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(57) Abstract: Arrangements for providing available playback options for missed portions of broadcast content may be presented. A
request to present an electronic programming guide that comprises indications of a plurality of television programs currently being
broadcast may be received. A missed portion of each television program of the plurality of television programs may have already
been broadcast. For each television program of the plurality of television programs, a plurality of content resources from which the
missed portion of each television program of the plurality of television programs may be retrievable may be analyzed. A first source
from the plurality of content resources from which the missed portion of a television program is retrievable may be identitied. The
electronic programming guide may be configured and output to comprise an indication of availability of the missed portion of the
television program.
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Missed Content Access Guide

BACKGROUND
[0001] Televsion users have more options than ever to view content. In addition to
live broadcasts of content and local recordings of content (e.g., using a digital video
recorder), content may be accessible from various sources via a network (e.g., the
Internet). Many television viewers may tune in to watch a broadcast of a television
program while the television program’s broadcast is already in progress. As such, the
television user may have to cope with missing a portion of the television program.
However, various sources may be available for the user to access the missed content.
Access to such various sources may be confusing and overwhelming to many users.
Further, access to such sources may be disjunct. As such, such sources may remain
unused by many users and the television user may, unfortunately, never view the

missed content despite its availability.

SUMMARY
[0002] Various arrangements for providing playback options for missed portions of
broadcast content are provided. In some embodiments, a television receiver system
for providing available playback options for missed portions of broadcast content is
provided. The television receiver system may include one or more processors. The
television receiver system may include a memory communicatively coupled with and
readable by the one or more processors and having stored therein processor-readable
instructions. When executed by the one or more processors, the instructions may
cause the one or more processors to process a received request to present an electronic
programming guide that comprises indications of a plurality of television programs
currently being broadcast. When the received request to present the electronic
programming guide is processed, a missed portion of one or more television programs
of the plurality of television programs has already been broadcast. The instructions
may cause the one or more processors to, for each missed portion of the one or more
television programs of the plurality of television programs, analyze a plurality of
content resources from which the missed portion of each television program is
potentially retrievable. The instructions may cause the one or more processors to, for

a television program of the one or more television programs, identify a first source
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from the plurality of content resources from which the missed portion of the television
program is retrievable. The instructions may cause the one or more processors to
configure the electronic programming guide to comprise an indication of availability
of the missed portion of the television program. The instructions may cause the one
or more processors to output the electronic programming guide for display such that
the indication of availability of the missed portion of the television program is

indicated.

[0003] Embodiments of such a television receiver may include one or more of the
following: The indication of availability of the missed portion of the television
program may include a progress bar that indicates a time within a total play time of
the television program and a color of the progress bar indicates the availability of the
missed portion of the television program. The instructions may cause the one or more
processors to select a state for the progress bar, wherein the state for the progress bar
is based on the availability of the missed portion of the television program and the
state is selected from at least three states. The states may include a first state
associated with a first color, wherein the first state is indicative of the missed portion
of the television program not being available. The states may include a second state
associated with a second color, wherein the second state is indicative of the missed
portion of the television program being locally stored by the television receiver
system. The states may include a third state associated with a third color, wherein the
third state is indicative of the missed portion of the television program being remotely
available to the television receiver system. The indication of availability of the
missed portion of the television program may include an icon that indicates the first

source from the plurality of content resources.

[0004] Embodiments of such a television receiver may additionally or alternatively
include one or more of the following: The indication of availability of the missed
portion of the television program may include multiple icons, each icon indicative of a
different source from the plurality of content resources through which the missed
portion of the television program is available. The instructions may cause the one or
more processors to receive and store user credentials from a user of the television
receiver system, wherein the user credentials are necessary to access the first source
from the plurality of content resources. The instructions may cause the one or more

processors to provide the user credentials to the first source. The processor-readable
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instructions which, when executed by the one or more processors, cause the one or
more processors to, for the television program of the plurality of television programs,
identify the first source from the plurality of content resources from which the missed
portion of the television program is retrievable, may further cause the one or more
processors to, for the television program of the plurality of television programs,
identify a second source from the plurality of content resources from which the
missed portion of the television program is retrievable, wherein the first source and
the second source are remote from the television receiver system. The instructions
may cause the one or more processors to process a selection of the television program,
wherein the selection is based on user input. The instructions may cause the one or
more processors to determine, at least partially based on a faster response time, to
select the first source instead of the second source to retrieve the missed portion of the
television program. The instructions may cause the one or more processors to retrieve
at least the missed portion of the television program from the first source. Each
television program of the plurality of television programs may be presented in the
electronic programming guide with a showcard specific to the corresponding

television program. The television receiver system may be a set top box.

[0005] Insome embodiments, a method for providing available playback options
for missed portions of broadcast content is presented. The method may include
receiving, by a television receiver, a request to present an electronic programming
guide that comprises indications of a plurality of television programs currently being
broadcast. When the received request to present the electronic programming guide is
processed, a missed portion of one or more television programs of the plurality of
television programs may have already been broadcast. The method may include, for
each missed portion of the one or more television programs of the plurality of
television programs, analyzing, by the television receiver, a plurality of content
resources from which the missed portion of the television program is potentially
retrievable. The method may include, for a television program of the one or more
television programs, identifying, by the television receiver, a first source from the
plurality of content resources from which the missed portion of the television program
is retrievable. The method may include, configuring, by the television receiver, the
electronic programming guide to comprise an indication of availability of the missed

portion of the television program. The method may include, outputting, by the
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television receiver, the electronic programming guide for display such that the

indication of availability of the missed portion of the television program is indicated.

[0006] Embodiments of such a method may include one or more of the following:
The indication of availability of the missed portion of the television program may
include a progress bar that indicates a time within a total play time of the television
program and a color of the progress bar indicates the availability of the missed portion
of the television program. The method may include selecting, by the television
receiver, a state for the progress bar, wherein the state for the progress bar is based on
the availability of the missed portion of the television program and the state is
selected from at least three states. A first state may be associated with a first color,
wherein the first state is indicative of the missed portion of the television program not
being available. A second state may be associated with a second color, wherein the
second state is indicative of the missed portion of the television program being locally
stored by the television receiver. A third state may be associated with a third color,
wherein the third state is indicative of the missed portion of the television program
being remotely available to the television receiver. The indication of availability of
the missed portion of the television program may include an icon that indicates the
first source from the plurality of content resources. The indication of availability of
the missed portion of the television program may include multiple icons, each icon
indicative of a different source from the plurality of content resources through which

the missed portion of the television program is available.

[0007] Embodiments of such a method may additionally or alternatively include
one or more of the following: The method may include receiving and storing, by the
television receiver, user credentials, wherein the user credentials are necessary to
access the first source from the plurality of content resources. The method may
include providing, by the television receiver, the user credentials to the first source.
Identifying the first source from the plurality of content resources from which the
missed portion of the television program is retriecvable, may include identifying, by
the television receiver, a second source from the plurality of content resources from
which the missed portion of the television program is retrievable. The first source and
the second source may be remote from the television receiver. The method may
include processing, by the television receiver, a selection of the television program,

wherein the selection is based on user input. The method may include determining,
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by the television receiver, at least partially based on a faster response time, to select
the first source instead of the second source to retrieve the missed portion of the
television program. The method may include retrieving, by the television receiver, at
least the missed portion of the television program from the first source. Each
television program of the plurality of television programs may be presented in the
clectronic programming guide with a showcard specific to the corresponding

television program.

[0008] In some embodiments, anon-transitory processor-readable medium for
providing available playback options for missed portions of broadcast content is
presneted. The processor-readable instructions may be configured to cause one or
more processors to process a received request to present an electronic programming
guide that comprises indications of a plurality of television programs currently being
broadcast. When the received request to present the electronic programming guide is
processed, a missed portion for at least one of the plurality of television programs
may have already been broadcast. The instrucitons may be configured to cause the
one or more processors to, for each of the missed portions of the plurality of television
programs, analyze a plurality of content resources from which the missed portion of
each television program of the plurality of television programs is potentially
retrievable. The instrucitons may be configured to cause the one or more processors
to, for a television program of the plurality of television programs, identify a first
source from the plurality of content resources from which the missed portion of the
television program is retrievable. The instrucitons may be configured to cause the one
or more processors to configure the electronic programming guide to comprise an
indication of availability of the missed portion of the television program. The
instrucitons may be configured to cause the one or more processors to output the
electronic programming guide for display such that the indication of availability of the

missed portion of the television program is indicated.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] A further understanding of the nature and advantages of various
embodiments may be realized by reference to the following figures. In the appended
figures, similar components or features may have the same reference label. Further,

various components of the same type may be distinguished by following the reference
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label by a dash and a second label that distinguishes among the similar components.
If only the first reference label is used in the specification, the description is
applicable to any one of the similar components having the same first reference label

irrespective of the second reference label.

[0010] FIG. I illustrates an embodiment of a television program distribution

system.
[0011] FIG. 2 illustrates an embodiment of a television receiver.

[0012] FIG. 3 illustrates an embodiment of an electronic programming guide (EPG)

that indicates missed television program content availability.

[0013] FIG. 4 illustrates another embodiment of an EPG that indicates missed

television program content availability.

[0014] FIG. § illustrates an embodiment of a method for presenting an EPG that

indicates missed television program content availability.

[0015] FIG. 6 illustrates an embodiment of a method for presenting missed

television program content.
[0016] FIG. 7 illustrates an embodiment of a computer system.

