
the most suitable formats of “Desperate Housewives” to record. A user equipment
device in the home network.that requests the recording of “Desperate Housewives”

may be provided with the format of “Desperate Housewives™ in the most suitable
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format to be displayed on the user equipment device. For example, a high-
definition user equipment device may be provided with the recording of
“Desperate Housewives™ in high definition and a cellular phone may be provided
with the recording of “Desperate Housewives™ in H.264 format.

[0114] In some embodiments, the highest-quality format of “Desperate
Housewives” may be recorded and later translated into the formats suitable for
display by the user equipment devices in the home network. The recording of
“Desperate Housewives™ may be translatedvinto the formats suitable to be
displayed by the user equipment devices in the home network. For example, a
standard-definition user equipment devices may be provided with the recording of
“Desperate Housewives” translated into standard definition.

[6115] In some embodiments, an alternate version of “Desperate Housewives”
may be provided to any of the user equipment devices in the home network. The
alternate version may be a condensed version of *“Desperate Housewives’” or an
extended version of “Desperate Housewives", For example, the alternate version
of “Desperate Housewives’’ may be stored on a server (e.g., server 140 (FIG. 1))
and provided to one of the user equipment devices in the home network. In
another example, the alternate version of “Desperate Housewives” may be locally
generated.,

[0116] Also, the user may configure ﬂthe delivery of data associated with
“Desperate Housewives™ to the user equipment devices in the home network. For
example, title information and 2 program summary may be data that is associated
with “Desperate Housewives”. The user may select to deliver both the title
information and the program summary to the standard-definition and high-
definition user equipment devices in the home network. However, the user may
only select to deliver the title information to the cellular phone because of the
limited display capabilities of the cellular phone.

{0117} Furthermore, the user may configure the delivery of applications
associated with “Desperate Housewives” to the user equipment devices in the
home network. For example, a shopping application may be an application that is
associated with “Desperate Housewives”. The user may select to deliver the

shopping application to the standard-definition and high-definition user equipment
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devices. However, the user may opt not to deliver the shopping application to the
cellular phone because of the limited display capabilities of the cellular phone.
[0118] Insome embodiments, the associated applications may be stored in
muitiple formats and the most suitable format of the associated applications may
be provided to each of the user equipment devices. For example, if the user selects
to deliver one of the associated applications to the cellular phone, the callular
phone may be provided with a WML version of the associated application. In
some embodiments, the associated applications may be modified or adapted for
display by each of the user equipment devices. For sxample, if the user selected to
deliver one of the associated applications to the cellular phone, the associated
application may be modified for display by the cellular phone. In another example,
the associated application may be implemented in a platform-independent language
and may be adapted to be displayed by the cellular phone.

[6119] FIG. 8a shows an illustrative display screen 800 of an interactive media
guidance application for allowing a user to record conient and store associated data
and applications on a home network for later delivery to user equipment devices in
the home network in accordance with the present invention. For example, the
interactive media guidance application may display screen 800 in response to the
user selecting to record content frovm, for example, a program listings screen, In
another example, the interactive media guidance application may display screen
800 in response to the user selecting to record content by selecting a related
promotion or commercial. The promotion or commercial may be displayed in, for
example, a program guide screen. Screen 800 may include program information
area 802, recording options 804, format selection button 806, delivery options
button 808, and set recording button 810.

{0120] It should be understood by one skilled in the art that screen 800 is one
type of screen that may be displayed by the interactive media guidance application
for allowing users to record content. Other screens may be displayed by the
interactive media guidance application without departing from the scope of the
invention. Using interactive media guidance applications to set recordings of
television programs is discussed in greater detail in Ellis U.S. Patent Publication
No. 2003/0149980.

CA 3042900 2019-05-10
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[0121] In somie embodiments, software implemented on 2 server (e.g., server 130
or 140 (FIG. 1) or home network server 702 (FIG. 7)) or user equipment device
may implement a feedback loop for recommending content for users to record.
The sefver or user equipment device may recéive information from user equipment
devices in the home network regarding the manner in which content previously

recornmended by the software was viewed. The software may identify content to

recommend to the user and the manner in which to provide the content to the user

based on the received information. For example, if the user views a recommended
program for a few minutes and then deletes the program, the software may not
recommend similar programs in the future. In another example, if the user views a
recommended program in its entirety, but fast forwards through a large portion of
the program, the software may provide a summary clip of similar content in the
future.

{0122] The software may provide the content to different user equipment devices
in the home nietwork in different manners because users are liicely to view content
on different devices differently. For example, if the user equipment device is a
portable device, the software may provide short clips of the content to the portable -
device because the user has historically viewed content on the portable device for
short periods of time due to the limited battery life of the portable device.

{0123] Program information area 802 may include any of text, graphics, and
video information that relate to the selected program. For example, as shown in
FIG. 8a, program infei'mation arca 802.includes the title, channel, time, and release
year for the selected program. Program information area 802 also includes a
sumrmnary and a representative graphic of the selected program.

(8124] The interactive media guidance application may allow the user o select
any of program recording settings 804 for the selected program. One of program

recording settings 804 may allow the user to select to record the upcoming episode

. of the selected program. Another one of program recording settings 804 may

30
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allow the user to select to record all upcoming episodes of the selected program

(e.g., a series recording). Series recordings are discussed in greater detail in

Knudson et al. U.S. Patent Publication No. 2005/0204388. Another one of program guide *
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settings 804 may allow the user to select to share the recording of the selected
program with the other user equipment devices in the home network. It should be
understood by one skilled in the art that program recording options 804 are merely
illustrative and program recording options 804 may include additional suitable
options without departing from the scope of the present invention.

[0125] Screen 800 may include a format selection button 806. In response to the
user selecting format selection button 806, the interactive media guidance
application may display screen B20 (FIG. 8b) for allowing the user to select
formats of the selected program to record, which will be described in greater detail
below. The interactive media guidance application may allow the user to select
individual formats of the selected program or an option to automatically record the
most suitable formats of the selected program for all of the user equipment devices
inn the home network,

{0126] Screen 800 may include a delivery options bution 808. In response to the
user selecting delivery options button 808, the interactive media guidance
application may display screen 840 (FIG. 8¢) for allowing the user to select options
for delivering the recorded content and associated data and applications to each of
the wser equipment devices in the home network. Screen 840 will be described in
greater detail below.

[0127] Sereen 800 may include a set recording button 810. In response to the
user selecting set recording button 810, the interactive media gujdance application
may set a recording of the selected program in the formats selected by the user. In
some embodiments, the interactive media guidance application may record the
selected formats of the selected program on a server. For example, the interactive
media guidance application may record the selected formats of the sclected
program on network server 140 (FIG. 1). In another example, the interactive
media guidance application may record the selected formats of the selected
program on a home network server (e.g., server 702 (FIG. 7)). In some
embodiments, the inferactive media guidance application may record all of the
selected formats of the selected program on the user equipment device on which
the interactive media guidance application is implemented. In some embodiments,

the interactive media gnidance application may record each selected format of the
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selected content on the user equipment device that is most suitable to display the
format of the selected content. In some embodiments, the interactive media
guidance application may allow the user to specify the server or user equipment
device on which to store each selected format of the selected content.

[0128] The associated data and interactive applications selected for delivery to
user equipment devices in the home network may be retrieved and stored on any
suitable server accessible by the home network or user eguipment device in the
home network {e.g., server 130 (FIG. 1}, server 140 (FIG. 1), server 702 (FIG. 7)).
The associated data and interactive applications may be retrieved at any time from
when the associated data and applications are selected until just before the
associated data and applications are delivered.

[0129] FIG. 8b shows an illustrative display screen 820 of an interactive media

guidance application for allowing a user to select formats of a selected program to

. record in accordance with the present invention. Screen 820 may be accessed by

selecting format selcction button 806 (FIG. 8a).

[0130] The interactive media guidance application may determine the available
formats of the selected program and display an option (e.g., a checkbox)
corresponding 1o each available format of the selected program on screen 820. The
user may wish to select multiple formats to allow user equipment devices having
different capabilities to display the selected program. In some embodiments, the
interactive media guidance application may determine which formats of the
selected program are available by searching program listings. Por example, major
television networks and certain cable channels, such as, for example, ABC, CBS,
NBC, FOX, and HBO may simultaneously broadcast television programs in a
high-definition format (e.g., 720p) and a standard-definition format {(e.g., 480i). In
some embodiments, the interactive media guidance application may access a
website or database to determine which formats of the selected program are
available on a server. The selected program may have been uploaded to a server in
various formats after the selected program has been broadcast {e.g., server 130
(FIG. 1), server 140 (FIG. 1)). For example, the server may store the selected
program in different media {ormats (e.g., MPEG-4 format, Windows Media Video

format, Universal Media Disc format, H.264). In another example, the server may
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store the selected program in a streaming media format encoded at various bit rates
(e.g., 50 Kbps, 100 Kbps, 300 Kbps) to accommaodate user equipment devices
having different bandwidth capabilities.

[0131] As shown in FIG. 8b, the interactive media guidance application has
determined that the selected program “Desperate Housewives” is available in high
definition, standard definition, MPEG-4, and H.264 formats. As a result, the
interactive media guidance application may display checkboxes 822, 824, 826, and
828 in screen 820. The user may sslect any of checkboxes 822, 824, 826, and 828
to instruct the interactive media guidance application to record the formats of the
selected program corresponding to checkboxes 822, 824, 826, and 828. For
example, the user may consider the capabilities of the user eguipment devices in
the home network and select formats of the selected program that are supported by
the user equipment devices.

[0132] The interactive media guidance application may also display checkbox
830 to allow the user to select to record the formats that are the most suitable for
display by all of the user equipment devices in the home network. For example, if
the home network includes a cellular phone and a high-definition capable user
equipment device, the interactive media guidance application may automatically
select to record the selected program in H.264 and high-definition formats. In this
approach, the interactive media guidance application may guarantee that all of the
user equipment déevices in the home network are capable of displaying at least one
format of the selected content without requiring any user interaction. Recording
the most suitable formats of content for display by the user equipment devices in
the home network is described in greater detail below in connection with FIG. 10a.
[8133] Inresponse to the user pressing save button 832, the interactive media
guidance application may exit screen 820 and display screen 800 (FIG. 8a).

[0134] It should be understood by one skilled in the art that the interactive media
guidance application may not allow the user to select the formats of the selected
program to record. Instead the interactive media guidance application may
automatically record the formats of the selected program that are suitable for
display by the user equipment devices in the home network. Alternatively, the

interactive media guidance application may automatically record the highest
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quality format of the selected program, which may be translated at a later time to
the formats of the content that are suitable for djsplay‘by the user equipment
devices in the home network.

[0135] FIG. 8c shows an illustrative display screen 840 of an interactive media
guidance application for allowing a user to select delivery options for a selected
program and associated data and applications to user equipment devices in a home
network. The interactive media guidance application may display screen 840 in
response to the user selecting delivery options button 808 (FIG. 82a). Screen 840
may include delivery options buttons 842, 844, and 846 and return button 848.
[0136] The interactive media guidance application may generate delivery options
buttons 842, 844, and 846 to correspond to the user equipment devices in the home
network. As shown in FIG. 8c, the interactive media guidance application has
generated delivery options button 842 for a cellular phone in the home network,
delivery options button 844 for a living room home theatre in the home network,
and delivery optians bution 846 for a bedroom television system in the home
ustwork. |

{0137] In some embodiments, the interactive media guidance applicalion may
generate delivery options buttons that correspond to user equipment devices that
may be added to the home network in the future. For example, the interactive -
media guidance application may display delivery options for user equipment
devices that the interactive media guidance application predicts will be added to
the home network. In another example, the interactive media guidance application
may display delivery options for user equipment devices that a service provider is
piadning fo introduce as upgrades to existing user equipment devices.

