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AUDIO STREAM MANAGEMENT FOR 
TELEVISION CONTENT 

RELATED APPLICATION 

0001. This application is a continuation of, and claims 
priority to U.S. patent application Ser. No. 1 1/821,745, filed 
on Jun. 25, 2007, the disclosure of which is incorporated by 
reference herein. 

BACKGROUND 

0002 Traditional television content was provided from a 
single source of audio and video. Therefore, to output this 
traditional television content a user simply tuned a television 
to a particular channel to output the video and audio that was 
made available via that particular channel. Although this 
technique was convenient, it was inflexible and required users 
to tune to different channels if different audio was desired. 
For instance, a user that desired to view the television pro 
gram in a different language was forced to tune to another 
channel to output the television program in the different lan 
guage, which may be difficult to locate and thus inconvenient. 
0003. Although techniques were developed to provide for 
two audio sources with a single television program, these 
techniques often required manual interaction on the part of 
the user each time different audio was desired. For example, 
a user may tune to a particular television program. To output 
desired audio, the user was forced to manually input a selec 
tion of different audio. Further, the user was generally given 
little if no information regarding the actual content included 
in the audio Sources, and therefore was not able to make an 
informed decision as to what audio was being provided by 
respective audio sources and therefore was often forced to 
listen to the different sources to make a determination. 

SUMMARY 

0004 Audio stream management techniques are 
described. In an implementation, a unique representation is 
generated by a client for each of a plurality of audio streams 
associated with television content received at the client. Each 
of the unique representations is displayed in a user interface at 
the client to be selectable by a user to cause output of a 
respective audio stream with the television content 
0005. In another implementation, one or more computer 
readable media include executable instructions that are 
executable to configure data, which describes one or more 
attributes of a plurality of audio streams associated with tele 
vision content, to specify a particular one of the audio streams 
to be used as a default. The configured data is included with 
the television content to be streamed to a client. 
0006. In a further implementation, a client includes one or 
more modules that are configured to determine which of a 
plurality of audio streams to output that are associated with 
television content when an input is received to tune to the 
television content. The determination is based at least in part 
on one or more locally-stored preferences. When the deter 
mination cannot be made based on the preferences, the deter 
mination is based at least in part on data associated with the 
television content indicating which of the audio streams is to 
be used as a default. 
0007. This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 

Oct. 4, 2012 

claimed Subject matter, nor is it intended to be used as an aid 
in determining the scope of the claimed Subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The detailed description is described with reference 
to the accompanying figures. In the figures, the left-most 
digit(s) of a reference number identifies the figure in which 
the reference number first appears. The use of the same ref 
erence numbers in different instances in the description and 
the figures may indicate similar or identical items. 
0009 FIG. 1 is an illustration of an environment in an 
example implementation that is operable to employ tech 
niques to manage audio streams. 
0010 FIG. 2 is an illustration of an example system show 
ing a head end and a client 104 of FIG. 1 in greater detail as 
streaming television content associated with a plurality of 
audio streams over a network connection to the client. 
0011 FIG. 3 is an illustration of an example implementa 
tion of a user interface that outputs data that describes 
attributes of audio streams associated with television content. 
0012 FIG. 4 is an illustration of an example implementa 
tion of a user interface that outputs portions that are selectable 
by a user to choose from one of a plurality of audio streams to 
be output. 
0013 FIG. 5 is a flow diagram depicting a procedure in an 
example implementation in which data that describes 
attributes of audio streams associated with television content 
is configured to indicate a default audio stream. 
0014 FIG. 6 is a flow diagram depicting a procedure in an 
example implementation in which a user interface is output to 
specify user preferences that has unique representations of 
audio streams that are generated from data that describes the 
audio streams. 