DETAILED DESCRIPTION
[0017] A user may have access to many sources of content (e.g., television
programs) from which the content can be retrieved when desired for presentation. At
least some of these sources of content may be used to augment the viewing of
broadcast television programming. A broadcast television program can refer to a
television program that is distributed on a television channel according to a predefined
schedule. For example, a broadcast television program may be scheduled to be
broadcast from 8:00 PM until 8:30 PM on a particular date on a particular channel. If
a user tunes in late to the broadcast television program (e.g., at 8:10 in the previous
example), the user may desire to view the missed portion of the television program by
utilizing a source of content other than the broadcast provided by a television service

provider.

[0018] In response to user input, an electronic programming guide (EPG) may be

presented by a television receiver via a display device (e.g., television, monitor) that
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indicates to the user which television programs are currently being broadcast on
various television channels. To augment this information, the EPG may also present
indications of how much of the broadcast of the television programs has elapsed.
Further, the EPG may present indications to the user of whether and/or what source(s)
may be used to obtain a missed portion of a television program for viewing. These
indications within the EPG may be combined for presentation. For instance, in some
embodiments, a status bar may be presented for each television program. The status
bar may contain a graphical element that is indicative of the amount of the broadcast
of the television program that has elapsed. The status bar may also have an attribute,
such as color, that is indicative of whether a source is available to retrieve a missed
portion of the broadcast program. For example, a first color, such as red or black,
may indicate that no source is available from which a missed portion of the television
program may be retrieved. If a source from which the missed portion of the broadcast
television program can be retrieved is available, color, or some other attribute, of the
status bar (or other portion of the television program’s EPG entry) may indicate
properties of the source. For example, a color, such as green, indicative of a first state
may indicate that the missed portion of the broadcast television program has been
recorded locally by a television receiver (e.g., a set top box, components integrated
into a display device). Another color, such as yellow, indicative of a second state may
indicate that the television receiver has determined that the missed portion of the
television program is available from some remote source, such as a “catch-up”
service, public website, subscription service, the television service provider, a
television media stream device, or some other source. If multiple sources are
available from which a missed portion of the content may be retrieved, graphical
clements (e.g., icons) may be used to indicate which sources are available. A source
may be selected by the television receiver as a default or based on evaluation criteria.
This selected source may be modified by the user. Further, in some embodiments,
display characteristics of a television program in the EPG, such as a display order of
graphical elements indicative of content resources or color, may indicate the transfer
speed or display resolution that is available for a portion of a television program from

the content resource.

[0019] The EPG may be rendered by the television receiver such that multiple

television programs that are currently being broadcast are indicated. Each of these
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television programs may include a status (e.g., in the form of a status bar) that
indicates how much of the scheduled broadcast of each television program has
elapsed, whether a missed portion of the broadcast of the television program can be
retrieved, and/or what sources are available from which the television program may
be retrieved. Upon selection of a television program, the user may be prompted with
a query as to whether the user wants to watch a missed portion of the television
program (if available) or join the broadcast in progress. If the user elects to watch the
missed portion of the television program, the remainder of the scheduled broadcast of
the television program may be recorded by the television receiver using digital video
recorder (DVR) functionality. The missed portion of the television program may be
retrieved by the television receiver according a schedule of priorities. A locally-
recorded copy of the missed portion of the television program may be given the
highest priority. For remote sources, if multiple sources for the missed portion of the
television program are available, each source may be pinged for a response time
and/or to determine a transfer rate. The source with the best determined
characteristics (e.g., response time, transfer rate) may be used for retrieving the
missed portion of the television program. In some embodiments, the user may

provide an indication of preferences for a priority of retrieval sources.

[0020] FIG. 1 illustrates an embodiment of a television program distribution system
100. For brevity, system 100 is depicted in a simplified and conceptual form, and
may generally include more or fewer systems, devices, networks, and/or other
components as desired. Further, the number and types of features or elements
incorporated within the system 100 may or may not be implementation-specific, and
at least some of the aspects of the system 100 may be similar to a cable television
distribution system, an IPTV (Internet Protocol Television) content distribution

system, and/or any other type of media or content distribution system.

[0021] System 100 may include television service provider 102, satellite uplink
104, a plurality of orbiting (e.g., geosynchronous) satellites 106a-c, satellite receiver
108, television receiver 110, one or more public sources 112, one or more catch-up
services 114, one or more subscription services 116, one or more (other) television
receivers 118, mobile device 127, and computer system 128. Television receiver 110
may at least include a content access engine 111. The content access engine 111 may

in one aspect be configured to access multiple local and/or remote content resources.
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[0022] System 100 may include at least one network 120 that can be used for a bi-
directional communication path for data transfer with television receiver 110 and
other components of system 100. Network 120 is intended to represent any number
of terrestrial and/or non-terrestrial networks and/or network features. For example,
network 120 may incorporate or exhibit any number of features or elements of various
wireless and/or hardwired packet-based communication networks such as, for
example, a WAN (Wide Area Network) network (e.g., the Internet), a HAN (Home
Area Network) network, a LAN (Local Area Network) network (e.g., a corporate
LAN), a WLAN (Wireless Local Area Network) network, a cellular communications
network, and/or any other type of communication network(s) configured such that
data may be transferred between and among respective elements of the example

system 100.

[0023] Television receiver 110, as described throughout, may generally be any type
of television receiver, such as an STB (set-top box) for example. In another example,
television receiver 110 (and other remote television receivers, such as television
receivers 118) may be integrated as part of or into a television, a DVR, a computing
device, such as a tablet computing device, or any other computing system or device,
as well as variations thereof. In some embodiments, television receiver 110 may be a
component that is added into a display device, such as in the form of an expansion
card. Television receiver 110 and network 120 together with television receivers 118,
mobile device 127, and/or computer system 128, may form at least a portion of a
particular home computing network, and may each be respectively configured such as
to enable communications in accordance with any particular communication
protocol(s) and/or standard(s) including, for example, TCP/IP (Transmission Control
Protocol/Internet Protocol), DLNA/DTCP-IP (Digital Living Network
Alliance/Digital Transmission Copy Protection over Internet Protocol), HDMI/HDCP
(High-Definition Multimedia Interface/High-Bandwidth Digital Content Protection),

etc.

[0024] In some embodiments, broadcast television programs may be delivered to
television receivers, including television receiver 110, via satellite according to a
schedule. On-demand content may also be delivered to television receiver 110 via
satellite. Satellites 106 may be configured to receive uplink signals 122 from satellite

uplink 104. In this example, uplink signals 122 may contain one or more transponder
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streams of particular data or content, such as particular television channels, each of
which may be supplied by television service provider 102. For example, each of
uplink signals 122 may contain various media content such as HD (High Definition)
television channels, SD (Standard Definition) television channels, on-demand
programming, programming information (e.g., table data), and/or any other content in
the form of at least one transponder stream, and in accordance with an allotted carrier
frequency and bandwidth. In this example, different media content may be carried
using different satellites of satellites 106. Further, different media content may be
carried using different transponders of a particular satellite (e.g., satellite 106-1); thus,
such media content may be transmitted at different frequencies and/or different
frequency ranges. For example, a first and second television channel may be carried
on a first carrier frequency over a first transponder (as part of a single transponder
stream) of satellite 106-1, and a third, fourth, and fifth television channel may be
carried on a second carrier frequency (as part of another transponder stream) over a
transponder of satellite 106-3, or, the third, fourth, and fifth television channel may be

carried on a second carrier frequency over a second transponder of satellite 106-1, etc.

[0025] Satellites 106 may further be configured to relay uplink signals 122 to
satellite receiver 108 as downlink signals 124. Similar to the uplink signals 122, each
of the downlink signals 124 may contain one or more transponder streams of
particular data or content, such as various encoded and/or at least partially scrambled
television channels, on-demand programming, etc., in accordance with an allotted

carrier frequency and bandwidth.

[0026] Satellite receiver 108, which may include a satellite dish, a low noise block
(LNB), and/or other components, may be provided for use to receive television
channels, such as on a subscription basis, distributed by television service provider
102 via satellites 106. For example, satellite receiver 108 may be configured to
receive particular transponder streams as downlink signals 124, from one or more of
the satellites 106. Based on the characteristics of television receiver 110 and/or
satellite receiver 108, it may only be possible to capture transponder streams from a
limited number of transponders of satellites 106 concurrently. For example, a tuner of
television receiver 110 may only be able to tune to a single transponder stream from a

transponder of a single satellite, such as satellite 106-1, at a time.

10
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[0027] Television receiver 110, which may be communicatively coupled to the
satellite receiver 108, may subsequently select, via a tuner, decode, and relay
television programming to a television for display thereon. Broadcast television
programming or content may be presented “live,” or from a recording as previously
stored on, by, or at television receiver 110. For example, an HD channel may be
output to a television by television receiver 110 in accordance with the HDMI/HDCP
content protection technologies. Other embodiments are possible. For example, in
some embodiments, an HD channel may be output to a television in accordance with
the MoCA® (Multimedia over Coax Alliance) home entertainment networking

standard. Other embodiments are possible.

[0028] Television receiver 110 may select via tuner, decode, and relay particular
transponder streams to one or both of television receivers 118, which may in turn
relay particular transponder streams to display devices. For example, satellite
receiver 108 and television receiver 110 may, respectively, be configured to receive,
decode, and relay at least one television channel to a television by way of television
receiver 118-2. Similar to the above-example, a television channel may generally be
presented “live,” or from a recording as previously stored by television receiver 110,
and may be output to a display device by way of television receiver 118-1 in
accordance with a particular content protection technology and/or networking

standard. Other embodiments are possible.