{0138] In some embodiments, the cellular phone may be a user equipment device
in the home network (e.g., user equipment 704 (FIG. 7)). In some embodiments,
the cellular phone may be considered to be a part of the home network because it is
configured to remotely access the home network {e.2., over commnunications
network 126 and communications path 139 (FIG. 1)). Other user equipment
devices that may remotely access the home network using communications
network 126 may also be considered to be part of the home network (e.g., a

personal computer connected to the Internet).
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{01391 Inresponse to the user selecting any of delivery options 842, 844, or 846,
the interactive media guidance application may display a screen that allows the
user fo select options for delivering the selected program and associated data and
applications to the corresponding user equipment device.

{61401 FIGS. 8d-f show an illustrative screen 860 of an interactive media
guidance application for allowing a user to select delivery options of a selected
program and associated data and applications for various user equipment devices in
a home nefwork in accordance with the present invention. The interactive media
guidance application may display screen 860 in response to the user selecting any
of delivery options buttons 842, 844, or 846. Screen 860 may include content
delivery options area 862, data delivery oplions 864, application delivery area 884,
and save buiton 890.

{0141} It should be understood that the delivery options and delivery options
screens are merely illustrative and that any suitable approach fo allowing users to
select delivery options of content and associated data and applications to user
equipment devices in the home network may be used without departing from the
scope of the present invention. For example, screens 840 (F1G. 8c¢) and 860 (FIGS.
8d-f) may be combined into a single screen on which the user may select delivery
options for all of the user equipment devices in the home network, In another
example, delivery options for a user equipment device may be selected
immediately prior to the delivery of content to the user equipment device.

[6142] In some embediments, the interactive media guidance application may
allow the user to configure delivery options for a selected program and associated
data and applications for each of the user equipment devices in the home n’etwork.
As shown in FIGS. 8d-f, the user may set delivery options for “Desperate
Housewives™ for the user equipment devices in the home network. In this
approach, the interactive media guidance application may allow the user to set
different delivery options for other programs that the user may wish to record.
{0143} In some embodiments, the interactive media guidance application may
allow the user to configure delivery options for all content and associated data and
applications for each of the user equipment devices in the home network. In this

approach, the interactive media guidance application may allow the user to set
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delivery options for the user equipment devices in the home network that are
effective for all content delivered to the user equipment devices.

[0144] Content delivery options area 862 may include checkboxes 866, 868, and
872 for allowing the user to select content listing options for the selected program.
The user may select checkbox 866 if the user wishes to automatically deliver the
most suitable format of the selected program to the user equipment device for
which delivery options are being sclected. The interactive media guidance
application may compare the requirements of the formats of the selected program
and the capabilities of the user equipment device for which delivery options are
being sclected to determine the most seitable format of the selected program for
the user equipment device. For example, if the user selects to record a television
program in high-definition and H.264, ihe television program may be delivered in
nigh-definition format to a high-definition user equipment device in the home
network and in H.264 format to a cellular phone in the home network. This
approach is described in greater detail below in counnection with FIG, 10a.

{01451 In some embodiments, the user may not have selected to record the most
suitable format of the selected program for the user equipment device or the most
suitable format of the selected program may not have been available for recording
or storage. The interactive media guidance application may allow the user to select
checkbox 866, even though the selected program has not been recorded in the most
suitable format for the user equipment device for which delivery options are being
selected. For example, the selecied program may be recorded in high-definition
format and one of the user equipment devices in the home network may only be
configured to display standard-definition content. In this approach, when the
selected program is requested by the user equipment device, one of the formats of
the selected program may be translated into a format that is suitable for display by
the user equipment device. The translation of the selected program may be
provided to the user equipment device. - This approach is described in greater detai]
below in connection with FIG, 10b.

{0146] Content delivery options area 862 may include checkbox 868 for allowing
the user to select a format of the selected program to deliver to the user equipment

device for which delivery options are being selected. The interactive media
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guidance application may display format selection drop down menu 870. The
menu items in format selection drop down menu 870 may correspond to the
formats of the selected program that were selected for recording in screen 820
(FIG. 8b). The user may select a format that the user knows is compatible with the
user equipment device for which delivery settings are being selected. As shown in
FIG. 84, if the user equipment device for which delivery options are being selected
is a cellular phone, the user may select to deliver the H.264 format of the selected
program. Other suitable formats of the selected program that are suitable for
display by the cellular phone may include, for example, MPEG-4, Universal Media
Disc (TM) format, Windows Media Video (TM), Quicktime (TM), and any other
suitable media fonmat. As shown in FIG. 8e, if the user equipment device for
which delivery options are being selected is a high-definition user equipment
device, the user may select to deliver the high-definition format of the selected
program. As shown in FIG. 8f, if the user equipment device for which delivery
options are being selected is a standard-definition user equipment device, the user
may select to deliver the standard-definition format of the selected program.
{0147] Content delivery options area 862 may include checkbox 872 for allowing
the user 1o select whether to deliver an altemate version of the selected program to
the user equipment device for which delivery options are being selected. The
interactive media guidance application may display drop down menu 874 to allow
the user to select to deliver an alternate version of the selected program to the user
equipment device for which delivery options are being selected. The user may
select menu items in drop down menu 874 that correspond to different alternate
versions of the selected program. Drop down menu 874 may inclnde listings for
delivering summaries or clips of the selected program in video, audio, and text and
listings for delivering the selected program in audio and text. For example, if the
selected program is a sports program, the user may select to dsliver a highlights
reel to a cellular phone, In another example, if the selected program is a drama, the
user may select to deliver a summary of the drama to a handheld video player. In
another example, the user may select to deliver a segment of the selected program
to a handheld computer {(e.g., the Top 10 List for the Late Show witlh David
Letterman or Weckend Update for Saturday Night Live). In addition, drop down




WO 2007/078503 PCT/US2006/046090

10

15

20

30

-41 -

menu 874 may also include listings for delivering extended versions of the selected
program to include, for example, outtakes, commentary, and other extra material in
addition to the selected program itself. For exarmnple, the user may select to deliver
the selected program to a high-definition user equipment device along with director
commentary.

{6148] In some embodiments, the altemate version of the selected program may
be locally generated by a server or user equipment device associated with the home
network on which the selected program is stored. For example, the selected
program may be split into ;ségments and a subset of the segments may be combined
to create a condensed version of the selected program. In another example, the
selected program may be converted into andio by stripping out the video portion of
the content. In another example, the selected program may be converted into text
by referring to closed-captioning data. Geuerating an alternate version by
condensing content is described in greater detail below in connection with FIG.
11a-c.

[0149] Extended versions of the selected program may also be generated by
appending materia] to the sclected program. For example, additional material may
be joined at any location during the selected program (e.g., at the beginning,
middle, or end of the selected program).

[0150] In some embodiments, the alternate version of the selected program may
be provided by broadcasters or program providers for retrieval on a server. For
example, a producer may produce a video summary of the selected program by
identifying and joining together the most relevant video clips. In another example,
a writer may write a text summary of the selecied program. A website may link to
the video or text summary of the selected program. This type of condensed content
may be more accurate than locally-generated alternate versions because they are
generated by people, instead of by attificial intelligence.

{0151] The service provider may charge users to access alternate versions of the
selected program. For example, a user may record an episode of “Desperate
Housewives™ without incurring any fees. However, if the user selects o retrieve
an alternate version of “Desperate Housewives”, then the service provider may

charge the user a fee depending which alternate version the user selects. The
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service provider may charge different fees for different versions of the selected
program. For example, the service provider may charge more for an extended
version of the selected program than a condensed version of the selected program.
{0152] The selected aliemate version of the selected program may also be
formaited in accordance with the format options in content delivery options area
862. For example, a highlight video clip of the selected program may be retrieved
from a website in MPEG-4 format. If the content delivery options for the selected
program specifies that the content should be delivered in H.264 format, the
highlight video may be reirieved from the website and transcoded to H.264 format.
{0153] Data delivery options area 864 may include checkboxes 876, 878, 880,
and 882. The interactive media guidance application may generate the checkboxes
in data delivery options area 864 by determining which associated content is
available to be provided to user equipment devices in addition to the selected
program.

[0154] In some embodiments, the interactive media guidance application may
search program listings for the selected program to determine if any associated
data is available. For example, a program listings screen for “Desperate
Housewives” may include schedule information, program descriptions, and
program information (e.g., actors, directors, release date, ratings, genre, etc.). The
program listings screen for “Desperate Housewives” may also jnclude links to
additional data associated with “Desperate Housewives”, such as, related articles,
interviews, reviews, and other similar content or data.

[0155] The interactive media guidance application may generate options (e.g.,
checkboxes) that correspond to the data associated with the selected program. As
shown in FIG. 8d-f, the interactive media guidance application has generated
illustrative checkboxes 876, 878, 880, and 882 that correspond to data associated
with “Desperate Housewives™.

[0156] The user may select any one or more of checkboxes 876, 878, 880, or 882
to deliver data corresponding to the selected checkboxes to the user equipment
device for which delivery options are being selected. As shown in FIG. 84, the
user has selected to deliver title infoi'mation for “Desperate Housewives” to the

cellular phone in the home network. As shown in FIGS. Be-f, the user has selected
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to deliver an episode guide, season program listings, related articles, and title
information for “Desperate Housewives” to the high-definition and standard-
definition user equipment devices in the home network.

[0157] Altematively, the user may select checkbox 883 to select to deliver the
most suiiable data to the user equipment device for which delivery options are
being selected. If the user selects checkbox 883, the interactive media guidance
application may determine a selection of the associated data that the user
equipment device is capable of receiving and displaying. For example, if one
particular type of associated data requires a large amount of storage space, the
interactive media guidance application may not select to deliver the associated data
to a user equipment device that bas a limited bandwidth. In another example, if
another particular type of associated data requires a large amount of display area,
the interactive media guidance application may not select to deliver the associated

data to a user equipment device that has a low native resolution or screen size.

- [0158] Accordingly, the interactive media guidance application may select to

deliver all available associated data to the high-definition user equipment devices
because the high-definition user equipment devices has a bandwidth large enough
to receive the associated data and a sufficient resolution to display the associated
data simmltaneously with the selected content. On the other hand, the interactive
media guidance application may select to deliver a limited amount of data (e.g.,
title information) to a cellular phone because of the bandwidth and display
lirnitations of the cellular phomne.

[0159] The data may be displayed by the user equipment devices in any suitable
format. For example, the high-definition user equipment device may display the -
recording of “Desperate Housewives™ and the associated data simultancously in
adjacent panels. In another example, the cellular phone may allow the user to
select 2 menu option for displaying associated data for “Desperate Hlousewives”.
[0160] Application delivery options area 884 may include checkboxes 886 and
888. The interactive media guidance application may generate the checkboxes in
application delivery options area 884 by determining which associated interactive

applications are available to be provided to the user equipment devices in addition
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to the selected p‘rograni Area 884 may also include a version selection drop down
menu 891 and checkbox 889. o

{0161} In soine embodiments, thelinteractive media guidance application rhay
search program listings for the selected program to determine if any associated
interactive applications are available. For example, a program listings screen for
“Desperate Housewives” may ;include linjk;.s to interactive applications associated
with “Despaorate Housewives”. In another example, the interactive media guidance
application may search a database of interactive applications to determine if any of
the interactive applications are associated with the selected program. As shown in
sereen 860, "Desperate Housewives” may be associated with a content navigation
application for allowing the user to view the recorded program and associated data,
a commerce application for allowing the user to view and/or purchase products

featured in the recorded program. A cross-platform interactive commerce

3 application is described in greater detail in U.S. Patent Application Publication ’
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30
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" No. 2007/0156521, filed concurrently herewith (Attorney Docket No. Uv-409).

w

[0162] The interactive media guidance application méy generate options (e.2.,
checkboxes) that correspond to the interactive applications associated with the
selected program. As shown in FIG. 84-f, the interactive media guidance
application has generated illustrative checkboxes 886 and 888 that correspond to
interactive applicgtic}ns associated with “Desperate Housewives”.