DETAILED DESCRIPTION 

Overview 

0015 Traditional television content was provided from a 
single source of audio and video. Although this technique was 
convenient, it was inflexible and required users to tune to 
different channels if different audio was desired. For instance, 
a user may initially tune to a television program broadcast on 
a particular channel with English audio. If the user desired to 
hear the television program in Spanish, the user was forced to 
locate and then tune to a different channel having the televi 
sion program in Spanish. Although techniques were devel 
oped to provide for two audio sources of audio with a single 
television program, these techniques often required manual 
interaction on the part of the user each time different audio 
was desired. Such as to manually tune to a different audio 
Source each time a user tuned to a different channel. 
0016 Techniques are described to provide audio stream 
management. In an implementation, data that describes 
attributes of audio streams of television content, such as that 
data included in a program map table, is used to enumerate, 
rank and order audio streams for output in a user interface. A 
user may then specify preferences based on this information 
which may then be used to manage Subsequent consumption 
of television content. For example, audio streams for a plu 
rality of television channels may be automatically selected 
based on preferences specified by a user. In this way, the user 
is provided with seamless navigation designed to address the 
user's audio preferences. 
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0017. In another implementation, a provider of the televi 
sion content may configure this data that describes the 
attributes to specify one of the audio streams as a “default'. 
Continuing with the previous example, when the preferences 
of the user “cannot be metas indicated by the data describing 
the attributes of the audio streams, the default stream speci 
fied by the provider may be output. A variety of techniques 
may be employed to specify a default audio stream, an 
example of which may be found in relation to the following 
figures. 
0018. In the following discussion, an example environ 
ment is first described that is operable to perform techniques 
to manage audio streams of television content. Example pro 
cedures are then described that may be employed in the 
example environment, as well as in other environments. 
Although these techniques are described as employed within 
a television environment in the following discussion, it 
should be readily apparent that these techniques may be 
incorporated within a variety of environments without depart 
ing from the spirit and scope thereof. 
0019 
0020 FIG. 1 is an illustration of an environment 100 in an 
example implementation that is operable to manage audio 
streams. The illustrated environment 100 includes ahead end 
102 of a network operator, a client 104 and a content provider 
106 that are communicatively coupled, one to another, via 
network connections 108, 110. In the following discussion, 
the head end 102, the client 104 and the content provider 106 
may be representative of one or more entities, and therefore 
reference may be made to a single entity (e.g., the client 104) 
or multiple entities (e.g., the clients 104, the plurality of 
clients 104, and so on). Additionally, although a plurality of 
network connections 108, 110 are shown separately, the net 
work connections 108, 110 may be representative of network 
connections achieved using a single network or multiple net 
works. For example, network connection 108 may be repre 
sentative of a broadcast network with back channel commu 
nication, an Internet Protocol (IP) network, and so on. 
0021. The client 104 may be configured in a variety of 
ways. For example, the client 104 may be configured as a 
computer that is capable of communicating over the network 
connection 110. Such as a desktop computer, a mobile station, 
an entertainment appliance, a set-top box communicatively 
coupled to a display device as illustrated, a wireless phone, 
and so forth. For purposes of the following discussion, the 
client 104 may also relate to a person and/or entity that oper 
ate the client. In other words, client 104 may describe a 
logical client that includes a user, Software and/or a machine. 
0022. The content provider 106 includes one or more 
items of television content 112(k), where “k” can be any 
integer from 1 to “K”. The television content 112(k) may 
include a variety of data, such as television programming, 
video-on-demand (VOD) files, and so on. The television con 
tent 112(k) is communicated over the network connection 108 
to the head end 102. In the following discussion, television 
content may also be referred to simply as “content. 
0023 Television content 112(k) communicated via the 
network connection 108 is received by the head end 102 and 
may be stored as one or more items of television content 
114(n), where “n” can be any integer from “1” to “N”. The 
television content 114(n) may be the same as or different from 
the television content 112(k) received from the content pro 
vider 106. The television content 114(n), for instance, may 
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include additional data for broadcast to the client 104, such as 
electronic program guide data, and so on. 
0024. The television content 114(n) is also illustrated as 
including a plurality of audio streams 116(1)-116(A). The 
audio streams 116(1)-116(A) may be configured in a variety 
of ways, such as in compliance with RTP Payload Format 
RFC-2250, Motion Picture Experts Group 2 (MPEG2) stan 
dard, and so on. For example, the plurality of audio streams 
116(1)-116(A) may be encapsulated with the television con 
tent 114(n) in a transport stream that is communicated over 
the network connection 110 to the client 104. 
0025. The client 104, as previously stated, may be config 
ured in a variety of ways to receive the television content 
114(n) having the audio streams 116(1)-116(A) over the net 
work connection 110. The client 104 typically includes hard 
ware and Software to transport and decrypt content 114(n)and 
audio streams 116(1)-116(A) received from the head end 102 
for rendering by the illustrated display device and speakers. 
0026. The client 104 may also include digital video 
recorder (DVR) functionality. For instance, the client 104 
may include memory 118 to record television content 114(n) 
and audio streams 116(1)-116(A) as television content 120(c) 
(where 'c' can be any integer from one to “C”) having audio 
streams 122(1)-122(S) received via the network connection 
110 for output to and rendering by the display device and 
speakers. The memory 118 may be configured in a variety of 
ways, Such as a hard disk drive, a removable computer-read 
able medium (e.g., a Writable digital video disc), semicon 
ductor based memory, and so on. Thus, television content 
120(c) that is stored in the memory 118 of the client 104 may 
be copies of the television content 114(n) that was streamed 
from the head end 102. 