[0029] Content resources 126 may be used to provide television receiver 110 with
content (e.g. television programming). Content resources 126 may be used to retrieve
television programs or portions of television programs following and/or during a live
broadcast of the television programs. Content resources 126 may include television
service provider 102, public sources 112, catch-up services 114, subscription services
116, and television receivers 118. Other forms of content resources are further

detailed below.

[0030] Television service provider 102, which may distribute broadcast television
programming to television receiver 110 via a satellite-based television programming
distribution arrangement (or some other form of television programming distribution
arrangement, such as a cable-based network or IP-based network, may use an

alternate communication path, such as via network 120, to provide television
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programming to television receiver 110. Television receiver 110 may be permitted to
request various television programs or portions of television programs from television
service provider 102 via network 120. For instance, television service provider 102
may be permitted to transmit a portion of a television program or an entire television
program during and/or after a time at which the television program was broadcast live
by the television service provider via a satellite-based television programming
distribution arrangement. In some embodiments, the television service provider may
only be permitted to distribute a portion of the television program during the live
broadcast of the television program. As such, once the broadcast of the television
program has completed via the satellite-based television programming distribution
arrangement, the ability for television receiver 110 to request streaming of at least the
portion of the television program may be, at least temporarily, lost. Whether at least a
portion of a television program is permitted to be transmitted to television receiver
110 via network 120 by television service provider 102 may be based on a
subscription with television service provider 102 held by a user of television receiver
110 and/or with contractual arrangements between television service provider 102 and
the producers of the television program and/or the television channel on which the

television program is broadcast.

[0031] Insome embodiments, television service provider 102 may provide a
staggered television program distribution service via the satellite-based (or other form
of) television programming distribution arrangement. A television program that is
distributed on a first television channel starting at a given time may also be distributed
via a second, staggered television channel, transponder, and/or satellite starting at a
later time. As such, if a television program begins at 8:00 PM, via the staggered
television program distribution service, the same television program may be broadcast
beginning at 8:15 PM. As such, such a staggered service may be used by television

receiver 110 to retrieve a “missed” portion of a television program.

[0032] Insome embodiments, television service provider 102 may provide the
television program of which television receiver 110 is to receive a portion via on-
demand content. On-demand content may be included in a user’s subscription or may
be provided on a per-request basis. Such on-demand content may be provided via the
satellite-based distribution arrangement and/or via network 120. If the on-demand

version of the television program requires payment of a fee, before providing the
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television program to television receiver 110, a user of television receiver 110 may at
least need to agree to payment of the fee. On-demand content provided via the
satellite-based distribution arrangement may be stored locally by television receiver
110 to allow on-demand access. On-demand content may also be retrieved via

network 120 from television service provider 102.

[0033] Mobile device 127 and computer system 128 represent computerized
devices associated with a user of television receiver 110. Mobile device 127 may be a
cellular phone, tablet computer, or other form of computerized device. Computer
system 128 may represent a laptop computer, desktop computer, home server, or other
form of computerized device. Television receiver 110 may be provided with access
credentials that allow access to content stored and/or accessible through mobile
device 127 and/or computer system 128. It should be understood that mobile device
127 and computer system 128 are exemplary in nature. Content may be accessible
through a fewer or greater number of computerized devices associated with a user of

television receiver 110.

[0034] Public sources 112 represent content resources through which television
programs may be retrieved by television receiver 110 via network 120. Television
programming available through public sources 112 may be available for free and not
require subscription (a username and/or password may or may not be necessary).
Each of public sources 112 may represent different websites available via the Internet.
For example, some television programming may be legally made available for free
(such as television programming provided by government-funded sources, ¢.g., the
BBC or Hulu®). Periodically, television receiver 110 may poll public sources 112 to
determine which television programs are available and/or which television programs
are scheduled to be available in the future. In some embodiments, television receiver
110 may poll public sources 112 regarding the availability of at least a portion of a
specific television program. While two examples of public sources 112 are
illustrated, it should be understood that television receiver 110 may have access to

more or fewer public sources 112.

[0035] Catch-up services 114 represent content resources through which television
programs may be retrieved by television receiver 110 via network 120. Television

programming available through public sources 112 may be available for free and not
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require subscription (a username and/or password may or may not be necessary).
Some catch-up services may require a subscription and may require user
authentication. Catch-up services 114 may only make a television program available
during the live broadcast of the television program. For example, a catch-up service
authorized or run by a television channel (e.g., NBC) or television program
production company may make at least a portion of a television program available for
streaming or download during a live broadcast scheduled time slot. Therefore, a user
may be permitted to watch a missed portion of a live broadcast television program via
a catch-up service, but may not be permitted to view the entire television program via
the catch-up service at a later time. In some embodiments, television programs may
be available via a catch-up service for up to a fixed period of time after the live
broadcast of the television program or indefinitely (e.g., until the catch-up service
provider decides to remove accessibility to the television program). Periodically,
television receiver 110 may poll catch-up services 114 to determine which television
programs are available and/or which television programs are scheduled to be available
in the future. In some embodiments, television receiver 110 may poll catch-up
services 114 regarding the availability of at least a portion of a specific television
program. While two examples of catch-up services 114 are illustrated, it should be
understood that television receiver 110 may have access to more or fewer catch-up

services 114.

[0036] Subscription services 116 represent content resources through which
television programs may be retrieved by television receiver 110 via network 120.
Television programming available through subscription services 116 may require a
paid subscription and may require a username and/or password be provided. Each of
subscription services 116 may represent different websites available via the Internet.
For example, some television programming may be legally made available via a
service operated by a television channel or authorized agent of the television channel
or television program production company. Periodically, television receiver 110 may
poll subscription services 116 to determine which television programs are available
and/or which television programs are scheduled to be available in the future. In some
embodiments, television receiver 110 may poll subscription services 116 regarding

the availability of at least a portion of a specific television program. While two
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examples of subscription services 116 are illustrated, it should be understood that

television receiver 110 may have access to more or fewer subscription services 116.

[0037] Television receiver 110 may be able to retrieve at least a portion of a
television program through other television receivers 118, which can function as
content resources. For instance, a Slingbox® (or other form of media streaming
device) functioning in concert with a television receiver may permit television
programs to be captured and streamed over network 120. In some embodiments,
television receivers 118 may have such media streaming capabilities integrated. A
user may be able to obtain at least a portion of a television program via television
receivers 118, which may be associated with other users or with the same user. For
instance, the user may have multiple television receivers at different locations.
Periodically, television receiver 110 may poll television receivers 118 to determine
which television programs are available and/or which television programs are
scheduled to be available in the future. In some embodiments, television receiver 110
may poll television receivers 118 regarding the availability of at least a portion of a
specific television program. While two examples of television receivers 118 are
illustrated, it should be understood that television receiver 110 may have access to

more or fewer television receivers 118.

[0038] FIG. 2 illustrates an embodiment of television receiver 200, which may
typically be in the form of a separate device configured to be connected with a
presentation device, such as a television. Embodiments of television receiver 200
may include set top boxes (STBs). As previously noted, in addition to being in the
form of an STB, a television receiver may be incorporated into another device, such
as a television. For example, a television may have an integrated television receiver
(which does not involve an external STB being coupled with the television). An STB
may contain some or all of the components of television receiver 200 and/or may be
able to perform some or all of the functions of television receiver 200. Accordingly,
instances in this document referring to an STB and steps being performed by an STB

may also be performed, more generally, by a television receiver.

[0039] FIG. 2 illustrates a block diagram of an embodiment of television receiver
200 that is configured to record omnibus channel files and extract a television

program from a recorded omnibus channel file. Television receiver 200 may
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represent the television receiver of FIG. 1 and may be in the form of an STB that
communicates with a display device such as a television or monitor. Television
receiver 200 may be incorporated as part of a television. Television receiver 200 may
include: processors 210 (which may include control processor 210-1 and tuning
management processor 210-2), tuners 215, network interface 220, non-transitory
computer-readable storage medium 225, electronic programming guide (EPG)
database 230, television interface 235, digital video recorder (DVR) database 245, on-
demand programming 227, user interface 250, audio/video decoder 233, remote
content access credentials database 246 and/or remote content configuration database
247. In other embodiments of television receiver 200, fewer or greater numbers of
components may be present. It should be understood that the various components of
television receiver 200 may be implemented using hardware, firmware, software,

and/or some combination thereof. Functionality of components may be combined.

[0040] Processors 210 may include one or more specialized and/or general-purpose
processors configured to perform processes such as tuning to a particular channel,
accessing and displaying EPG information from EPG database 230, and/or receiving
and processing input from a user. For example, processors 210 may include one or
more processors dedicated to decoding video signals from a particular format, such as
MPEG, for output and display on a television and for performing decryption. It
should be understood that the functions performed by various modules of FIG. 2 may

be performed using one or more processors.