0163} In respénsc to the user selecting checkboxes 886 and/or 888, the
interactive media guidance application may cc;nﬁgurc the interactive ap}ﬂications
corresponding to the selected checkboxes to be delivered to the user equipment
device for which delivery options are being selected. }

[0164] In some embodiments, the interactive applications may be available in
multiple versions. The most suitable version of the selected interactive application
may be delivered to the user equipment device for which delivery options are being
selected. Delivering the most suitable version of an interactive application to a
user equipment)dcvics is described below in greater detail in connection with
FIG. 12a. |
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[0165] In some embodiments, the selected interactive application may be
moedified for display by the user equipment device for which delivery options are
being selected. The modified version of the selected interactive application may be
delivered to the user equipment device for which delivery options are being
selected. Modifying an interactive application for execution by a user equipment
device is described in greater detail below in connection with FIG. 12b.

[0166] In some embodiments, the selected interactive application may be
implemented in a platform-independent programming language and may be
configured to adapt its display screens to the user equipment device on which it is
being run. The selected interactive application may be delivered to the user
equipment device for which delivery options are being selected. Implementing
mteractive applications in platform-independent programrming languages is
described below in greater detail in connection with FIG. 12¢.

[0167] In some embodiments, the interactive media guidance application may
only display checkboxes for associated interactive applications that may be run by
the user equipment device for which delivery options are being selected, For
example, if a cellular phone in the home network cannot display an interactive
application, a checkbox for the interactive application may pot be displayed in the
application delivery options for the cellular phone.

{0168] The user may select checkbox 889 to select to deliver the most suitable
versions of the selected interactive applications to the user equipment device for
which settings are being selected. If the user selects checkbox 889, the interactive
media guidance application may determine which versions of the selected
interactive media guidance applications may be run by the user equipment device
for which delivery options are being selected. The interactive media guidance
application may select to deliver one of the versions of the selected interactive
applications that may be run by the user equipment device. For example, the
interactive media guidance application may automatically select to deliver a WML
version of an interactive application to a cellular phone and a HTML version of an
interactive application to a personal computer. The WML and HTML versions of

the interactive application may be made available using any suitable technique
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(e.g., modifying an XML version of the interactive application or storing WML
and HTML versions of the interactive application).

[0169] Insome embodiments, if checkbox 889 is selected, the interactive media
guidance application may override the user’s selections due to the display
limitations of the user equipment device. The interactive media gnidance
application may consider whether the user equipment device may display the
interactive application and the selected program simultaneously. For example, the
interactive media guidance application may not select to deliver any interactive
applications to a cellular phone because the cellular phone cannot display any of
the interactive applications and the selected program simultancously.

[0170] In some embodiments, if checkbox 889 is selected, the interactive media
guidance application may override the user’s selections due to the bandwidth
limitations of the user equipment device. The interactive media guidance
application may also consider whether the user equipment device has sufficient
bandwidth to retrieve the interactive application in addition to the selected
program. For example, the interactiveymedia guidance application may not select
to deliver any interactive applibations to a cellular phone even though the cellular
phone may be able to run some of the interactive applications because the cellular
phone does not bave the sufficient bandwidth to retrieve the interactive application
and the sslected program.

[0171}  Alternatively, the interactive media guidance application may allow the
user to select the versions of interactive applications ;to deliver to the user
equipment device from version selection drop down menu 891. The interactive
media guidance application may determine which versions of the interactive
applications are available and include options to select the available versions in
version selection drop down menu 891, In some embodiments, the interactive
media guidance application may display a separate version selection drop down
menu 891 for each listed interactive application. The interactive media guidance
application may allow the user to select a version of interactive application for
delivery to the user equipment device for which delivery options are being

selected.
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[0172] Inresponse to the user selecting save button 890, the interactive media
guidance application may save the user’s selection of delivery options. The
interactive media guidance application may return to screen 840 (FIG. Be).

[6173] Insome embadiments, the user may configure the interactive media
guidance application to automatically transfer one or more of the selected versions

of content to the corresponding user equipment devices or peripheral devices (e.g,

_ the user does not have 1o request delivery of the content to a user equipment

device). For example, the user may indicate that the selected content (e.g., an
episode of “Desperate Housewives™) should automatically be delivered to a
handheld video player when the handheld video player is conmected to a user
equipment device in the home network (or otherwise enabled to access the episode
of “Desperate Housewives™}. In this example, the handheld video player (or any
other user equipment device) may be implemented in, for example, a vehicle and
selected content may be automatically transferred to the handheld video player
when the vehicle is enters, for example, a garage or another location from which
the handheld video player may communicate with the home network.

[0174] In another example, the user may indicate that selected content (e.g., an
episode of “Desperate Housewives™) should automatically be delivered to the high-
definition user equipment device when the high-definition version of “Desperate
Housewives” becomes available. In this example, the high-definition version of
“Desperate Housewives™” may be available after a recording of the high-definition
version of “Desperate Housewives™ is complete. Alternatively, the high-definition
version of “Desperate Housewives™ may be available after a recording of a
standard-definition version of “Desperate Houscwives” is complete and after the
standard-definition has been translated into high-definition. Altematively, the
high-definition version of “Desperate Housewives” may be available afler the
high-definition version of “Desperate Housewives™ has been uploaded to a server
and is available for retrieval.

[6175] In another example, the user may indicate that selected content (e.g,, the
weather report or sports highlights) should automatically be delivered to a cellular
phone on a predetermined schedule (e.g., every weekday morning). In this

approach, the user may view the selected content away from the home network on
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a regular basis (e.g., on the user’s commute to work) without the hassle of
reconfiguring the {ransfer of the content on a regular basis. .
[0176]  The content selected for automatic transfer may be delivered to the
selected user equipment device or peripheral device in accordance with the
delivery options for the selected user eq\;ipment device or peripheral device (e.g,
content delivery options, data delivery options, applicatibn delivery options). For
example, if content is selected for automatic transfer to two different user
equipmenf devices, thé-format of the content delivered to the user equipment

" devices may differ because the capabilities of the user equipment devices are

different.
[0177] Automatic transfer of content is discussed in greater detail in U.S. Patent
Application Publication No. 2005/0120373, filed September 15, 2004.

[0178] Insome embodi;nents, the content and associated data and applications
may be delivered to a user eqtjxipm‘en‘{ device in a format that is éonsistent with the
way a user has interacted with and consumed similar content, data, and
applications in the past using the user equipment device. In this approach, the
interactive media guidance application may monitor the user’s interaction with
content, data, and applications using the user equipment device and feed back the
monitoring information to the source of the content, data, and applications (e.g.,
home network server 702 (FIG. 7)). The source of the content, data, and
applications may analyze the monitoring information and deliver content, data, and
applications to the user equipment device in the future in accordance with the
m%mitdring information. In this approach, the delivery options selected by the user
in screen 860 (FIGS. 8d~f) may be dynamically modified based on the user's w
behavior, :

(01791 In particular, content may be delivered to the user based on the
capabilities of the user equipment device and the manner in which the user has
consumned content in the past. First, a suitable format of the content may be
selected such that the user equipment device is configured to play back the format
of'the content. Next, the source of the content may consider the user’s previous

viewing pattemns to determine the manner in which to present the content to the
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user. For example, the source may select to deliver a condensed version of the
content if the user has a short gverage viewing time or if the user frequently fast
forwards through the content using the user equipment device. In another
example, an extended version of the content may be displayed to the user if the
user seems interested not only in viewing content, but learning more about the
background of the content, for example, by re-watching certain scenes or by
perusing related articles.

[0180] Associated program data may be delivered to the nser based on the
capabilities of the user equipment device and the manner in which the user has
consumed data in the past. The source of the program data may determine a
selection of interactive applications that may be displayed by the user equipment
device. The source may deliver a subset of that selection of program data based on
the manner in which the user has previously consumed program data using the user
equipment device. For example, the source may deliver 2 minimal amount of
program data if the user has repeatedly minimized data displays or has not
accessed associated program data. In another example, the source may select to
deliver a particular type of program data from the selection of program data if the
user interacts frequently with that type of program data,

[0181] Associated interactive applications may be delivered to the user based on
whether the user equipment device is capable of executing the interactive
applications and the manner in whicli the user has previously consumed interactive
applications. The source of the interactive applications may determine a selection
of interactive applications that may be executed by the user equipment device. The
source may deliver a subset of that selection of interactive applications based on
the manner in which the user previously consumed interactive applications using
the user equipment device, For example, if the user has not accessed associated
interactive applications using the user equipment device, the source may not
deliver any associated interactive applications. In another example, if the user
frequently accesses a certain type of interactive application using the user
equipment device, the source may select that type of interactive application from

the selection of interactive applications to deliver to the user equipment device.
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[0182] This type of feedback loop regarding the usage of content, data, and
applications is particularly useful when a user is consistent in his or her usage of
the content, data and applications. For example, a user equipment device located
in a vehicle may be used primarily to allow chiidren to view content and associated
program data and applications while the parent is driving the children to school.
The source of the content, data, and application may deliver suitable content, data,
and/or applications to the user equipment device prior to the departure of the
vehicle or as the vehicle is departing the garage. If the children historically view
children’s programming for twenty minutes and interact with an associated
interactive game, the source may deliver twenty-minute long segments of
children’s programming that were recorded or are accessible for download from a
database. The segments may also be formatted based on the display capabilities of
the user equipment device, If the children do not usually interact with associated
program data, the source may not deliver any program data associated with the
selected content to the user equipment device. The source may deliver a suitable
format of the interactive game to the user equipment device in a format that may be
executed by the user equipment device, Once the vehicle has disconnected from
the source and the children begin to consume the customized content, program
data, and applications, the user equipment device may track the children’s
interactions with the customized content, program data, and applications. When
the vehicle reconnects with the source (e.g., afier the parent has retumned from
sending the children to school), the uéer equipment device may cominunicate the
manner in which the children consumed the customized content, program data, and
applications to the source to allow the source to refine the manner in which
content, program data, and applications are delivered to the user equipment device
n the future.

[0183] In some embodiments, the source may send a test instances of associated
program data or interactive application to see how the user consumes that data or
application and delermine whether or not to deliver that type of data or interactive
application in the future.

[0184] FIGS. %a-b show illustrative display screens 900 and 910 of an interactive

media guidance application implemented on a cellular phone in a home network
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for retrieving and displaying recorded content and associated data and applications
in accordance with the present invention. The cellular phone may be configured to
communicate directly with user equipment devices in the home network or
indirectly with the user equipment devices in the home network via a
communications network {e.g., communications network 126 (FIG. 1)).