0027. The client 104 includes a communication module 
124 that is executable on the client 104 to control content 
playback on the client 104, such as through the use of one or 
more “command modes', i.e., “trick modes', to tune to a 
particular channel, order pay-per-view content, and so on. 
The command modes may provide non-linear playback of the 
content 120(c) (i.e., time shift the playback of the content 
120(c)) such as pause, rewind, fast forward, slow motion 
playback, and the like. 
0028. The head end 102 is illustrated as including a con 
tent manager module 126. The content manager module 126 
is representative of functionality to configure television con 
tent 114(n) and the audio streams 116(1)-116(A) for output 
(e.g., streaming) over the network connection 110 to the client 
104. The content manager module 126, for instance, may 
configure content 112(k) received from the content provider 
106 to be suitable for transmission over the network connec 
tion 108, such as to “packetize' the television content 114(n) 
and the audio streams 116(1)-116(A) into a plurality of 
streams that are encapsulated within a transport stream for 
distribution over the Internet, configuration for a particular 
broadcast channel, map the television content 112(k) to par 
ticular channels, and so on. 
0029. Thus, in the environment 100 of FIG. 1, the content 
provider 106 may broadcast the television content 112(k) 
over a network connection 108 to a multiplicity of network 
operators, an example of which is illustrated as head end 102. 
The head end 102 may then stream the television content 
114(n) over a network connection 110 to a multitude of cli 
ents, an example of which is illustrated as client 104. The 
client 104 may then store the television content 114(n) in the 
memory 118 as television content 120(c) and/or render the 
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television content 114(n) immediately for output as it is 
received, such as when the client 104 is configured to include 
digital video recorder (DVR) functionality. 
0030 The client 104, and more particularly the commu 
nication module 124, is illustrated as including an audio 
manager module 128 which is representative of functionality 
of the client 104 to manage audio streams 116(1)-116(A), 
122(1)-122(S) associated with television content 114(n), 120 
(c), respectively. Although the following discussion will refer 
to management of audio streams 116(1)-116(A) by the audio 
manager module 128 of television content 114(n) received 
from the head end 102, it should be readily apparent that these 
techniques are equally applicable to management of other 
audio streams, such as the audio streams 122(1)-122(S) of the 
television content 120(c) stored locally at the client 104. 
0031. The audio manager module 128, for instance, may 
be configured to automatically determine which of the audio 
streams 116(1)-116(A) to output automatically and without 
user intervention at the client 104. For example, the content 
manager module 126 may include an audio configuration 
module 130 that is representative of functionality to generate 
data that describes the audio streams 116(1)-116(A) and/or to 
package the audio streams 116(1)-116(A) with the television 
content 114(n) for streaming to the client 104. The audio 
configuration module 130 may set one of the audio streams 
116(1)-116(A) as a default. Therefore, when the audio man 
ager module 128 receives the television content 114(n) with 
the plurality of audio streams 116(1)-116(A), the audio man 
ager module 128 may output the default audio stream unless 
otherwise directed. 