[0041] Control processor 210-1 may communicate with tuning management
processor 210-2. Control processor 210-1 may control the recording of television
channels based on timers stored in DVR database 245. Control processor 210-1 may
initiate recording of a television channel by sending a record command along with an
indication of the television channel to be recorded to tuning management processor
210-2. Control processor 210-1 may also provide commands to tuning management
processor 210-2 when recording of a television channel is to cease. In addition to
providing commands relating to the recording of television channels, control
processor 210-1 may provide commands to tuning management processor 210-2 that
indicate television channels to be output to audio/video decoder 233 for output to a

presentation device, such as a television.
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[0042] Control processor 210-1 may also communicate with network interface 220
and user interface 250. Control processor 210-1 may handle incoming data from
network interface 220 and user interface 250. Additionally, control processor 210-1

may be configured to output data via network interface 220.

[0043] Tuners 215 may include one or more tuners used to tune to television
channels, such as television channels transmitted via satellite or cable. In the
illustrated embodiment of television receiver 200, three tuners are present (tuner 215-
1, tuner 215-2, and tuner 215-3). Each tuner contained in tuners 215 may be capable
of receiving and processing a single stream of data from a satellite transponder (or a
cable RF channel) at a given time. As such, a single tuner may tune to a single
transponder (or, for a cable network, a single cable RF channel). If tuners 215 include
multiple tuners, one tuner may be used to tune to a television channel on a first
transponder stream for display using a television, while another tuner may be used to
tune to a television channel on a second transponder for recording and viewing at
some other time. Still another tuner may be used to check various television channels
to determine if they are available or not. If multiple television channels transmitted
on the same transponder stream are desired, a single tuner of tuners 215 may be used
to receive the signal containing the multiple television channels for presentation
and/or recording. Tuners 215 may receive commands from tuning management
processor 210-2. Such commands may instruct tuners 215 which frequencies are to

be used for tuning.

[0044] Network interface 220 may be used to communicate via an alternate
communication channel with a television service provider. For example, the primary
communication channel may be via satellite (which may be unidirectional to the STB)
and the alternate communication channel (which may be bidirectional) may be via a
network, such as the Internet. Referring back to FIG. 1, television receiver 110 may
be able to communicate with television service provider 102 via a network, such as
the Internet. This communication may be bidirectional: data may be transmitted from
television receiver 110 to television service provider 102 and from television service
provider 102 to television receiver 110. Referring back to FIG. 2, network interface
220 may be configured to communicate via one or more networks, such as the
Internet, to communicate with television service provider 102 of FIG 1. Information

may be transmitted and/or received via network interface 220. Network interface 220
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may also be used to query and/or receive data from various content resources 126
available to television receiver 110. For example, network interface 220 may be used
to retrieve at least portions of television programs from public sources 112, catch-up
services 114, subscription services 116, television receivers 118, mobile device 127,

and/or computer system 128.

[0045] Storage medium 225 may represent a non-transitory computer-readable
storage medium. Storage medium 225 may include memory and/or a hard drive.
Storage medium 225 may be used to store information received from one or more
satellites and/or information received via network interface 220. Storage medium 225
may store information related to EPG database 230, DVR database 245, on-demand
programming database 227, remote content access credentials database 246, and/or
remote content configuration database 247. Recorded television programs may be
stored using storage medium 225 as part of DVR database 245. Storage medium 225
may be partitioned or otherwise divided (such as into folders) such that predefined
amounts of storage medium 225 are devoted to storage of television programs
recorded due to user-defined timers and stored of television programs recorded due to

provider-defined timers.

[0046] EPG database 230 may store information related to television channels and
the timing of programs appearing on such television channels. EPG database 230
may be stored using storage medium 225, which may be a hard drive. Information
from EPG database 230 may be used to inform users of what television channels or
programs are popular and/or provide recommendations to the user. Information from
EPG database 230 may provide the user with a visual interface displayed by a
television that allows a user to browse and select television channels and/or television
programs for viewing and/or recording. Information used to populate EPG database
230 may be received via network interface 220 and/or via satellites, such as satellites
106 of FIG. 1 via tuners 215. For instance, updates to EPG database 230 may be
received periodically via satellite. EPG database 230 may serve as an interface for a
user to control DVR functions of television receiver 200, and/or to enable viewing
and/or recording of multiple television channels simultaneously. Data from EPG
database 230, which may be used in combination with other information (such as
information about which television programs can be retrieved via network interface

220 and/or information about television programs stored in DVR database 245) may

18



10

15

20

25

30

WO 2014/179017 PCT/US2014/033796

be used to present a user with a graphical EPG via a display device, such as a

television.

[0047] In addition to being used to provide users with information about scheduled
programming, information from EPG database 230 may be used to determine when
television programs begin and end for the purposes of recording. For instance, ifa
channel-specific file is recorded that contains multiple television programs, the start
and end of time of specific television programs within the channel-specific file may
be based on the start and end times indicated in the EPG. Other data may be stored
for the EPG that may be useful in managing channel-specific files, such as series
identifiers and episode identifiers (which may be used by a television service provider

to identify particular television programs).

[0048] Audio/video decoder 233 may serve to convert encoded video and audio into
a format suitable for output to a display device. For instance, audio/video decoder
233 may receive MPEG video and audio from storage medium 225 to be output to a
display device. MPEG video and audio from storage medium 225 may have been
recorded to DVR database 245 as part of a previously-recorded television program.
Audio/video decoder 233 may convert the MPEG video and audio into a format
appropriate to be displayed by a television or other form of display device and audio

into a format appropriate to be output from speakers, respectively.

[0049] Television interface 235 may serve to output a signal to a television (or
another form of display device) in a proper format for display of video and playback
of audio. As such, television interface 235 may output one or more television
channels, stored television programming from storage medium 225 (e.g., television
programs from DVR database 245, television programs from on-demand
programming 227 and/or information from EPG database 230) to a television for

presentation.

[0050] Digital Video Recorder (DVR) functionality may permit a television channel
to be recorded for a period of time. DVR functionality of television receiver 200 may
be managed by control processor 210-1. Control processor 210-1 may coordinate the

television channel, start time, and stop time of when recording of a television channel

is to occur. DVR database 245 may store information related to the recording of

television channels. DVR database 245 may store timers that are used by control
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processor 210-1 to determine when a television channel should be tuned to and its
programs recorded to DVR database 245 of storage medium 225. In some
embodiments, a limited amount of storage medium 225 may be devoted to DVR
database 245. Timers may be set by the television service provider and/or one or

more users of television receiver 200.

[0051] The DVR functionality of control processor 210-1 may have multiple
modes. First, the DVR functionality of control processor 210-1 may be configured to
record individual television programs selected by a user. Such user-defined television
programming may be recorded based on user-defined timers. Each user-defined timer
is set by a user and specifics a date, television channel, and a time period for
recording. To create a user-defined timer, a user may select a particular television
program via a graphically-displayed EPG. Based on the date, time period, and
television channel indicated by EPG database 230, control processor 210-1 may
record the associated television program to a user-managed television programming

storage portion of DVR database 245.

[0052] DVR database 245 may also be used to record recordings of service
provider-defined television channels. For each day, an array of files may be created.
For example, based on provider-defined timers, a file may be created for each
recorded television channel for a day. For example, if four television channels are
recorded from 6-10 PM on a given day, four files may be created (one for each
television channel). Within each file, one or more television programs may be
present. The service provider may define the television channels, the dates, and the
time periods for which the television channels are recorded for the provider-defined
timers. The provider-defined timers may be transmitted to television receiver 200 via
the television provider’s network. For example, referring to system 100 of FIG. 1, in
a satellite-based television service provider system, data necessary to create the

provider-defined timers at television receiver 110 may be received via satellite.

[0053] As an example of DVR functionality of television receiver 200 being used to
record based on provider-defined timers, a television service provider may configure
television receiver 200 to record television programming on multiple, predefined
television channels for a predefined period of time, on predefined dates. For instance,

a television service provider may configure television receiver 200 such that
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television programming may be recorded from 7 to 10 PM on NBC, ABC, CBS, and
FOX on each weeknight and from 6 to 10 PM on each weekend night on the same
channels. Television programming recorded based on provider-defined timers may be
stored to a provider-managed television programming storage portion of DVR
database 245.

[0054] On-demand programming 227 may represent additional television
programming stored by storage medium 225. On-demand programming 227 may
include television programming that was not recorded to storage medium 225 via a
timer (either user- or provider-defined). Rather, on-demand programming is
programming provided to the television receiver directly for storage by the television
receiver and for later presentation to one or more users. In some systems, such as
cable and IP-based television distribution networks, on-demand content is requested
by a television receiver and retrieved from a remote server in response to a user
requesting the on-demand content. In other systems, such as systems in which
bandwidth is at a premium and/or communication to the television receiver is one-
way (e.g., satellite-based television distribution networks), on-demand content may be
pre-loaded to a television receiver for the possibility of a user requesting the on-
demand content. On-demand content may be “free” (e.g., included in the cost of a
user’s subscription with the television service provider) or may be pay-per-view (e.g.,
a movie that costs an amount of money to be viewed). On-demand programming
database 227 may not be user-selected. As such, the television programming stored to
on-demand programming database 227 may be the same for each television receiver
of a television service provider. In some embodiments, programming stored to on-
demand programming database 227 may be standardized based on a manufacturer
and/or model of television receiver (e.g., television receivers of the same make and/or
model store the same on-demand programming). What on-demand programming and
for how long such on-demand programming is retained by the television receiver may

be determined based on settings propagated by the television service provider.

[0055] User interface 250 may include a remote control (physically separate from
television receiver 200) and/or one or more buttons on television receiver 200 that
allow a user to interact with television receiver 200. User interface 250 may be used

to select a television channel for viewing, view information from EPG database 230,
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and/or program a timer stored to DVR database 245, wherein the timer is used to

control the DVR functionality of control processor 210-1.