[6185] The interactive media guidance application may display screen 900 in
response to a user selecting to view recorded content. As shown in FIG. 93, scereen
900 may include a listing of recorded content 902. The listing of recorded content
may include content shared among the user equipment devices in the home
network. As shown in FIG. 93, the user has selected g listing for a recording of
“Desperate Housewives”. For the purposes of illustration and not limitation, the
recorded content shared among the user equipment devices in the home network
will be described as being stored on 2 home network server (e.g., server 702

(FI1G. 7).

f0186] Screen 900 may also include retrieve option 904 and back button 906. In
response to the user selecting retrieve option 904, the interactive media guidance
application may retrieve the recorded content and any selected associated data and
applications in accordance with the delivery options selected from screen 860
(FIG. 8d). Inresponse to the user selecting back button 906, the interactive media
guidance application may display the screen from which screen 900 was aceessed,
[0187] Referring to FIG. 9b, the interactive media guidance application may
display screen 910 in response to the user selecting a recorded content listing and
retrieve button 904 from screen 300 (FIG. 9a). As shown in FIG. 9b, screen 210
includes a video 912 and associated data 914 for the content selected by the user in
screen 900 (FIG. %a). In accordance with content delivery options 862 (F1G. 8d)
for the cellular phone, video 912 may be a summary clip of “Desperate
Housewives” in H.264 format. In some embodiments, the summary clip may be
retrieved from a server (e.g., server 130 or server 140 (FIG. 1}). In some
embodiments, the summary clip may be generated by the home network server by
condensing the recording of “Desperate Housewives”, as described below in
connection with FIG. 11a. Ifnecessary, the home network server may transcode

the summary clip of “Desperate Housewives™ into H.264 format.
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[0188] Im accordance with data delivery options 864 (FIG. 124d), daia 914 may be
title information for “Desperate Housewives”. As shown in FIG. 9b, data 914 1s
displayed in a scrolling message in screen 910 above video 912. It should be
wnderstood by one skilled in the art that ifideo 912 and data 914 may be displayed
by the interactive media guidance application implemented on the cellular phone in
any suitable arrangement. In accordance with delivery options area 884 (FIG. 8d),
none of the interactive applications associated with “Desperate Housewives™ are
delivered to or accessible by the cellular phone.

{01891 FIGS. 9c-d show illusirative display screens 920 and 930 of an interactive
media guidance application implemented on a high-definition user equipment
device in a home network for retrieving and displaying recorded content and
associated data and applications in accordance with the present invention.

[0190] The interactive media guidance application may display screen 520 in
response to the user selecting to view recorded content. As shown in FIG. 9¢,
screen 920 may include a listing of recorded content 922. The listing of recorded
contentt may include content shared among the user equipment devices in the home
network. As shown in FIG. 9c¢, the user has selected a listing for a recording of
“Desperate Housewives”. For the purposes of illustration and not limitation, the
recorded content shared among the user equipment devices in the home network
will be described as being stored on a home network server (e.g., server 702

FIG. 7).

{62911 Screen 920 may also include retrieve option 924 and back button 926. In
response to the user selecting retrieve option 924, the interactive media guidance
application may retrieve the recorded content and any selected associated data and
applications in accordance with the delivery options selected from screen 960
(FIG. 8¢). Inresponse to the user selecting back bution 926, the interactive media
guidance application may display the screén from which screen 920 was accessed,
[6192] Referring to FIG. 94, the interactive media guidance application may
display screen 930 in response to the user selecting a recorded content listing and
retrieve button 924 from screen 920 (FIG. 9¢). As shown in FIG. 94, screen 930
includes a video 932 and panels 934 and 936 for selecting and displaying data and

applications associated with “Desperate Housewives”. In accordance with content
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delivery options 862 (FIG. 686) for the high-definition user equipment device, video
932 may be the complete recording of “Despcra:te Housewives” in high-definition
format.

[0193] In accordance with data delivery options 864 and application delivery
options 884 (FIG. 8e), the interactive media guidance application may deliver a
program summary, season program listings, related articles, title information,
shopping and navigation applications associated with “Desperate Housewives” (o
the high-definition user equipment device. The user may select one of the
associated data or applications from panel 934. The selected associated data or
application may be displayed in panel 936. As shown in FIG. 9d, panel 936
includes a shopping application associated with “Desperate Housewives”.
Associated interactive applications may be delivered to the high-definition user
equipment device using any of the approaches described below in connection with
FIGS. 12a-¢. It should be understood by one skilled in the art that the content and
associated data and applications may be displayed by the interactive media
guidance application implemented on the high-definition user equipment device in
any suitable arrangement. In some embodiments, the recording, associated data,
and associated applications may be displayed in separate screens.

[0194] FIGS. Se-f show illustrative display screens 940 and 950 of an interactive
media guidance application implemented on a standard-dcfinition user equipment
device in a home network for retrieving and displaying recorded content and
associated data and applications in accordance with the present invention.

{0195} The interactive media guidance application may display screen 940 in
response to the user selecting to view recorded content. As shown in FIG. 9e,
screen 940 may include a listing of recorded content 542, The listing of recorded
content may include content.shared among the user equipment devices in the home
network. As shown in FIG. %e, the user has selected a listing for a recording of
“Desperate Housewives”. For the purposes of illustration and not limitation, the
recorded content shared among the user equipment devices in the home network
will be described as being stored on a home network server (e.g,, server 702

(FIG. 7).
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[0196] Screen 940 may also include retrieve option 944 and back button 546. In
response to the user selecting retrigve option 944, the interactive media gmidance
application may retrieve the recorded content and any selected associated data and
applications in accordance with the delivery options selected from screen 860
(FIG. 8f). Inresponse to the user selecting back button 946, the interactive media
guidance application may display the screen from which screen 940 was accessed.
[0197] Referring to FIG. 91, the interactive media guidance application may
display screen 950 in response (o the user selecting a recorded content listing and
retrieve bution 944 from screen 940 (FIG. 9e). As shown in FIG. 91, screen 950
includes a video 952 and associated data and applications arca 954 for selecting
and displaying data and applications associated with “Desperate Housewives”. In
accordance with content delivery options 862 (FIG. 8&f) for the standard-definition
user equipment device, video 932 may be the complete recording of “Desperate
Housewives” in standard-definition format. If necessary, the home network server
may translate one of the recorded formats of “Desperate Housewives™ into
standard definition and deliver “Desperate Housewives” to the standard-definition
user equipment device in the translated standard-definition format.

[61598] In accordance with data delivery options 864 and application delivery
options 884 (FIG. 8e), the interactive media guidance application may deliver a
program surunary, season program listings, related articles, title information, and
shopping and navigation applications associated with “Desperate Housewives™ to
the standard-definition user equipment device. As shown in FIG. 91, the user has
selected to display cast information in a scrolling ticker message. The user may
select other associated data and applications by scrolling using the arrows in
associated data and applications area 954. Associated interactive applications may
be delivered io the standard-definition user equipment device using any of the
approaches described below in connection with FIGS. 12a-c. It should be
understood by one skilled in the art that the content and associated data and
applications may be displayed by the interactive media guidance application
implemented on the standard-definition user equipment device in any suitable

arrangement.
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[0199] The user interfaces of the interactive media guidance application as
shown in FIGS. 8 and 9, use cornmonly-used application objects such as buttons,
lists, and checkboxes. It will be understood that these objects are only illustrative,

'and other objects can be used by those skilled in the art without departing from the

scope of the present invention.

[0200] An interactive media guidance application may allow a user to record a
selected television program in formats that are most suitable for display by the user
equipment devices in a home network and configure the interactive media
guidance application system to deliver the most suitable formats of the selected
television program to the user Equipment devices in the home network, For
example, screen 820 (FIG. 8b) includes an option for allowing the user to select to
record and deliver selected television programs in formats that are most suitable
for display by the user equipment devices in a home netwozlc. Screen 860

{FIGS. Bd-f) includes an option for allowing the user to select to deliver the most
suitable format of a selected television program to a user equipment device.
[0201] FIG. 10ashows an il]ustrativé flow diagram 1000 for allowing user
equipment devices in a home network having various capabilities to access the
most suitable format of content stored on the home network in accordance with the
present invention.

[0202] At step 1002, video programming (sometimes referred o as content) may
be selected for recording. Screens 800 (FIG. 8a) and 810 (FIG. 8b) are illustrative
screens of an interactive media guidance application for allowing users to select
content for recording. It should be understood by one skilled in the art that the
interactive media guidance application may display any suitable screen for
allowing the user to select content for recording. In another example, the
interactive media guidance application may select a program for recording based
on the preferences or the previous selections of the user.

[0203] Atstep 1004, the interactive media guidance application may record the
selected content in the formats suitable for display by the user equipment devices
in the home network. For example, screen 820 (FIG. 8b) may allow the user to
select an option to record the formats of the selected content suitable to be .

displayed by the user equipment devices in the home network. The interactive
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media guidance application may compare the requirements of the available formats
of the content with the capabilities of the user equipment devices in the home
network.

[6204] In some embodiments, the interactive media guidance application may
determine which formats of the content are available by searching program
Listings. For example, major television networks and certain cable channels, such
as, for example, ABC, CBS, NBC, FOX, and HBO may simultaneously broadcast
television programs in a high-definition format (e.g., 720p) and a standard-
definition format (e.g., 4801). In some embodiments, the interactive media
guidance application may access a website or database to determine which formats
of the content are available on a server. For example, the server may store the
content in three formats encoded at bit rates of 50 Kbps, 100 Kbps, and 300 Kbps.
In ancther example, the server may store the content in different video formats
{e.g., MIPEG-4, Windows Media Video, H.264, and Universal Media Disc
formats).

{0205] The interactive media guidance application may determine the
requirements of the available formats of the content, which may include, for
example, the media type of the format, the resolution of the format, the storage
space reguired by the format, the bit rate used to encode the format, the
andio/video encoding of the format (e.g., Dolby Digital (TM)), and any other
suitable requirements.

[0206] In some embodiments, if the content has not vet been broadcast, the
interactive media guidance application may determine the requirements of the
available formats of the content by referring to program listings information
corresponding to each of the available formats.

[0207] In some embodiments, if the available formats of the content are stored on
a server, the requirements of the available formats of the content may be encoded
in the file headers for the formats. The interactive media guidance application may
determine the requirements of the available formats of the content by analyzing the
file headers.

[0208] In someembodiments, the server may indicate to the interactive media

guidance application which formats of the content are scheduled for storage on the
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server. For example, the server may store episodes of “Desperate Housewives” the
day after the episodes are broadcast on television.

[0209] The inieractive media gnidance application may also determine the
capabilities of the nser equipment devices in the home network. In some
embodiments, the user equipment devices in the home network may maintain a
record of the capabilities of the user equipment devices in the home network. For
example, whenever a user equipment devices is added to the home network, a user
may update the record to include the capabilities of the added user equipment
device. In another example, the added user equipment device may automatically
modify the record to indicate its capabilities.

[0210] In some embodiments, some or all of the user equipment devices in the
home network may advertise their capabilities to the interactive media gunidance
application. For example, in response to the user selecting content to record, each
of the active user equipment devices in the home network may send their
capabilities to the user equipment device on which the interactive media guidance
application is implemented. The capabilities may be encoded in a digital string, in
which one or more bits may be used to indicate one or more capabilities. For
example, the bandwidth of user equipment devices may be encoded in the five
most significant bits of the string.

{0211} In some embodiments, the interactive media guidance application may
poll the user equipment devices in the home network to determine their
capabilities. For example, the interactive media guidance application may request
that cach user equipment device send an access request to the user equipment
device on which the interactive media guidance application is implemented. The
access request may contain a listing of the capabilities of the user equipment
device.