0032. The audio manager module 128 may also be repre 
sentative of functionality that takes into account user prefer 
ences when managing the audio streams 116(1)-116(A). The 
audio manager module 128, for instance, may output a user 
interface configured to accept userpreferences. The userpref 
erences may then be used when managing audio streams 
116(1)-116(A), such as which of the streams meet the pref 
erences input by the user. When the preferences cannot be 
met, the audio manager module 128 may then output the 
default audio stream as indicated by the audio configuration 
module 130 as described in the previous example, further 
discussion of which may be found in relation to the following 
figure. 
0033. It should be noted that one or more of the entities 
shown in FIG.1 may be further divided (e.g., the head end 102 
may be implemented by a plurality of servers in a distributed 
computing system), combined, and so on and thus the envi 
ronment 100 of FIG. 1 is illustrative of one of a plurality of 
different environments that may employ the described tech 
niques. 
0034 Generally, any of the functions described herein can 
be implemented using Software, firmware, hardware (e.g., 
fixed-logic circuitry), manual processing, or a combination of 
these implementations. The terms “module”, “functionality”. 
“engine' and “logic' as used herein generally represent soft 
ware, firmware, hardware, or a combination thereof. In the 
case of a Software implementation, for instance, the module, 
functionality, or logic represents program code that performs 
specified tasks when executed on a processor (e.g., CPU or 
CPUs). The program code can be stored in one or more 
computer-readable memory devices, examples of which are 
shown in FIG. 2. The features of the techniques to manage 
audio streams are platform-independent, meaning that the 
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techniques may be implemented on a variety of commercial 
computing platforms having a variety of processors. 
0035 FIG. 2 illustrates an example system 200 showing 
the head end 102 and the client 104 in greater detail as stream 
ing television content 114(n) associated with a plurality of 
audio streams 116(1)-116(A) over a network connection 110 
to the client 104. The head end 102 and the client 104 are 
illustrated in FIG. 2 as including respective processors 202, 
204 and memory 206, 208, and thus the client 104 of FIG. 2 
is illustrated as a client device. 

0036 Processors are not limited by the materials from 
which they are formed or the processing mechanisms 
employed therein. For example, processors may be com 
prised of semiconductor(s) and/or transistors (e.g., electronic 
integrated circuits (ICs)). In Such a context, processor-execut 
able instructions may be electronically-executable instruc 
tions. Alternatively, the mechanisms of or for processors, and 
thus of or for a computing device, may include, but are not 
limited to, quantum computing, optical computing, mechani 
cal computing (e.g., using nanotechnology), and so forth. 
Additionally, although a single memory 206, 208 is shown, 
respectively, for the head end 102 and the client 104, a wide 
variety of types and combinations of memory may be 
employed. Such as random access memory (RAM), hard disk 
memory, removable medium memory, and other types of 
computer-readable media. 
0037. The head end 102 is illustrated as executing the 
content manager module 126 having the audio configuration 
module 130 on the processor 202, which is also storable in 
memory 206. As previously described, the audio configura 
tion module 130 is representative of functionality to configure 
the audio streams 116(1)-116(A) for communication with the 
television content 114(n) over the network connection 110. In 
an implementation, the audio configuration module 130 
encapsulates each of the audio streams 116(1)-116(A) with 
the television content 114(n) to be streamed over the network 
connection 110, although other implementations are also 
contemplated. Such as streaming particular audio streams as 
requested by the client 104. 
0038. In at least one implementation, the audio configura 
tion module 130 is also representative of functionality to 
generate data 210 that describes one or more attributes 212(t) 
(where “t can be any integer from one to “T”) of the audio 
streams 116(1)-116(A). A variety of different attributes 212 
(t) may be described, such as through use of language codes 
212(1) (e.g., English, Spanish, and so on), audio type 212(2) 
(e.g., format of the audio stream, such as in compliance with 
MPEG 2), quality 212(3) (e.g., standard or high definition 
audio), physical order in a program map table 212(4), a 
sequence number 212(5) as well as “other 212(6) attributes 
such as a textual description. These attributes 212(t) 
described by the data 210 may be configured to provide a 
wide variety of functionality. 
0039. A convention, for instance, may be adopted where 
each audio stream 116(1)-116(A) is assigned a respective 
program identifier (PID). The PIDs may then be used to 
indicate a particular one of the audio streams 116(1)-116(A) 
is to be used as a “default', e.g., by using an audio stream 
having a “lowest PID relative to other PIDs assigned to other 
audio streams, a “highest PID, and so on. The PIDs may also 
be used to indicate a hierarchy of Suggested audio stream 
consumption (e.g., from high to low) through sequential 
ordering of the PIDs. Therefore, the audio manager module 
128 may take the “suggestions of the head end 102 indicated 
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through use of the PIDs to select a particular one of the audio 
streams 116(1)-116(A) to be output. Further discussion of 
configuration of data 210 that describe attributes 212(t) may 
be found in relation to FIG. 4. 