[0056] Remote content access credentials database 246 may store data, such as
usernames and passwords, that permit television receiver 200 to access one or more
remote content resources. For example, referring to FIG. 1, a username and password
(or other form of credentials) may be required for television receiver 110 to access
subscription services 116 or another content resource of content resources 126. A
user may be permitted to provide and/or update credentials to television receiver 200

that are stored using remote content access credentials database 246.

[0057] Remote content configuration database 247 may be used to store television
service provider preferences and/or user preferences on the access of content
resources 126. Remote content configuration database 247 may identify a priority
listing of an order in which content resources should be checked and/or in which
content should be retrieved from content resources. For instance, if a piece of content
is available from multiple sources, the content resource with the higher priority should
be used. Table 1 provides an exemplary remote content configuration database 247
that indicates user preferences. It should be understood that at least some of the
preferences in remote content configuration database 247 may be specified by the

television service provider.

Priority Rating | Source Name Credentials User
Permission
Required?
1 Local DVR database None No
2 Television Service None No
Provider
3 http://catchup.tv Yes — Stored No
4 Joe’s Media Grabber — Yes — Stored No
http://128.343.434.39
5 http://subscriptionservice.tv | Yes — Prompt Yes
6 http://tvgrabbernet.org Yes — Stored Yes
Table 1
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[0058] Table 1 illustrates an exemplary remote content configuration database 247.
A priority ranking may be present. The priority ranking may indicate the order in
which content resources should be checked and/or in which content should be
retrieved from content resources. Content resources may include those as defined in
relation to content resources 126. For example, content resources may include a DVR
database of the television receiver, the television service provider, one or more catch-
up services (e.g., http://catchup.tv), a subscription service (e.g.,
http://subscriptionservice.tv), another television receiver or content recording device
(e.g., Joe’s Media Grabber), ctc. Any access credentials required may be stored, such
as by remote content access credentials database 246 or may be prompted from the
user when access is attempted. Some sources may require specific user permission to
proceed. For example, specific user permission may be required when the user is
going to be billed for access to a service. It should be understood that table 1 is
exemplary — a remote content configuration database 247 may include greater, fewer,
and/or different fields. While a user may specify content resources, a television
service provider (which may have a contract with one or more content resources) may
add content resources to a television receiver’s remote content configuration database

247.

[0059] Control processor 210-1 may have an EPG rending engine 211 that may be
configured to cause an EPG to be output that is based on data from EPG database 230
and information about the availability of at least portions of television programs via
content resources indicated in remote content configuration database 247. For
instance, control processor 210-1 may control presentation attributes of each
television program indicated in a presented EPG, such as a status bar and presentation
color. Control processor 210-1 may have a content access engine 111 that is
configured to query and retrieve content from content resources via network interface
220 in accordance with data in remote content access credentials database 246 and

remote content configuration database 247.

[0060] For simplicity, television receiver 200 of FIG. 2 has been reduced to a block
diagram; commonly known parts, such as a power supply, have been omitted.
Further, some routing between the various modules of television receiver 200 has
been illustrated. Such illustrations are for exemplary purposes only. The state of two

modules not being directly or indirectly connected does not indicate the modules
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cannot communicate. Rather, connections between modules of the television receiver
200 are intended only to indicate possible common data routing. It should be
understood that the modules of television receiver 200 may be combined into a fewer
number of modules or divided into a greater number of modules. Further, the
components of television receiver 200 may be part of another device, such as built
into a television. Also, while television receiver 200 may be used to receive, store,
and present television channels received via a satellite, it should be understood that
similar components may be used to receive, store, and present television channels via

a cable network.

[0061] FIG. 3 illustrates an embodiment 300 of an EPG that indicates missed
television program content availability. The EPG is presented by a display device
302, which may be a television. The EPG is output for display by a television
receiver, such as television receiver 200 of FIG. 2 and television receiver 110 of FIG.
1. In embodiment 300, an EPG is being presented at 6:22 PM, possibly in response to
a user request for the EPG. The EPG displays multiple television programs on
multiple television channels, including television programs currently in-progress. The
EPG may be presented as a scheduling table, with columns based on time and rows

based on television channels. Other variations are possible.

[0062] Some of the television programs that are currently in progress may include
television programs which began at 6 PM or earlier. For example, in illustrated
embodiment 300, television program 310 runs from 6 PM until 6:30 PM; while
television program 314 started earlier than 6 PM, such as at 5:30 PM. For some or all
television programs currently in progress that are displayed by the EPG, a graphical
clement may be presented that indicates how much of the broadcast of the television
program has elapsed. The determination of how much of the television program
being broadcast has elapsed may be based on scheduling data previously transmitted

to the television receiver and stored using an EPG database and the current time.

[0063] In some embodiments, the graphical element that indicates the amount of
progress through each television program is a progress bar. The progress bar may be
adjusted in length to fit within the displayed entry for the television program within
the displayed EPG. For example, television program 314 may have begun earlier than
6 PM, but because the EPG is displayed beginning at 6 PM, the length of the progress
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bar for television program 314 may be adjusted to fit within the displayed EPG entry
for television program 314. Within each progress bar, an indicator may be present
which indicates the amount of progress through the television program. For example,
a progress bar may be partially filled to indicate how much of the television program
has elapsed. Zero fill indicates the television program has not begun or has just
begun; 50% fill may indicate that the broadcast of the television program is halfway
complete. The program bar for television program 314 is about 85% full, indicating

85% of the broadcast of the television program has already occurred.

[0064] An attribute of the graphical element used to indicate the program through
the television program may be used to indicate the availability of at least the portion
of the broadcast television program already broadcast. For example, referring to
television program 310, at time 6:22 PM, the user may desire to retrieve the earlier
missed 22 minutes of the television program. In some embodiments, the color of the
filled portion of the status bar for each television program may indicate the
availability of retrieval of the portion of the television program. For example, if the
progress bar is colored green, this may indicate that the television program has been
recorded locally by the television receiver, such as using DVR functionality. If the
progress bar is colored yellow, this may indicate that the television program is
available to be retrieved via a content resource available across a network. If the
progress bar is colored red, this may indicate that the television program is not

available to be retrieved.

[0065] In order to determine whether a television program is available to be
retrieved, the television receiver may query various content resources to determine if
the missed portion of the television program is available. In some embodiments,
rather than presenting an indication of whether a missed portion of a broadcast
television program is available to be retrieved, a user may be required to select the
particular television program for one or more content resources to be queried. In
some embodiments, rather than querying content resources while the EPG is being
displayed or when the EPG is requested by a user, content resources may be queried
ahead of time (such as daily) to determine availability ahead of the broadcast of each
television program. For instance, a content resource may indicate hours, days, or

even weeks ahead of time if a particular scheduled broadcast television program will
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be made available for access via the content resource during or after the scheduled

broadcast.

[0066] In illustrated embodiment 300, television program 310, television program
314, and television program 318 each have a progress bar having the same color. In
illustrated embodiment 300, this color (represented by a first pattern) indicates that
these television programs are available from a remote content resource. The color
(represented by a second pattern) of the progress bar for television program 312
indicates that the missed portion of the television program is not available. The color
(represented by a third pattern) of the progress bar for television program 316
indicates that this television program has been locally recorded by the television

receiver using DVR functionality.

[0067] For at least portions of television programs available from multiple content
resources, a secondary indicator may be present that indicates the content resources
from which the content is available. For example, referring to television program
314, 2 icons are present: icon “A” and icon “V.” each of these icons may represent a
different content resource. A user may be permitted to select which content resources
are used to retrieve the missed portion of television program 314. For instance, if the
user desires to watch the missed portion of television program 314, the user may
select a particular icon from within the EPG entry for television program 314. In
some embodiments, the television receiver may select a content resource as a default
based on previously defined priorities, such as priorities stored by remote content
configuration database 247 of FIG. 2. In some embodiments, the television receiver
may ping each content resource to determine which is responding faster. The faster
content resource may be selected by the television receiver. In illustrated
embodiment 300, icon “A” for television program 314 is highlighted; this highlighting
may indicate that the user has selected the content resource associated with icon “A”,
the television receiver has selected the content resource associated with icon “A”
based on a predefined content resource priority, or the content resource associated
with icon “A” is responding faster than the content resource associated with icon “V.”
In some embodiments, graphical elements other than an icon are used to represent
content resources. If only a single content resource is available for a particular
television program, no icon may be presented, such as indicated by a television

program 310. In other embodiments, if only a single content resource is available for
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a particular television program in icon indicative of the content resource may be

presented, such as for television program 318.

[0068] In some embodiments, it may be possible to view indications for television
programs that have yet to begin being broadcast that indicate whether or not the
television program will be available via one or more content resources. Further, in
some embodiments, it may be possible to view a listing of television programs
previously completely broadcast (e.g., not in progress). This listing of television
programs may indicate whether the television program can be fully retrieved (e.g., not
just a portion) from one or more content resources. In some embodiments, while a
portion of a television program may be retrieved from a content resource while the
television program is being broadcast, once the broadcast is complete it may not be
possible for the television receiver to retrieve the television program from the content
resource. Further, a television program may only be available from the content
resource for a predefined amount of time (e.g., for up to a week following initial

broadcast).