[0212] The interactive media guidance application may compare the
requirements of the formats of the content with the capabilities of each of the user
equipment devices in the home network. The interactive media guidance
application may record the format of content that is most suitable to be displayed
by each of the user equipment devices. For example, the interactive media

guidance application may record the content in a high-definition format if one of
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the user equipment devices is high-definition capable. In this example, the
interactive media guidance application may also record the content in a standard-
definition format if one of the user equipment devices in the home network cannot
display the content in the high-definition format. In apother example, the
interactive media guidance application may store streaming content encoded at a
bit rate of 300 Kbps if the bandwidth of one of the user equipment devices is 350
Kbps. In another example, the interactive media guidance application may
download content in Universal Media Disc (UMD) format if one of the user
equipment devices is configured to play UMD files. '

[0213] The content may be stored in all of the suitable formats on any server
accessible by the user equipment devices in the home network or on any of the user
equipment devices in the home network. In some embodiments, the interactive
media guidance application may store the suitable formats of the content on a
network server (e.g., server 130 or 140 (FIG. 1)). In some embodiments, the
interactive media guidance application may allow the user to select the server or
user equipment device on which to record cach of the suitable formats of the
selected content. In some embodiments, the interactive media guidance
application may record the suitable formats of the selected content on the user
equipment device on which the interactive media guidance application is
implemented. In some embodiments, the interactive media gnidance application
may identify the servers and the user equipment devices on the home network
capable of recording the suitable formats of the selected content and select one or
more of the identified servers and user equipment devices 1o record the suitable
formats of the content. For example, the interactive media guidance application
may seject a server or user equipment device if it has sufficient resources to record
any of the suitable formats of the selected content.

[0214] In some embodiments, the interactive media guidance application may
record formats of the content on the user equipment devices on which the formats
were intended to be displayed. For example, the interactive media guidance
application may record the high-definition format of content on a high-definition
capable user equipment device and the standard-definition format of the content on

a standard-definition user cquipment device.
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[6215] The interactive media guidance application may create associations
between the user equipment devices and the recorded formats most suitable to be
displayed by the user equipment devices. Because the formats of the content may
be stored on different servers and user equipment devices, assoctating user
equipment devices and formats of the content may facilitate the user equipment
devices in accessing the recorded format that they are most suited to display.
{0216] At step 1006, the interactive media guidance applications implemented on
a user equipment device in the home network may identify a format of the
recorded content that the user equipment device is capable of displaying based on
the capabilities of the user equipment device. The interactive media guidance
application may refer to the association between user equipment devices and
formats of content and provide a link to the format of the listed content that is the
most suitable for the user equipment device on which it is implemented to display.
[0217] The interactive media guidance application may allow the user to select a
listing corresponding to the recorded content and at step 1008, the server or user
equipment device on which the identified format of the recorded content is stored
may receive a request from the user equipment device to play back the recorded
content. For example, screens 900 (FIG. 9a), 920 (FIG. 9¢), and 940 (FIG. 9¢)
allow the user to select content for play back using interactive media guidance
applications implemented on a cellular phone, a high-definition user equipment
device, and a standard-definition user equipment device, respectively.

[0218] Atstep 1009, the server or user equipment device on which the identified
format of the recorded content is stored may deliver the identified format of the
recorded content to the user equipment device. As stated above, the identified
format of the recorded content is the format of the content that is most suitable to
be displayed by the user equipment device. For example, an interactive media
guidance application associated with a standard-definition user equipment device
may access the selected content in a standard-definition format. In ancther
example, an mteractive media guidance application implemented on a user
equipment device having a bandwidth of 5 Mbps may access the selected content

encoded at a bit rate of 4 Mbps. In another example, an interactive media guidance
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application implemented on a user equipment device that is configured to display
MPEG-4 files may receive the content in a MPEG-4 format.

{0218} It should be understood by one skilled in the art that interactive media
guidance applications may also record the content in formats that are suitable for
display by peripheral devices connected to user equipment devices in the home
network without departing from the scope of the present invention. The user
equipment devices may transfer the suitable formats of the content to the
peripheral devices to which they are connected.

[0220] As described above in connection with FIGS. 8d-f, the user may
configure content delivery options for a user equipment device in the home
network to provide the user equipment device with the most suitable format of the
content. However, the most suitable format of the content may not be available or
it may not have been selected for recording.

[0221] FIG. 10b shows an illustrative flow diagram 1010 for translating content
into formats suitable fo be displayed by user equipment devices in accordance with
the present mvention. The process set forth in flow diagram 1010 may be followed
as an alternative to the process set forth in flow diagram 1000. For example, a user
may select to record content that is not available to be recorded in formats suitable
for display by each of the user equipment devices and peripheral devices in the
home network. In another example, a user may not wish to store content in
muitiple formats because it requires an excessive amount of storage space.

[0222] At step 1012, video programming (sometimes referred to as content) may
be selected for recording. Screens B0O (FIG. 8a) and 810 (FIG. 8b) are illustrative
screens of an interactive media guidance application for allowing users to select
content for recording. It should be understood by one skilled in the art that the
interactive media guidance application may display any suitable screen for
allowing the user to select content for recording. In another example, the
interactive media guidance application may select a program for recording based
on the preferences or the previous selections of the user.

[0223] The content may be recorded on any server accessible by the user
equipment devices in the home network or on any user equipment device in the

home network. In some embodiments, the interactive media guidance application
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may record the selected content on the user equipment device on which the
interactive media guidance application is implemented. In some embodiments, the
interactive media guidance application may identify the servers and user
equipment devices capable of recording the selected content. The interactive
media gnidance application may select to record the content on one of the servers
or user equipment devices if the server or user equipment device has sufficient
resources to record thc; content. In some embodiments, the interactive media
guidance application may allow the user to select a server or user equipment device
on which to store the selected content,

[0224] For the purpose of illustration and not limitation, the content will be
described herein as being stored on a network server (e.g., server 130 or 140

(FIG. 1))

[0225] In some embodiments, the interactive media guidance zpplication may
record the content in the highest quality format available. For example, if the user
selects to record a standard-definition television program, the interactive media
guidance application may search the program listings to determine if the selected
television program may be recorded in high definition. In another example, if the
user selects to retrieve a selected television program from a server in H.264 format,
the interactive media guidance application may determine if the selected television
program may be recorded in high-definition or standard-definition.

{0226} Atstep 1014, the network server may receive a request from the user
equipment device on which the interactive media guidance application is
implemented to play back the recorded content. For example, screens 900 (FIG.
9a), 920 (FIG. 9¢), and 940 (FIG. 9e) allow the user to access content using
interactive media guidance applications implemented on a cellular phone, a high-
definition user equipment device, and a standard-definition user equipment device,
respectively.

{0227] At step 1016, the network server on which the recorded content is stored
may identify a format of the recorded content that is suitable for display by the user
equipment device that is requesting access to the content. The network server may
determine the capabilities of the user equipment device that is accessing the

recorded content. As described above, the user equipment devices may advertise
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their capabilities to the network server or the network server may poll the user
equipment devices fo determine their capabilities. The network server may
identify a format of the recorded content that may be displayed by the user
equipment device based on the capabilities of the uger equipment device. For '
example, if the user equipment device is a standard-definition user equipment
device, the format identified by the network server may be a standard-definition
format.

{0228} In some embodiments, the network server may allow a user to identify a
format of the recorded content that may be displayed by the user equipment device.
For example, as shown in FIGS. 8d-f, the interactive media guidance application
may allow the user to specify the formats of the selected program to be delivered to
each of the user equipment devices in the home network.

[0229] At step 1018, the network server may translate the recorded content into
the format identified as suitable for display by the user equipment device. If the
user equipment device is capable of displaying the content in its native format, the
network server may provide the user equipment device with access to the content
without translating the content.

[0230] The network server may contain any suitable combination of circuitry and
software for translating the recorded content into different formats. For example,
the network server may include a scaler for upconverting and downconverting the
content into different resolutions.. In another example, the network server may
have the ability to transcode the content into different audio and video formats. In
another example, the network server may have interlacing and deinterlacing
capabilities for converting content from an interlaced format to a progressive
format (and vice versa). In another example, the network server may be able
decode streaming content and re-encode the streaming content at a higher or lower
bit rate.

{0231] The network server may determine how to translate the content into a
format that may be displayed by the user equipment device. For example, if the
comtent is a recording of a high-definition program and the user equipment device

is standard-definition user equipment, the network server may determine the best
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way to convert the high—deﬁ:ﬁtion program into a format suitable for display by the
standard-definition user equipment.

[0232] In particular, the network server may determine if the user eguipment
device is capable of playing the media format of the content. If not, the network
server may convert the media format of the content into one that may be displayed
by the user equipment device. The network server may determine if the user
equipment device is capable of displaying the reschution of the content. If the user
equipment device has a different native resolution than the resolution of the
content and the user equipment device does not include a suitable scaler for
converting the resolution of the content, the network server may upconvert or
downconvert the resolution of the content into a resolution that may be displayed
by the user equipment device. The network server may determine whether the user
equipment device has sufficient bandwidth to display the content. Ifnot, and if the
content is intended to be étrcamed, the network server may decrease the bit rate at
which the content Is encoded. If not, and if the content 15 intended to be
downloaded and played locally, the network server may reduce the storage space
required by the content (e.g., by compressing the content, decreasing the resolution
of the content, efc.).

{0233] Atstep 10195, the network server may deliver the recorded content in the
identified format to the user equipnent device. The network server may stream or
transfer the translation of the recorded content to the user equipment device.
{0234] It should be understood by one skilled in the art that content stored on a
home network may also be translated into formats suitable for display by
peripheral devices without departing from the scope of the present invention. The
network server may determine the capabilities of the peripheral devices and
transiate the content to formats that may be displayed by the peripheral devices. In
some embodiments, the user equipment devices to which the peripheral devices are
connected may transfer the translated content to the peripheral devices.

[0235] FIG. 10c shows an illustrative system diagram 1020 for translating and
delivering content to user equipment devices in a home network. Diagram 1020
may include a home network server 1022, a cellular phone 1024, high-definition

user equipment device 1026, and standard-definition user equipment device 1028.
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As discussed above, the home network server may franslate recorded content into
formats suitable for display by the user equipment devices in the home network.
{06236] Home network server 1022 may include software and hardware for
transiating recorded content stored on storage unit 1030, such as, for example,
media transcoders, scalers, interlacers, deinterlacers and any other suitable
software and hardware for translating recorded content. For the purposes of
Nustration and not limitation, the recorded content stored on storage unit 1030is a
high-definition recording of “Desperate Housewives” in MPEG-4 format.

[0237] As shown in FIG. 10c, home network server 1022 may process the
recording of “Desperate Housewives” for cellular phone 1024 by transcoding the
recording into H.264 format using converter 1032 and scaling the resolution of the
recording of “Desperate Housewives” into a resolution that is supported by cellular
phone 1024 using scaler 1034,

[0238] Home network server 1022 may deliver the recording of “Desperate
Housewives” from storage unit 1030 to high-definition user equipment device
1026 without performing any translation because high-definition user equipment
device 1026 1s configured to display the recording of “Desperate Housewives”.
[0238] Home network server 1022 may process the recording of “Desperate
Housewives” by deinterlacing the recording using deinterlacer 1036 (e.g., to
convert 720p content to 720i) and scaling the recording to standard definition (e.g.,
4801} using scaler 1028.

{0240] It should be understood by one skilled in the art that the components of
home network server 1022 are merely illustrative and that any components and
approaches may be used fo translate content into formats suitable for display by
user equipment devices in a home network.

[0241] FIG. 10d shows an illustrative data structure 1040 for storing the
capabilities of a user equipment devices in a home network.

[0242] Instances of data structure 1040 may be created for each user equipment
device in the home network. The instances of data structure 1040 may be stored
on a network server (e.g., server 130 or 140-(FIG. 1)), a home network server (e.g.,

server 902 (FIG. 9)}, or on one of the user equipment devices in the home network.
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{0243] Data structure 1040 may include a plurality of fields that correspond to
different types of capabilities for a user equipment device, such as, for example,
native resclution of the user equipment device, application types that may be
executed by the user equipment device, media types that may be received by the
ugser equipment device, the character sets and languages that may be displayed by
the user equipment device, and the bandwidth of the user equipment device.