0040. In at least one implementation, the data 210 and the 
attributes 212(t) may be used by the audio manager module 
128 as a basis to define one or more preferences 214(p) 
(where “p' can be any integer from one to “P”) of a user to 
manage the audio streams 116(1)-116(A). The audio manager 
module 128, for instance, may output a user interface that 
includes the data 210 such that a user may specify desired 
attributes in audio streams 116(1)-116(A) to be output at the 
client 104. Such as particular language, quality, and so on. 
0041. These preferences may then be used by the audio 
manager module 128 to select an audio stream 116(1)-116(A) 
to be output with the television content 114(n) automatically 
and without user intervention. For instance, the preferences 
214(p) may be applied to a plurality of television channels 
thus enabling the user to navigate through the channels with 
out manually selecting different audio streams. A variety of 
other examples are also contemplated, further discussion of 
which may be found in relation to the following example user 
interface. 

0042 
0043. The following discussion describes example user 
interfaces that may be output by the previously described 
example environment 100 and system 200, as well as using 
other environments or systems. Thus, although portions of the 
following discussion refer to the environment 100 of FIG. 1 
and the system 200 of FIG. 2, the following discussion should 
not necessarily be limited to that environment 100 or system 
2OO. 

0044 FIG.3 depicts an example implementation 300 of a 
user interface 302 that outputs data that describes attributes 
212(t) of audio streams 116(1)-116(A) associated with tele 
vision content 114(n). The user interface 302 includes a plu 
rality of portions 304(1)-304(6) which incorporate the data 
210 that describes the attributes 212(t) of the respective audio 
streams 116(1)-116(A). 
0045. A user, for instance, may select portions 304(1)-304 
(3) for a language selection, which are illustrated as 
“English”, “Spanish and “Chinese'. A user may also select a 
level of quality based on another set of portions 306(1)-306 
(2), which are illustrated as “high definition' and “low defi 
nition'. A variety of other attributes may be exposed by a 
network operator, and thus the network operator may influ 
ence choices based on the attributes that are exposed to the 
client 104. A user may then select a “save' portion 308 to have 
these preferences stored by the client 104. A variety of other 
techniques are also contemplated. 
0046 Referring now to FIG. 4, an example implementa 
tion 400 of a user interface 402 is shown in which a user may 
select from a plurality of portions 404(1)-404(6) that repre 
sent respective audio streams. This user interface 402 may be 
output in a variety of different circumstances. For instance, a 
user may select a preferred one of the audio streams 116(1)- 
116(A) by selecting data 210 which describes attributes 212 
(t) of the audio streams 116(1)-116(A). In the illustrated 
example, a user may select portion 404(3) which includes the 
data “Spanish 1 (High Definition)” which corresponds to a 
particular audio stream. The displayed attributes may then be 
stored as preferences 214(p) which are used by the audio 
manager module 128 to select audio streams 116(1)-116(A) 
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for the television content that is associated with the described 
audio streams in the user interface 402 as well as Subsequent 
television content. 
0047 For example, the user may change a channel after 
making the selection in the user interface 402 and have pref 
erences 214(p) related to that selection stored in memory 208 
of the client. The preferences 214(p) may then be used to 
choose an audio stream for television content on the new 
channel. A variety of other user interfaces and techniques are 
also contemplated to specify the preferences 214(p). Such as 
by specifying particular attributes manually by the user as 