[0069] The illustrated example of embodiment 300 discloses the use of progress
bars and a color of the progress bar to indicate the availability of a missed portion of
the television program. It should be understood that an attribute of television program
entries within an EPG besides color may be used to indicate availability of missed
portions of television programs. For instance, a graphical element, such as an icon,
may be presented in association with various television program entries in the EPG
that indicate availability of the missed portion of the television program via one or

more content resources.

[0070] FIG. 4 illustrates an embodiment 400 of an EPG that indicates missed
television program content availability. The EPG is presented by a display device
402, which may be a television. The EPG is output for display by a television
receiver, such as television receiver 200 of FIG. 2 and television receiver 110 of FIG.
1. In embodiment 400, an EPG is being presented at 9:17 PM, possibly in response to
a user request for the EPG. The EPG displays multiple television programs on
multiple television channels, including television programs currently in-progress. The
EPG may be presented as a tile-based display. In such a tile-based display, a

graphical image may represent the television program. The graphical image may be a
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showcard or frame (e.g., MPEG I-frame) captured from the video feed of the
television program. A showcard may be a graphical image intended to represent the
television program, such as a cast photograph with the title of the television program.
Other variations are possible. A tile display, such as presented in embodiment 400,
may be used to display television programming currently being broadcast in a
particular category. For example, embodiment 400 presents television programming

currently directed to sports that is being broadcast.

[0071] In the illustrated embodiment 400, a college basketball game is selected, as
indicated by highlighting 410. Showcard 411 represents the basketball game.
Progress bar 412 is partially filled to indicate the amount of the basketball game
which has already been broadcast. An attribute of the progress bar, such as its color,
may indicate whether the portion of the basketball game which has already been
broadcast may be retrieved from a content resource. In illustrated embodiment 400,
the shading present in the filled portion of progress bar 412 indicates that the portion
of the basketball game which has already been broadcast may be retrieved from a
remote content resource. Icon 413 and icon 414 indicate the remote content resources
from which the portion of the basketball game that has already been broadcast may be
retrieved. As described in relation to television program 314, a user may be permitted
to select which content resource is used to retrieve the portion of the television
program which has already been broadcast. Further, the portion of the television
program which has already been broadcast may be retrieved from the content resource
selected based on the speed of response of the content resource or previously

established priority ranking.

[0072] While in embodiment 400, the attribute of a progress bar, such as color, is
used to indicate whether an already broadcast portion of a television program is
available to be retrieved from a content resource, it should be understood that some
other attribute of a television program’s indication in the EPG may be used. For
example, a background color for the entire entry of the television program in the EPG
may indicate availability. Besides color, icons, shading, highlighting, or text may be
other ways of indicating whether a television program can be retrieved from one or

more content resources.
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[0073] Various methods may be performed using the EPG interfaces and systems
previously described. FIG. 5 illustrates an embodiment of a method 500 for
presenting an EPG that indicates missed television program content availability.
Method 500 may be performed using system 100 of FIG. 1 and/or the television
receiver 200 of FIG. 2. It should be understood that method 500 may be performed
using other forms of television provider systems (e.g., cable, [P-based) and other
forms of television receivers. Each step of method 500 may be performed using a
television receiver, which may include one or more instances of computerized
components, such as presented in FIG. 7. As such, means for performing method 500
generally include television receivers. More specifically, means for performing
method 500 include one or more instances of the components detailed in relation to
FIG. 2 and FIG. 7.

[0074] At step 510, a request may be received to present an EPG via a display
device, such as a television. This request to present the EPG may be from a user (e.g.,
via a remote control) or the request may originate from the television receiver. For
example, the EPG may be displayed when the television receiver is powered on.
When the EPG is displayed, at least some broadcast television programs are in
progress; as such, a television service provider may be broadcasting the television
programs to multiple television receivers via multiple television channels. At least
some of the television programs have already elapsed. For example, at step 510, the
television receiver may present the EPG at 8:05 PM while the broadcast television
programs began being broadcast at 8:00 PM or earlier. As such, each of the television
programs being broadcast has a missed portion (which may vary in length based on

when the television program began broadcast).

[0075] At step 520, one or more content resources from which the missed portions
of the television programs may be retrieved are analyzed. Step 520 may involve
querying some or all of the available content resources to determine if the missed
portion of one or more of the television programs is available. The content resources
may involve a local storage medium of the television receiver, which may have
recorded the missed portion of one or more of the television programs using DVR
functionality of the television receiver. A database may be checked to determine if
the missed portion of the television program was recorded. In some embodiments, a

television service provider and a user are each able to configure the television receiver
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to record television programs. Therefore, a missed portion of a television program
may be recorded even if the user has not specifically selected the television program
for recording. Multiple other content resources may be available via a network
connection, such as previously described public sources, the television service
provider, catch-up services, subscription services, television receivers, and other
computerized devices, such as illustrated in FIG. 1. Further, it may be determined if a
staggered broadcast of the television program is available via the television service

providers distribution network.

[0076] Some or all of these content resources may be contacted to determine the
availability of missed portions of the television programs being broadcast.
Alternatively, content resources may be queried in an order of priority. In such
embodiments, once a content resource is determined to have the missed portion of the
television program available for transmission to the television receiver, other content
resources lower in priority may not be contacted regarding the missed portion of the
television program. In some embodiments, a schedule may be fetched from one or
more content resources that indicate which television programs will be available from
the content resources in the future. As such, querying at the time of displaying the
EPG may not be necessary. Rather, a schedule for a content resource stored by the
television receiver may be consulted to determine if the missed portion of one or more

television programs is available from the content resource.

[0077] At step 530, presentation of the EPG may be configured to include
indications of the availability of the missed portions of television programs already
being broadcast. The indications of availability may be integrated with a progress bar
which indicates the amount of the television program which has already been
broadcast and the amount of the television program yet to be broadcast (based upon a
schedule previously received by the television receiver and stored in an EPG
database, such as EPG database 230 of FIG. 2). The presentation of the EPG may be
configured for output to a display device as similarly described in relation to FIGS. 3
and 4, or may be configured for output to a display device in some other manner.
Various color schemes and graphical element schemes may be configured at step 530

in accordance with the embodiments described in relations to FIGS. 3 and 4.
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[0078] Further, as content resources are queried and responses are received
indicating the availability (or unavailability) of portions of television programs, the
EPG may be further updated. For example, when first output to a display device for
presentation, the EPG may indicate that a missed portion of a particular television
program is not available. However, after a period of time, such as several seconds,
presentation of the EPG may be updated to indicate that a content resource does have
the missed portion of the television program available for retrieval. Further, the
progress bars presented for television programs in progress may be continually or
periodically updated while the EPG is being output for presentation. In some
embodiments, in order to trigger querying of content resources, a user may be
required to provide input to the television receiver via the EPG interface. For
example, the user may provide input requesting the availability of a missed portion of

a particular television program or of all television programs currently in progress.

[0079] At step 540, the EPG may be presented by outputting the EPG to a display
device by the television receiver for presentation. The EPG may be presented as
configured at step 530 and may be updated continually, periodically, or upon request

from a user.

[0080] FIG. 6 illustrates an embodiment of a method 600 for presenting missed
television program content. Method 600 may be performed using system 100 of FIG.
1 and/or the television receiver 200 of FIG. 2. It should be understood that method
600 may be performed using other forms of television provider systems (e.g., cable,
IP-based) and other forms of television receivers. Each step of method 600 may be
performed using a television receiver, which may include one or more instances of
computerized components, such as presented in FIG. 7. As such, means for
performing method 600 generally include television receivers. More specifically,
means for performing method 600 include one or more instances of the components
detailed in relation to FIG. 2 and FIG. 7. Method 600 may represent a more detailed
example of method 500 of FIG. 5.

[0081] At step 605, a user may provide user preferences that govern retrieval of
content from content resources. These user preferences may indicate which content
resources should be used to attempt to receive missed portion of television programs,

a priority order for obtaining television programming from content resources, and/or
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user credentials for content resources. These user preferences may be consulted by
the television receiver when attempting to use a content resource to retrieve a missed

portion of a television program.

[0082] At step 610, a request may be received to present an EPG via a display
device, such as a television. When the EPG is displayed, at least some broadcast
television programs are in progress; as such, a television service provider may be
broadcasting the television programs to multiple television receivers via multiple
television channels. At least some of the television programs have already elapsed.
As such, each of the television programs being broadcast has a missed portion (which

may vary in length based on when the television program began broadcast).

[0083] At step 615, requests may be transmitted to content resources to determine if
the content resources have one or more missed portions of the television program
available for retrieval. In some embodiments, rather than transmitting such a request
after receiving a request to display the EPG, a schedule of available content may have
been previously obtained from one or more content resources. At step 620, responses
may be received from one or more content resources indicating the availability of the

missed portion of the television program.

[0084] At step 625, responses from one or more content resources may be analyzed
and/or schedules that indicate the availability of television programs from content
resources may be analyzed. A content resource may be a local storage medium,
which may have recorded the missed portion of one or more of the television
programs using DVR functionality of the television receiver. A database may be
checked to determine if the missed portion of the television program was recorded by
the television receiver. Multiple other content resources may be available via a
network connection, such as previously described public sources, the television
service provider, catch-up services, subscription services, television receivers, and
other computerized devices, such as illustrated in FIG. 1. Further, it may be
determined if a staggered broadcast of the television program is available via the

television service providers distribution network.