[0244] As shown in FIG. 10d, data structure 1040 includes field 1042 for storing
the vertical and horizontal resolution of the user equipment device, field 1044 for
storing the media types supported by the user equipment device, field 1046 for
storing the bandwidth of the user equipment device, and field 1048 for storing the
application types supported by the user equipment device.

[0245] The fields for the instances of data structure 1040 may by populated in
response to determining the capabilities of the user equipment devices. For
example, a server may poll user equipment devices for their capabilities. In
another example, the capabilities of the user equipment devices may be included in
the headers of access requests transmitted by the user equipment devices. A server
on which content is stored may refer to the instances of data structure 1040 to
determine the formats in which to deliver content to user equipment devices.
[0246] FIG. 10e shows an illustrative flow diagram 1050 for distributing video
programuming to two user equipment devices based on the viewing preferences for
the user equipment devices.

{0247} At steps 1052 and 1054, viewing preferences may be specified for first
and second devices that may access the video programming through a network.
The first and second devices may be any suitable user equipment devices, such as,
for example, a high-definition user equipment device, computer, cellular phone,
and standard-definition user equipment device.

[0248] The viewing preferences may include selections of display formats in
which to display the video programming. Display formats may include, for
example, formats having different resolutions {e.g., high definition, standard
definition, low resolution, etc.), different media formats (e.g., MPEG, H.264, etc.),

streaming media encoded at different bit rates, and any other suitable display
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formats. The selection of display formats is discussed in greater detail above in
connection with FIGS. 8d-f and 10a-d.

[06249] Viewing preferences may include more than the preferred display format
of the video programming. In some cases, video programming may be available in
alternative versions. For example, an alternative version of the video programming
may be a condensed version (e.g., surmmary, highlights, text, audio, etc.) or an
extended version that includes extra material than the original version (e.g.,
interview, comunentary, outtakes, etc.). Accordingly, specifying the viewing
preferences for either the first or second device may also include specifying that an
alternate version of the video programming should be provided to the device.
Selecting and generating alternate versions of video programming is discussed in
greater detail above in connection with FIGS. 8d-f and below in connection with
FIGS. 1la-c.

[0250] In some embodiments, the viewing preferences may be selected based on
the capabilities of the first and second devices. The server on which the video
programming is stored may determine the capabilities of the first and second
devices to specify the viewing preferences of the first and second devices. This
approach is described in greater detail above in connection with FIGS. 10a-b and
l1a. For example, a high-definition user equipment device may have different
capabilities than a cellular phone. As a result, the server may generate different
viewing preferences for the first and second devices.

{0251} In some embodiments, the viewing preferences may be selected by one or
more users. For example, as shown in FIGS. 8d-£, a user may select viewing
preferences for “Desperate Housewives” for several user equipment devices in a
home network. The users may use interactive media guidance applications to
select the viewing preferences.

[0252] At steps 1056 and 1058, a first version of the video programming may be
delivered to the first device and a second version of the video programming may
be delivered to the second device. The versions of the video programming that are
delivered to the devices are based on the viewing preferences specified for the

devices.
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{0253] In some embodiments, the first and second versions of the video
programming may be recorded and the recordings of the first and second versions
may be delivered to the first and second devices. For example, the first and second
versions of the video programming may be recorded on a network server (e.g.,
server 130 or 140 (FIG. 1)), home network server {e.g., server 702 (FIG. 7)), or
user equipment device. Recording the versions of video programming suitable for
display be user equipment devices is discussed above in greater detail in
compection with FIG. 10a.

[0254] In some embodiments, one of the formats of the video programming may
be recorded and a search may be conducted at a later time for the other format of
the video programming. For example, as described above in connection with FIG.
8b, some of the formats of the video programming may be available after another
one of the formats has been broadcast. In some embodiments, the service provider
may require the user to pay a fee to retrieve or record the formats of the video
programming that are available at a later time.

{0255] In some embodiments; one or both of the versions of the video
programming may be gencrated by a server. In particular, the server or user
equipment device on which the video programming is stored may translate the
video programming into a format that the devices may display based on the
capabilities of the devices. This approach is discussed in greater detail in
commection with FIG. 10b.

(02561 In some embodiments, the first or second version of the video
programming may be an altemnate version of the video programming, such as, a
condensed version or an extended version. In some embodiments, the alternate
version of the video programming may be generated by a server and delivered to
the appropriate device. In some embodiments, the device may retrieve the
alternate version of the video programming from a server. In some embodiments,
a server may retricve the alternate version of the video programming and translate
the alternate version of the video programming into a display format that is
appropriate for the device.

[0257] The first and second versions of the video programming may be delivered

to the first and second devices in response to a user selecting to playback the first
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and second versions of the video programming using, for example, and interactive
media guidance application. In some embodiments, the first and second versions
of the video programming may automatically be delivered to the first and second
user equipment devices based on the viewing preferences. For example, as shown
in screens 210 (FIG. 9b), 930 (FIG. 94d), and 950 (FIG. 9f), arecording of
“Desperate Housewives” may be delivered to user equipment devices in different
versions based on the viewing preferences of the user equipment devices.

[0258] As shown in FIGS. 8d-f, content delivery options may also include an
option to deliver an alternate version of the content (e.g., a condensed or extended
version of the content) to any one or more of the user equipment devices in the
home network. For example, the user may select {o deliver a video summary of a
recording to a cellular phone.

[0259] FIG. 11a shows an illustrative flow diagram 1100 for condensing
recorded content for user equipment devices in accordance with the present
invention. In some embodiments, the user may select to deliver a condensed
version of the content to the user equipment device. In some embodiments, the
interactive media guidance application may determine that a condensed version of
the content should be delivered to the user equipment device based on the
bandwidth of the user equipment device.

[0260] At step 1102, a user equipment device located in a home network may
access content stored on the home network. Content stored on the home network
may include content recorded from any of the user equipment devices in the home
network and may be stored on a network server, home server, or user equipment
device. Such content may include, for example, recorded television programs,
downloaded video-on-demand content, video/audio content decoded from optical
media, video/audio content uploaded from peripheral devices, and any other
suitable content.

{0261] At step 1104, the server or user equipment device on which the content is
stored may determine the bandwidth capabilities of the user equipment device that
is accessing the content. For the purposes of illustration and not limitation, the
content will be discussed herein as being stored on a network server (e.g., server

130 or 140 (FIG. 1)). Ii'the bandwidth capability of the user equipment device is
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not already known (e.g., stored in a data file on the network server), the network
server may test the bandwidth capability of the user equipment device that is
accessing the content. For example, the network server may send a series of test
packets to the user equipment device that is accessing the content. The network
server may measure the amount of time it takes the user equipment device that is
accessing the content to receive the test packets, The network server may then
calculate the bandwidth of the user equipment device that is accessing the content.
It should be understood that other techniques to determine the bandwidth of a user
equipment device may be utilized without departing from the scope of the present
invention.

[0262] At step 1106, the network server may provide a condensed version of the
content to the user equipment device that is accessing the content based on the
determination of the bandwidth capability of the user equipment device. For the
purposes of illustration and not limitation, it will be assumed that the display
capabilities of user equipment devices in a home network are identical.

[0263] Unlike the approach illustrated in FIG. 10b, this approach does not
involve adjusting the resolution, bit rate, or format of the content. Instead, the
content may be condensed (e.g., extracting information from the content, splitting
and joining segments of the content, etc.), which will be discussed in greater detail
below.

[0264] If the bandwidth of the user equipment is large enough to download the
content in a reasonable amount of time, then the network server may provide the
cantent to the user equipment device without condensing the content. If the
bandwidth of the user equipment device is not large enough to download the
content in a reasonable amount of time, the network server may determine the
extent to which the content should be condensed. For example, a cellular phone
may lack the bandwidth to download standard or high-definition content of any
length.

[0265] In some embodiments, the network server may define a size limit for
content to be transferred to the user equipment device based on the bandwidth
capabilities of the user equipment device. Defining the size limit for content to be

transferred to the user equipment device ensures that the user equipment device is
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able to download content in a reasonable amount of time, which promotes network
efficiency. In some embodiments, the size lirnit may vary depending on the
current load for the network server (i.e., the size limit of the content may be
reduced if the network server is experiencing a high load). The network server
may condense the content such that the size of the content is reduced to below the
size Hmit permitied for the user equipment device.

{0266] In some embodiments, the network server may allow the user at the user
equipment to specify the amount of time in which the content should he '
transmitted to the user equipment device. For example, the user may indicate that
they only wish to wait a certain amount of time to download content. The network
server may condense the content such that the user equipment device may receive
the content within the time specified by the user.

[6267] The network server may condense the content using any of several
technigues. One technique involves splifting the content into segments and joining
one or more of the segments to form a condensed version of the content. For
example, if the network server determines that the content should be condensed by
25%, the network server may split the content into segments and select to join a
subset of segments to form a condensed version of the content that is 75% of the
size of the original content.

[0268] The network server may determine the locations at which to split the
content based on extermnal data such as, for example, closed-captioning data,
audience information, embedded metadata, and any other suitable external data.
For example, closed-captioning data may provide the network server with
information regarding the dialog of the program. If there is a portion of the content
with little or no dialog, the network server may split the content before and after
that portion and join the segments before and after the segment that lacks dialog.
In some embodiments, in accordance with the parental control settings of the user
equipment device that is accessing the content and/or in order to condense the
content, the network server may identify and remove segments of the content that
contain foul language, sexual dialog, and any other offensive material.

[026%9] Audience information may indicate the portions of the content that were

interesting to audiences. For example, if the audience levels fall at a certain point
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during the content and rise shortly thereafler, the network server may remove the
portion éf the content that was unpopular with the audience by splitting the content
into segments (e.g., at the locations where the audience levels fell and where the
audience levels rose) and not joining the segment with low audience levels with the
remaining segments. Audience information is discussed in greater detail in U.S.
Patent No. 8,578,403, filed March 30, 2001.

[0270] Metadata may also indicate locations‘of the content where it would be
suitable to split the content into segments. For example, the metadata may have
been transmitted with the content in the vertical blanking interval for the exbress
purpose of indicating locations at which to split the content. The network server
may use any of the techniques described herein to determine the segments of

greatest interest and join those segments together to form a condensed version of

.ihe content. Metadata may also provide information relating to the content such as,

for example, the current score if the content is a sporting event. In this example,
the network server may split the content based on changes in the score (e.g.; join
segments together that each span thirty seconds before and after the change of the
score). Using metadata to carry real-time information is discussed in greater detail
in Knee et al. U.S. Patent No. 6,014,184

[0271] In addition, the network server may also traverse the content to detect
cues that may indicate a location at which to split the content. Cues may include,
for exarnple, commercial breaks, audio cues, scene changes, and any other suilable
cues. Commercial breaks may be detected and spliced out t6 condense the content,
Audio cues may be used to determine interesting portions of the program. For
example, in sporting events, the volume tends to be the greatest when a play of
importance occurs (e.g., the audience cheers or bogs). Another type of audio cue is
the change of background music. Such changes in music typically indicate the end
of a scene or the occurrence of a dramatic event. Scene changes may indicate a
suitable location at which to split the content. The network server may also detect
scene changes, for example, by determining differences in color levels between

frames.
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{0272] In some embodiments, the content may be split into main segments. Each
main segmefit may be condensed and afierwards the condensed main segments
may be rejoined. Any of the approaches discussed herem may be applied to
condense the main scgments of the content.

{02731 In some embodiments, the content may include collateral content, such as,
for example, interviews, behind-the-scenes specials, bonus materials, etc. In order
to condense the content for the user equipment device, the network server may take
off the collateral content. This may be performed in lieu of or in addition to any of
the approaches to condensing the content discussed herein.

[0274] The network server may also provide andio or text versions of the content
to the user equipment device. For example, if the user equipment device does not
have enough bandwidth to receive the content, the network server may separate the
audio portion of the content and provide the user equipment device with the audio
portion of the content. In another example, if the user equipment device does not
have enough bandwidth to receive the content, the network server may create a text
of the content based on closed-captioning data. The audio or text versions of the
content may be further condensed by splitiing and joining segments of the audio or
text versions of the content using any of the approaches described above. For
example, the network server may condense the closed-captioning data for the
content into a summary of the content, which may be provided to a cellular phone.
Alternatively, the network server may first condense the content using any of the
approaches discussed above and convert the condensed version of the content into
audio or text versions.

{6275] 1t should be understood by one skilled in the art that the condensed
version of the content may be formatted using the approaches shown in and
described in connection with FIG. 10b to provide a formatted and condensed
version of the content to the user equipment device. For example, the content may
be condensed further by reducing the bit rate at which the content is encoded or
reducing the resolution of the content. In another example, the network server may
transcode the condensed version of the content into a format that may be played by

the user equipment device.
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[6276] FIGS. 11b-¢ show two illustrative approaches 1110 and 1120 for
condensing recorded content in accordance with the present invention. As shown
in FIG. 11b, recorded content 1112 may be split into several segments. A
condensed version 1114 of the recorded content may be created by joining a suhset
of the segments, As shownin FIG. 1lc, recorded content 1122 may be split into
several segments. Each segment may be condensed using any suitable approach
and a condensed version of the recorded content 1124 may be created by joining
the condensed segments, The locations at which the content is split may be
selected based on any suitable external data (e.g., closed-captioning information,
audience information, metadata) or by detecting any suitable cues {e.g., audio cues,
scene changes, commercial breaks). In some embodiments, condensed versions of
the recorded content may be converted into audio or text versions. The conversion
into text or audio may occur before or afler the content is split into segments.
[0277} As described above in connection with FIGS. 84-f, applications
associated with recorded television programs may also be distributed to user
equipment devices in the home network. Due to different software and display
capabilities, user equipment devices in a home network may not be able to run
certain types of interactive applications. For example, an interactive application
that is run on a personal computer may not be run on a cellular phone.
Furthermore, even if the mteractive application could be run on both the personal
computer and the cellular phone, the interactive application may not be displaved
in a format suitable for the cellular phone. In some cases, even among personal
computers, hardware differences may prevent an interactive application from being
run on different computers. In another example, an interactive application that is
implemented as an HTML webpage may be displayed by a computer, but not a
cellular phone. FIGS. 12a-c show different approaches for distributing interactive
applications to user equipment devices in the home network.

{0278} Interactive applications may be written in any suitable programming
language including standard programming languages (e.g., ANSI C, Pascal, etc.),
object oriented programming languages (e.g., C++, Java, etc.), web-based

programming languages (e.g., hyper-text markup language (HTML), extensible

CA 3042900 2019-05-10"""""" """




WO 2007/678563 PCT/US2006/046090

10

15

20

30

-4 .

markup language (XML), wireless markup language (WML), Javascript, PERL),
and any other snitable programiming languages.

[0279] Interactive applications may be stored on any suitable location ina
network including, for example, a network server (e.g., server 130 or 140

(FIG. 1)), a home server (e.g., sexrver 702 (FIG. 7)), or any user equipment devices
or peripheral devices in users” homes. For the purpose of illustration and not
limitation, interactive applications will be discussed as being stored on network
servers. One skilled in the art should understand that interactive applications may
be stored at any location on a network without departing from the scope of the
present invention.

[0280] For the purposes of illustration and not limitation, interactive applications
will be discussed as being accessed by user equipment devices. One skilled in the
art should understand that interactive applications may also be accessed by
peripheral devices connected to user equipment devices. -The user equipment
devices to which the peripheral devices are connected may provide the peripheral
devices with access to the interactive applications.

[0281] FIG. 12a shows an illustrative flow diagram 1200 for distributing
different versions of interactive applications to user equipment devices in
accordance with the present invention.

[0282] At step 1202, different versions of interactive applications may be stored
on a network. In some embodiments, all available versions of the interactive
applications may be stored on the network. For example, if a software developer
produces five versions of an interactive application that may be run on different
types of user equipment devices, all five versions of the interzictive application may
be stored on the network. In some embodiments, the versions of the interactive
application that are most suitable for operating on the user equipment devices in
the user’s home may be stored on the network. For example, if the user equipment
devices in a user’s home include a personal computer and a set-top box, the
versions of interactive applications suitable for operating on the personal computer
and the set-top box may be stored on the network.

[0283] At step 1204, one of the user equipment devices in the user’s home may

access the version of the interactive application that is best suited to run on the user
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equipment device. For example, the interactive application may be associated with
a television program and the user may have selected to deliver a recording of the
television program to the user equipment device along with the associated
mteractive application.

[0284] The network server on which the interactive application is stored may
identify the most suvitable version of the interactive application for the user

equipm ent device. In some embodiments, a request {o access the interactive
application sent by the user equipment device to the network server may include a
header that identifies the user equipment device and advertises the capabilities of
the user equipment device. For example, the capabilities may include the native
resolution of the user equipment device, application types that may be executed by
the user equipment device, media types that may be received by the user
equipment device, the character sets and languages that may be displayed by the
user equipment device, and the bandwidth of the user equipment device. Tn some
embodiments, the network server may poll the user equipment device to determine
its capabilities.

[0285] The network server may compare the capabilities of the user equipment
device with the requirements of the different versions of the interactive application
to determine which version of the interactive application is mest suitable to be run
by the user equipment device. For example, if the interactive application is
programmed in HTML, the network server may determine if the user equipment
device 15 configured to display HTML. In another example, if the interactive
application produces an output screen having 640 X 480 pixels, the network server
may determine if the user squipment devices has a native resolution of at least 640
X 480.

[0286] In some embodiments, the interactive application may be retrieved and
executed by the user equipment device. In some embodiments, the interactive
application may be executed on the network server and the network server may
transfer an application-specific display screen to the user equipment device.
{0287] FIG. 12b shows an illustrative flow diagram 1210 for modifying
interactive applications for use by different user equipment devices in accordance

with the present invention.
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[0288] Atstep 1212, the network server may allow a user equipment device to
access an interactive application stored on the network server. For example, the
interactive application may be associated with a television program and the user
may have selected to deliver a recording of the television program to the user
equipment device along with the associated interactive application.

[0289] At step 1214, the interactive application may be modified by the network
server for display by the user equipment device. The network server on which the
interactive application is stored may identify and determine the capabilities of the
user equipment device. In some embodiments, the request to access the interactive
application sent by the user ecquipment device to the network server may include a
header that identifies the user equipment device and advertises the capabilities of
the user equipment device. For example, the capabilities may include the native
resolution of the user equipment device, application types that may be exscuted by
the user equipment device, media types that may be received by the user
equipment device, the character sets and languages that may be displayed by the
user equipment device, and the bandwidth of the user equipment device. In some
embodiments, the network server may poll the user equipment device to determine
its capabilities.

[0290] If the user equipment device has the capability to display and operate the
mteractive application without any modifications, the network server may transmit
the interactive application in an unaltered state to the user equipment device.
However, if the user equipment device is limited in its ability to display or execute
the interactive application, the network server may modify the interactive
application to allow the user equipment device to display and execute the
mteractive application.

[0291] In some embodiments, the interactive application may be written in a
markup language, such as, for example, XML. The markup language may define
the substance of the interactive application. The formatting aspects of the
interactive application may be defined in one or more style sheets. The network
server may apply a selected style sheet to the interactive application to transform
the interactive application to a format suitable for display on the user equipment

device.
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[0292] The style sheet may be selected based on a comparison of the capabilities
of the user equipment device and the requirements of the style sheet. For example,
if the user equipment device is only confipured to display the interactive
application in a wireless markup language (WML) format, the network server may
select a style sheet for converting the interactive application into WML. If the user
equipment device is a set-top box, the network server may select a style sheet for
converting the interactive application into a format that the set-top box is able to
display. If the user equipment device is a personal computer, the network server
may select a style sheet for converting the interactive application into an HTML
format. If the user equipment device is only configured to display Chinese
characters, the style sheet may cause the interactive application to be displayed in
Chinese. In some embodiments, the network server may provide the suitable style
sheet to the user equipment device, which performs the transformation of the
interactive application into a suitable format.

[0293] In some embodiments, the network server may generate custom style
sheets based on the capabilities of the user equipment device. In some
embodiments, the network server may create hybrid style sheets by combining
existing style sheets. If two existing style sheets contain conflicting tags, the
network server may allow one style sheet to override tags from other style sheets.
For example, if the user equipment device is not well suited to display any of the
formats defined by the style sheets, the network server may generate and/or modify
existing style sheefs to suit the user equipment device.

{0254] In some embodiments, the network server may process video, graphics,
and audio to create reduced-size versions of the video, graphics, and audio. The
network server may cause, for example, a WML transformation style sheet to
display the reduced-size versions of the graphics and audio in the WML-version of
the interactive application.

[0295] In some embodiments, the interactive application may be written in an
object-oriented language (e.g., C++). The network server may store a plurality of
objects, each of which is configured to optimize the display of the interactive
application for a user squipment device. For example, the object corresponding to

a handheld video player may include subroutines for displaying the interactive
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application in a format that is suitable for the handheld video player. The network
server may modify the source code for the interactive application to call the object
corresponding to the user equipment device that is accessing the interactive
application. The network server may recompile the modified interactive
application,

[0296] In some embodiments, the interactive application may be writtenin a
non-objcct-oriented language (e.g., ANSI C). The interactive application may
contain a plurality of methods, each of which is configured to optimize the display
of the interactive application for one of the user equipment devices. The network
server may modify the interactive application to call the method corresponding to
the user equipment device. The network server may recompile the modified
intersctive application.

[0297] At step 1216, the network server may provide the modified interactive
application to the user equipment device. For example, the modified interactive
application may be associated with a television program and the user may have
sclected to deliver a recording of the television program to the user equipment
device along with the modified interactive application.

[6298] FIG. 12c shows an illustrative flow diagram 1220 for allowing a user
equipment device o access an adaptive interactive application implemented in a
platform-independent language in accordance with the present invention.

[0299] At step 1222, an adaptive interactive application implemented in a
platform-independent programming language may be stored on a network. The
interactive application may be implemented in any suitable platform-independent
language, such as, for example, Java. In this approach, the interactive application
may be run on any user equipment device, as long as the user equipment device
includes an interpreter that converts the platform-independent language to machine
nstructions for the user equipment device.

[0300] At step 1224, one of the user equipment devices in the network may
access the interactive application. For example, the interactive application may be
associated with a television program and the user may have selected to deliver a
recording of the television program to the user equipment device along with the

associated interactive application.
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[03611 The interactive application may be programmed to identify the user
equipment device on which it is being run and to determine the capabilities of the
user equipment device. In some embodiments, the interactive application may
analyze the system configuration of the user equipiment device. In some
embodiments, the interactive application may cause the user equipment device to
send a request {o a server (e.g., an HTTP request) and capture the header
information that identifies the user equipment device and its capabilities.
Capabifities of the user equiiumcnt device may include, for example the native
resolution of the user equipment device, application types that may be executed by
the user equipment device, media types that may be received by the user
equipment device, the character sets and languages that may be displayed by the
user equipment device, and the bandwidth of the user equipment device.