[0085] At step 630, presentation of the EPG may be configured to include
indications of the availability of the missed portions of television programs already

being broadcast. The indications of availability may be integrated with a progress bar

32

PCT/US2014/033796



10

15

20

25

30

WO 2014/179017 PCT/US2014/033796

which indicates the amount of the television program which has already been
broadcast and the amount of the television program yet to be broadcast (based upon a
schedule previously received by the television receiver and stored in an EPG
database, such as EPG database 230 of FIG. 2. The presentation of the EPG may be
configured for output to a display device as similarly described in relation to FIGS. 3
and 4, or may be configured for output to a display device in some other manner.
Various color schemes and graphical element schemes may be configured at step 530
in accordance with the embodiments described in relations to FIGS. 3 and 4. At step
635, the EPG may be presented by outputting the EPG to a display device by the
television receiver for presentation. The EPG may be presented as configured at step

630 and may be updated continually, periodically, or upon request from a user.

[0086] At step 640, a user may select a television program, such as via a remote
control in communication with the television receiver. This television program,
which is in progress of being broadcast, has a missed portion of the television
program available for retrieval from a content resource. The selection received by the
television receiver may trigger retrieval of the missed portion from a content resource

determined to have the missed portion available.

[0087] At step 645, a content resource is selected from which the missed portion of
the television program is to be retrieved. The selection may be based on a priority
listing indicated by the user preferences defined at step 605. The selection may
instead be based on a lowest response time and/or transfer rate from multiple content
resources that have the missed portion available. The selection may be based on
whichever content resource is first determined to have the missed portion of the
television program available. In some embodiments, if multiple content resources
have the missed portion of the television program available, the user may be prompted

to select from which content resource to retrieve the missed portion.

[0088] At step 650, the remaining portion of the television program that is being
broadcast and has not been missed may be recorded by the television receiver. As
such, from the content resource (assuming the content resource is not a local storage
medium), only the missed portion of the television program may be retrieved. The
remaining portion of the television program may be recorded locally by the television

receiver, thus limiting the amount of data that needs to be retrieved from the content
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resource. Accordingly, only the portion of the television program missed before step
650 may need to be retrieved from the content resource; the remainder may be
recorded locally by the television receiver. Alternatively, in some embodiments, the
entire television program is retrieved from the content resource. In some
embodiments, if a portion of the television program is being transferred to the
television receiver and the operating conditions deteriorate (e.g., the transfer rate is
low, the latency is high, or the content resource stops responding), the television
receiver may be configured to switch to retrieving the portion of the television

program from another content resource that has the portion available for retrieval.

[0089] At step 655, the television program may be output for playback to the
display device. The missed portion of the television program may be presented first,
followed by a portion of the television program recorded locally by the television
receiver. Playback between the portion of the television program retrieved from the
content resource and the locally recorded portion may be seamless and may not

require any user input to transition the playback.

[0090] FIG. 7 illustrates an embodiment of a computer system. A computer system
as illustrated in FIG. 7 may be incorporated as part of the previously described
computerized devices, such as the television receivers and content resources. FIG. 7
provides a schematic illustration of one embodiment of a computer system 700 that
can perform various steps of the methods provided by various embodiments. It
should be noted that FIG. 7 is meant only to provide a generalized illustration of
various components, any or all of which may be utilized as appropriate. FIG. 7,
therefore, broadly illustrates how individual system elements may be implemented in

a relatively separated or relatively more integrated manner.

[0091] The computer system 700 is shown comprising hardware elements that can
be electrically coupled via a bus 705 (or may otherwise be in communication, as
appropriate). The hardware elements may include one or more processors 710,
including without limitation one or more general-purpose processors and/or one or
more special-purpose processors (such as digital signal processing chips, graphics
acceleration processors, video decoders, and/or the like); one or more input devices

715, which can include without limitation a mouse, a keyboard, remote control, and/or
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the like; and one or more output devices 720, which can include without limitation a

display device, a printer, and/or the like.

[0092] The computer system 700 may further include (and/or be in communication
with) one or more non-transitory storage devices 725, which can comprise, without
limitation, local and/or network accessible storage, and/or can include, without
limitation, a disk drive, a drive array, an optical storage device, a solid-state storage
device, such as a random access memory (“RAM”), and/or a read-only memory
(“ROM”), which can be programmable, flash-updateable and/or the like. Such
storage devices may be configured to implement any appropriate data stores,

including without limitation, various file systems, database structures, and/or the like.

[0093] The computer system 700 might also include a communications subsystem
730, which can include without limitation a modem, a network card (wireless or
wired), an infrared communication device, a wireless communication device, and/or a
chipset (such as a Bluetooth™ device, an 802.11 device, a WiFi device, a WiMax
device, cellular communication device, etc.), and/or the like. The communications
subsystem 730 may permit data to be exchanged with a network (such as the network
described below, to name one example), other computer systems, and/or any other
devices described herein. In many embodiments, the computer system 700 will
further comprise a working memory 735, which can include a RAM or ROM device,

as described above.

[0094] The computer system 700 also can comprise software elements, shown as
being currently located within the working memory 735, including an operating
system 740, device drivers, executable libraries, and/or other code, such as one or
more applications 745, which may comprise computer programs provided by various
embodiments, and/or may be designed to implement methods, and/or configure
systems, provided by other embodiments, as described herein. Merely by way of
example, one or more procedures described with respect to the method(s) discussed
above might be implemented as code and/or instructions executable by a computer
(and/or a processor within a computer); in an aspect, then, such code and/or
instructions can be used to configure and/or adapt a general purpose computer (or
other device) to perform one or more operations in accordance with the described

methods.
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[0095] A set of these instructions and/or code might be stored on a non-transitory
computer-readable storage medium, such as the non-transitory storage device(s) 725
described above. In some cases, the storage medium might be incorporated within a
computer system, such as computer system 700. In other embodiments, the storage
medium might be separate from a computer system (e.g., a removable medium, such
as a compact disc), and/or provided in an installation package, such that the storage
medium can be used to program, configure, and/or adapt a general purpose computer
with the instructions/code stored thereon. These instructions might take the form of
executable code, which is executable by the computer system 700 and/or might take
the form of source and/or installable code, which, upon compilation and/or
installation on the computer system 700 (e.g., using any of a variety of generally
available compilers, installation programs, compression/decompression utilities, etc.),

then takes the form of executable code.

[0096] It will be apparent to those skilled in the art that substantial variations may
be made in accordance with specific requirements. For example, customized
hardware might also be used, and/or particular elements might be implemented in
hardware, software (including portable software, such as applets, etc.), or both.
Further, connection to other computing devices such as network input/output devices

may be employed.

[0097] As mentioned above, in one aspect, some embodiments may employ a
computer system (such as the computer system 700) to perform methods in
accordance with various embodiments of the invention. According to a set of
embodiments, some or all of the procedures of such methods are performed by the
computer system 700 in response to processor 710 executing one or more sequences
of one or more instructions (which might be incorporated into the operating system
740 and/or other code, such as application 745) contained in the working memory
735. Such instructions may be read into the working memory 735 from another
computer-readable medium, such as one or more of the non-transitory storage
device(s) 725. Merely by way of example, execution of the sequences of instructions
contained in the working memory 735 might cause the processor(s) 710 to perform

one or more procedures of the methods described herein.
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[0098] The terms “machine-readable medium,” “computer-readable storage
medium” and “computer-readable medium,” as used herein, refer to any medium that
participates in providing data that causes a machine to operate in a specific fashion.
These mediums may be non-transitory. In an embodiment implemented using the
computer system 700, various computer-readable media might be involved in
providing instructions/code to processor(s) 710 for execution and/or might be used to
store and/or carry such instructions/code. In many implementations, a computer-
readable medium is a physical and/or tangible storage medium. Such a medium may
take the form of a non-volatile media or volatile media. Non-volatile media include,
for example, optical and/or magnetic disks, such as the non-transitory storage

device(s) 725. Volatile media include, without limitation, dynamic memory, such as

the working memory 735.

[0099] Common forms of physical and/or tangible computer-readable media
include, for example, a floppy disk, a flexible disk, hard disk, magnetic tape, or any
other magnetic medium, a CD-ROM, any other optical medium, any other physical
medium with patterns of marks, a RAM, a PROM, EPROM, a FLASH-EPROM, any
other memory chip or cartridge, or any other medium from which a computer can read

instructions and/or code.

[0100] Various forms of computer-readable media may be involved in carrying one
or more sequences of one or more instructions to the processor(s) 710 for execution.
Merely by way of example, the instructions may initially be carried on a magnetic
disk and/or optical disc of a remote computer. A remote computer might load the
instructions into its dynamic memory and send the instructions as signals over a

transmission medium to be received and/or executed by the computer system 700.

[0101] The communications subsystem 730 (and/or components thereof) generally
will receive signals, and the bus 705 then might carry the signals (and/or the data,
instructions, etc. carried by the signals) to the working memory 735, from which the
processor(s) 710 retrieves and executes the instructions. The instructions received by
the working memory 735 may optionally be stored on a non-transitory storage device

725 either before or after execution by the processor(s) 710.

[0102] It should further be understood that the components of computer system 700

can be distributed across a network. For example, some processing may be performed
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in one location using a first processor while other processing may be performed by
another processor remote from the first processor. Other components of computer
system 700 may be similarly distributed. As such, computer system 700 may be
interpreted as a distributed computing system that performs processing in multiple
locations. In some instances, computer system 700 may be interpreted as a single
computing device, such as a distinct laptop, desktop computer, or the like, depending

on the context.