[0302] The interactive application may adjust its display format to best suit the
capabilities of the user squipment device. The interactive application may execute
subroutines configured to optimize the display of the interactive application based
on the capabilitics of the user equipment device. In sotme embodiments, the
mteractive application may select one of several modes in which o operate. The
modes may have different requirements and the interaciive application may select
the mode that best suits the capabilities of the user equipment device. For
example, the interactive application may be run in a first mode offering a high-
resolution, high-bandwidth format or 2 second mode offering a low-resolution,
low-bandwidth format. In this example, the interactive application may be run in
the first mode on a high-definition user equipment device and in the second mode
on a cellular phone.

{0303] FIG. 12d shows an illustrative flow diagram 1230 for delivering video
prograrmuming and associated interactive applications to user equipment devices in
a home network.

{0304] At step 1232, a user may access video programming using an interactive
media guidance application implemented on a user equipment device in the homs
network. Access to the video programming may be provided by 4 server or user
equipment device on which the video programming is stored. In some

smbodiments, the video programming may be provided as a result of the user
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having selected to record the video programming. For example, as shown in FIG.
8a, the user may select to record #n episode of “Desperate Housewives” on a server
for retrieval at a later ime. In some embodimeﬁts, a service provider may provide
access to the video programming. For example, a service provider may allow the
user to view an episode of “Desperate Housewives” stored on an on-demand
server.

f0305] The video programming may have one or more associated interactive
applications. For example, the associated interactive applications may include a
content navigation application and a commerce application (e.g., a shopping
application) relating to the recorded content. The associated interactive
applications may be stored on any suitable network server (e.g., server 130 or 140
(FIG. 1)) or home server (e.g., server 702 (FIG. 7).

[0306] At step 1234, the server or user equipment device on which the video
programming is stored may receive a request from a user equipment device in the
home network to play the video programming, For example, as shown in FIGS.
9a, 9c¢, and 9e, the user may use an interactive media guidance application to
request access to the video programming.

[0307] Atstep 1236, a version of the interactive application that is appropriate
for the user equipment device may be identified. In some embodiments, the server
or user equipment device on which the video programming is stored may identify
the appropriate version of the associated interactive application. In some
embodiments, the server or user equipment device on which the associated
interactive application is stored may identify the appropriate version of the
interactive application. In some embodiments, the interactive media guidance
application from which the user requests the video programming may identify the
appropriate version of the associated interactive application. For the purposes of
illustration and not limitation, it will be assumed that the server or user equipment
devices on which the video programming is stored will identify the appropriate
version of the associated interactive application for the user equipment device.
[0308] In some embodiments, if the interactive application is stored on a server
in multiple versions (as described above in connection with FIG. 12a), the server or

user equipment device on which the video programming is stored may jdentify one
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of the versions of the interactive application as the appropriate version of the
interactive application for the user equipment device.

[0309] In some embodiments, if the interactive application may be modified (as
described above in conmection with FIG. 12b), the server on which the interactive
application is stored may create a modified version of the interactive application
that is appropriate for the user equipment device. The server or user equipment
device on which the video programming is stored may identify the modified
version of the interactive application as the appropriate version for the user
equipment device.

{0310] In some embodiments, the interactive application may be implemented in
a platform-independent language that is configured to adapt to the display
capabilities of the user equipment device {as described above in connection with
FIG. 12¢). The server on which the video programming is stored may identify the
interactive application as being the appropriate version for the user equipment
device.

[0311] Alternatively, at step 1236, the user may identify a version of the
interactive application that is appropriate for the user equipment device. For
example, the interactive media guidance application implemented on the user
equipment device may display a screen that includes a listing of the versions of the
interactive application. The user may identify one of the versions of the interactive
application that is suitable for the interactive application.

[0312] At step 1238, the server on which the video programming is stored may
deliver the video programming to the user equipment device. The server or user
equipment device on which the video programming is stored may also cause the
appropriaie version of the associated interactive application to be deliverad to the
user equipment device. For example, the server or user equipment device on
which the video programming is stored may retrieve the appropriate version of the
associated interactive application and deliver the appropriate version of the
associated interactive application to the user equipment device. In another
example, the server or user equipment device on which the video programming is
stored may deliver the video programming to the user equipment device. The

interactive media guidance application implemented on the user equipment device
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may refrieve the appropriate version of the associated interactive application. The
video programming and the interactive application may be displayed in any
suitable arrangement. For example, screen 330 (FIG. 9d) shows delivering video
programuming and an associated interactive application to a user equipment device, .
(0313} Steps 1232, 1234, 1236, and 1238 may be repeated as necessary to allow
the user equipment device to request other video programming and associated
interactive applications and other user equipment devices to request other video
programming and associated interactive applications. For example, a second user
equipment device may request the video programming and a second version of the
nteractive application may be identified and delivered to the second user
equipment device.

[6314] FIG. 13 shows an illustrative flow diagram 1300 for delivering video
programming and associated program data.to user equipment devices in a home
network.,

{0315] At step 1302, a user may access video programming using an interactive
media guidance application implemented on a user equipment device in the home
network. Access to the video programming may be provided by a server or user
equipment device on which the video programming is stored. In some
embodiments, the video programming may be provided as a result of the user
having selected to record the video programming. For example, as shown in FIG.
8a, the user may select to record an episode of “Desperate Housewives” on a server
for retrieval at a later time. In some embodiments, the video programming may be
provided by a service provider. For example, a service provider may allow the
user to view an episode of “Desperate Housewives” stored on an on-demand
server.

{0316] The video programming may have associated program data, such as, for
example, schedule information and program descriptions, program information
(e.8., actors, direclors, release date, ratings, genre, etc.), related articles, interviews,
reviews, and other similar content or data. The associated program data may be
stored on any suitable network server (e.g., server 130 or 140 (FIG. 1)) or home

server {e.g., server 702 (FIG. 7).
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[0317] At step 1304, the server or user equipment device on which the video
programming is stored may receive a request from a user equipment device in the
home network to play the video prograrmming. For example, as shown in FIGS.
9a, 9¢, and Je¢, the user may use an interactive media guidance application to
request access to the video programming.

j03181 At step 1306, a selection of associated data that is appropriate for the user
equipment device may be identified. In some embodiments, the server or user
equipment device on which the video programming is stored may identify the
appropriate associated data. In some embodiments, the server or user equipment
device on which the associated data is stored may identify the appropriate
associated data. In some embodiments, the interactive media guidance application
from which the user requests the video programmming may identify the appropriate
associated data. For the purposes of illustration and not limitation, it will be
assurned that the server or user equipment devices on which the video
programming is stored will identify the selection of appropriate associated program
data for the user equipment device,

[0318] The server or user equipment device on which the video programming is
stored may determine the associated data that the user equipment device is capable
of receiving and displaying. For example, if one particular type of associated data
requires a large amount of storage space, the server or user equipment device may
not select to deliver the associated data to a user equipment device that has a
lirnited bandwidth. In another example, if another particular type of associated
data requires a large amount of display area, the server or user equipment device
may not select to deliver the associated data to a user equipment device that has a
low native resolution or screen size.

{0320] For example, the server or user equipment device on which the video
programming 1s stored may select to deliver all available asgociated data to the
high-definition user equipment device because the high-definition user equipment
device has a bandwidth large enough to receive the associated data and a sufficient
resolution to display the associated data simultaneously with the selected content.

On the other hand, the server or user equipment device may select to deliver a
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limited amount of data (e.g., title information) to a cellular phone because of the

bandwidth and display limitations of the cellular phone.

[0321] Alternatively, the user may identify to the server or user equipment
device on which the video programming is stored the associated data that is
appropriate to the user equipment device. For example, the user may select
delivery options for associated data by selecting types of associated data to deliver
to each of the user equipment devices in the home network, as shown in FIGS. 8d-
£ ,

[0322] At step 1308, the server or user equipment device on which the video
programming is stored may deliver the video programming to the user equipment
device. The server or user equipment device on which the video programming is
stored may also cause the selection of the associated program data to the user
equipment device. For example, the server or user equipment device on which the
video programming is stored may retrieve the selection of the associated program
data and deliver the selection of the associated program data to the user equipment
device. In another example, the server or user equipment device on which the
video programming is stored may deliver the video programming to the user
equipment device. The intergctive media guidance application implemented on the
user equipment device may refrieve the selection of the associated program data.
For exaraple, screens 910 and 950 (FIG. 9b and 9f) show delivering video
programming and a selection of associated program data to a user equipment
device.

[0323} Steps 1302, 1304, 1306, and 1308 may be repeated as necessary to allow
the user equipment device to request other video programming and associated
program data and other user equipment devices to request other video
programming and associated program data. For example, a second user equipment
device may request that the video programming and a second selection of prbgram
data may be identified and delivered to the second user equipment device.

[0324] The foregoing is merely illustrative of the principles of this invention and
various modifications can be made by those skilled in the art without departing

from the scope of the invention.
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CLAIMS:
1. A method for recording high-definition television programs comprising:

allowing a user to select a high-definition television program for recording

from a first device;

determining if the selected television program is available in standard

definition;

recording the selected television program as a high-definition version and a
standard-definition version of the selected television program, wherein the standard-definition
version is recorded if the selected television program is determined to be available in standard

definition;

allowing a user to request to view the recorded television program from a
second device, wherein the first device and the second device are connected via a

communications path; and

receiving the standard-definition version of the recorded television program at
the second device if the second device is not configured to display high-definition television

programs.

2. The method of claim 1 further comprising in response to determining that the
selected television program is not available in standard definition, causing the high-definition

version of the recorded television program to be converted into standard definition.

3. The method of claim 2 wherein the converting is performed by a scaler and
interlacer.
4. The method of claim.1 wherein the high-definition version of the recorded

television program is provided to the second device if the second device is capable of

displaying high-definition television programs.
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5. The method of claim 1 wherein the high-definition version is recorded on the
first device.

6. The method of claim 1 wherein an interactive program guide is implemented

on the first device and a user selects to record the high-definition television program using the

interactive program guide.

7. The method of claim 1 wherein an interactive program guide is implemented
on the second device and a user requests to view the recorded television program using the

interactive program guide.

8. A system for recording high-definition television programs comprising:
a first device configured to:
allow a user to select a high-definition television program for recording;

determine if the selected television program is available in standard definition;

and

cause the selected television program to be recorded as a high-definition
version and a standard-definition version of the selected television program, wherein the
standard-definition version is recorded if the selected television program is determined to be

available in standard definition; and

a second device that is connected to the first device via a communications path

and is configured to:
allow a user to request to view the recorded television program; and

receive the standard-definition version of the recorded television program if the

second device is not configured to display high-definition television programs.

9. The system of claim 8 wherein the first device is further configured to cause

the high-definition version of the recorded television program to be converted into standard

Date Regue/Date Received 2020-09-08
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definition in response to determining that the selected television program is not available in

standard definition.

10. The system of claim 9 wherein the converting is performed by a scaler and
interlacer.
11. The system of claim 8 wherein the high-definition version of the recorded

television program is provided to the second device if the second device is capable of

displaying high-definition television programs.

12. The system of claim 8 wherein the high-definition version is recorded on the
first device.
13. The system of claim 8 wherein an interactive program guide is implemented on

the first device and a user selects to record the high-definition television program using the

interactive program guide.

14. The system of claim 8 wherein an interactive program guide is implemented on

the second device and a user requests to view the recorded television program using the

interactive program guide.
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