[0103] The methods, systems, and devices discussed above are examples. Various
configurations may omit, substitute, or add various procedures or components as
appropriate. For instance, in alternative configurations, the methods may be
performed in an order different from that described, and/or various stages may be
added, omitted, and/or combined. Also, features described with respect to certain
configurations may be combined in various other configurations. Different aspects
and elements of the configurations may be combined in a similar manner. Also,
technology evolves and, thus, many of the elements are examples and do not limit the

scope of the disclosure or claims.

[0104] Specific details are given in the description to provide a thorough
understanding of example configurations (including implementations). However,
configurations may be practiced without these specific details. For example, well-
known circuits, processes, algorithms, structures, and techniques have been shown
without unnecessary detail in order to avoid obscuring the configurations. This
description provides example configurations only, and does not limit the scope,
applicability, or configurations of the claims. Rather, the preceding description of the
configurations will provide those skilled in the art with an enabling description for
implementing described techniques. Various changes may be made in the function
and arrangement of elements without departing from the spirit or scope of the

disclosure.

[0105] Also, configurations may be described as a process which is depicted as a
flow diagram or block diagram. Although each may describe the operations as a
sequential process, many of the operations can be performed in parallel or
concurrently. In addition, the order of the operations may be rearranged. A process

may have additional steps not included in the figure. Furthermore, examples of the
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methods may be implemented by hardware, software, firmware, middleware,
microcode, hardware description languages, or any combination thereof. When
implemented in software, firmware, middleware, or microcode, the program code or
code segments to perform the necessary tasks may be stored in a non-transitory
computer-readable medium such as a storage medium. Processors may perform the

described tasks.

[0106] Having described several example configurations, various modifications,
alternative constructions, and equivalents may be used without departing from the
spirit of the disclosure. For example, the above elements may be components of a
larger system, wherein other rules may take precedence over or otherwise modify the
application of the invention. Also, a number of steps may be undertaken before,

during, or after the above elements are considered.
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WHAT IS CLAIMED IS:

L. A television receiver system for providing available playback
options for missed portions of broadcast content, the television receiver system
comprising:

one or more processors; and

a memory communicatively coupled with and readable by the one or
more processors and having stored therein processor-readable instructions which,
when executed by the one or more processors, cause the one or more processors to:

process a received request to present an electronic
programming guide that comprises indications of a plurality of television
programs currently being broadcast, wherein
when the received request to present the electronic
programming guide is processed, a missed portion of one or more
television programs of the plurality of television programs has already
been broadcast;
for each missed portion of the one or more television programs
of the plurality of television programs, analyze a plurality of content resources
from which the missed portion of each television program is potentially
retrievable;
for a television program of the one or more television
programs, identify a first source from the plurality of content resources from
which the missed portion of the television program is retrievable;
configure the electronic programming guide to comprise an
indication of availability of the missed portion of the television program; and
output the electronic programming guide for display such that
the indication of availability of the missed portion of the television program is

indicated.

2. The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 1, wherein the
indication of availability of the missed portion of the television program comprises a

progress bar that indicates a time within a total play time of the television program
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and a color of the progress bar indicates availability of the missed portion of the

television program.

3. The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 2, wherein the
processor-readable instructions which, when executed by the one or more processors,
further cause the one or more processors to:

select a state for the progress bar, wherein the state for the progress bar
is based on the availability of the missed portion of the television program and the
state is selected from at least three states, comprising;:

a first state associated with a first color, wherein the first state
is indicative of the missed portion of the television program not being
available;

a second state associated with a second color, wherein the
second state is indicative of the missed portion of the television program being
locally stored by the television receiver system; and

a third state associated with a third color, wherein the third state
is indicative of the missed portion of the television program being remotely

available to the television receiver system.

4. The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 1, wherein the
indication of availability of the missed portion of the television program comprises an

icon that indicates the first source from the plurality of content resources.

5. The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 1, wherein the
indication of availability of the missed portion of the television program comprises
multiple icons, each icon indicative of a different source from the plurality of content

resources through which the missed portion of the television program is available.

6. The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 1, wherein the
processor-readable instructions which, when executed by the one or more processors,

further cause the one or more processors to:
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receive and store user credentials from a user of the television receiver
system, wherein the user credentials are necessary to access the first source from the
plurality of content resources; and

provide the user credentials to the first source.

7. The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 1, wherein the
processor-readable instructions which, when executed by the one or more processors,
cause the one or more processors to, for the television program of the plurality of
television programs, identify the first source from the plurality of content resources
from which the missed portion of the television program is retrievable, further cause
the one or more processors to:

for the television program of the plurality of television programs,
identify a second source from the plurality of content resources from which the
missed portion of the television program is retrievable, wherein the first source and

the second source are remote from the television receiver system.

8. The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 7, wherein the
processor-readable instructions which, when executed by the one or more processors,
further cause the one or more processors to:

process a selection of the television program, wherein the selection is
based on user input;

determine, at least partially based on a faster response time, to select
the first source instead of the second source to retrieve the missed portion of the
television program; and

retrieve at least the missed portion of the television program from the

first source.

9. The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 1, wherein each
television program of the plurality of television programs is presented in the
clectronic programming guide with a showcard specific to the corresponding

television program.
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10.  The television receiver system for providing the available
playback options for missed portions of broadcast content of claim 1, wherein the

television receiver system is a set top box.

11. A method for providing available playback options for missed
5 portions of broadcast content, the method comprising:
receiving, by a television receiver, a request to present an
electronic programming guide that comprises indications of a plurality of
television programs currently being broadcast, wherein
when the received request to present the electronic
10 programming guide is processed, a missed portion of one or more
television programs of the plurality of television programs has already
been broadcast;
for each missed portion of the one or more television programs
of the plurality of television programs, analyzing, by the television receiver, a
15 plurality of content resources from which the missed portion of the television
program is potentially retrievable;
for a television program of the one or more television
programs, identifying, by the television receiver, a first source from the
plurality of content resources from which the missed portion of the television
20 program is retrievable;
configuring, by the television receiver, the electronic
programming guide to comprise an indication of availability of the missed
portion of the television program; and
outputting, by the television receiver, the electronic
25 programming guide for display such that the indication of availability of the

missed portion of the television program is indicated.

12. The method for providing the available playback options for
missed portions of broadcast content of claim 11, wherein the indication of
availability of the missed portion of the television program comprises a progress bar

30 that indicates a time within a total play time of the television program and a color of

the progress bar indicates availability of the missed portion of the television program.
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13. The method for providing the available playback options for
missed portions of broadcast content of claim 12, the method further comprising:

selecting, by the television receiver, a state for the progress bar,
wherein the state for the progress bar is based on the availability of the missed portion
of the television program and the state is selected from at least three states,
comprising:

a first state associated with a first color, wherein the first state
is indicative of the missed portion of the television program not being
available;

a second state associated with a second color, wherein the
second state is indicative of the missed portion of the television program being
locally stored by the television receiver; and

a third state associated with a third color, wherein the third state
is indicative of the missed portion of the television program being remotely

available to the television receiver.

14. The method for providing the available playback options for
missed portions of broadcast content of claim 11, wherein the indication of
availability of the missed portion of the television program comprises an icon that

indicates the first source from the plurality of content resources.

15. The method for providing the available playback options for
missed portions of broadcast content of claim 11, wherein the indication of
availability of the missed portion of the television program comprises multiple icons,
each icon indicative of a different source from the plurality of content resources

through which the missed portion of the television program is available.

16. The method for providing the available playback options for
missed portions of broadcast content of claim 11, the method further comprising:

receiving and storing, by the television receiver, user credentials,
wherein the user credentials are necessary to access the first source from the plurality
of content resources; and

providing, by the television receiver, the user credentials to the first

source.
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17. The method for providing the available playback options for
missed portions of broadcast content of claim 11, wherein identifying the first source
from the plurality of content resources from which the missed portion of the television
program is retrievable, further comprises:

5 identifying, by the television receiver, a second source from the
plurality of content resources from which the missed portion of the television program
is retrievable, wherein the first source and the second source are remote from the

television receiver.

18. The method for providing the available playback options for
10 missed portions of broadcast content of claim 17, further comprises:
processing, by the television receiver, a selection of the television
program, wherein the selection is based on user input;
determining, by the television receiver, at least partially based on a
faster response time, to select the first source instead of the second source to retrieve
15  the missed portion of the television program; and
retrieving, by the television receiver, at least the missed portion of the

television program from the first source.

19. The method for providing the available playback options for
missed portions of broadcast content of claim 11, wherein each television program of
20  the plurality of television programs is presented in the electronic programming guide

with a showcard specific to the corresponding television program.

20. A non-transitory processor-readable medium for providing
available playback options for missed portions of broadcast content, comprising
processor-readable instructions configured to cause one or more processors to:

25 process a received request to present an electronic programming guide
that comprises indications of a plurality of television programs currently being
broadcast, wherein

when the received request to present the electronic
programming guide is processed, a missed portion for at least one of the

30 plurality of television programs has already been broadcast;
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for each of the missed portions of the plurality of television programs,
analyze a plurality of content resources from which the missed portion of each
television program of the plurality of television programs is potentially retrievable;

for a television program of the plurality of television programs,

5 identify a first source from the plurality of content resources from which the missed

portion of the television program is retrievable;

configure the electronic programming guide to comprise an indication
of availability of the missed portion of the television program; and

output the electronic programming guide for display such that the

10 indication of availability of the missed portion of the television program is indicated.
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