previously described in relation to FIG.3, based on monitored 
interaction of the user with various audio streams and/or 
television content, and so on. 
0048. The user interface 402 may also be output to change 
a selection from one audio stream to another during output. 
For instance, a default audio stream may be output by the 
client 104, which is illustrated as the portion 404(1) having 
focus in the user interface 402. A user may then interact with 
the user interface 402 to change to another one of the audio 
streams (e.g., selecting portion 404(2) using a remote control) 
and have that selection stored for Subsequent navigation, Such 
as when the user navigates to another channel. A variety of 
other instances are also contemplated. Such as to manually 
select streams without the use of pre-stored user preferences. 
0049. Example Procedures 
0050. The following discussion describes audio stream 
management techniques that may be implemented utilizing 
the previously described environment, systems and devices. 
Aspects of each of the procedures may be implemented in 
hardware, firmware, or software, or a combination thereof. 
The procedures are shown as a set of blocks that specify 
operations performed by one or more devices and are not 
necessarily limited to the orders shown for performing the 
operations by the respective blocks. In portions of the follow 
ing discussion, reference will be made to the environment 100 
of FIG. 1, the system of FIG.2 and the embodiments 300,400 
of the example user interfaces 302, 402 of FIGS. 3 and 4. 
respectively. 
0051 FIG.5 depicts a procedure 500 in an example imple 
mentation in which data that describes attributes of audio 
streams associated with television content is configured to 
indicate a default audio stream. Television content is obtained 
that is associated with a plurality of audio streams such that 
each of the streams is configured to be output in conjunction 
with the television content (block 502). For example, the head 
end 102 may receive television content 114(n) from the con 
tent provider 106 that includes the plurality of audio streams 
116(1)-116(A). The audio streams 116(1)-116(A) may be 
configured in a variety of ways, such as audio for the televi 
sion content 114(n) in different languages, having different 
audio types, having different levels of quality, and so on. 
0.052 Data is generated that describes attributes of the 
plurality of audio streams (block 504). A technician at the 
head end 102, for instance, may interact with a user interface 
output by the audio configuration module 130 to specify 
attributes 212(t) of the audio streams 116(1)-116(A). The 
attributes 212(t) may describe the audio streams 116(1)-116 
(A) in a variety of ways, such as by describing a makeup of the 
audio streams 116(1)-116(A) themselves (e.g., language 
code 212(1), audio type 212(2), quality 212(3), textual 
description), how the audio streams 116(1)-116(A) are pro 
vided and/or identified (e.g., a PID, physical order in a pro 
gram map table 212(4), sequence number 212(5)), and so on. 
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In another instance, the data 210 may be generated automati 
cally by the audio configuration module 130 without user 
intervention. A variety of other instances are also contem 
plated. 
0053) One of the plurality of audio streams are set as a 
default using the generated data (block 506). As previously 
described, a convention may be adopted where each audio 
stream 116(1)-116(A) is assigned a respective program iden 
tifier (PID). The PIDs may then be used to indicate a particu 
lar one of the audio streams 116(1)-116(A) is to be used as a 
“default', e.g., by using an audio stream having a "lowest or 
“highest PID relative to other PIDs assigned to other audio 
streams. In this way, the audio configuration module 130 may 
specify which of the audio streams 116(1)-116(A) is to be 
used as a default by providing that audio stream with “the 
lowest PID or “the highest PID' depending on the conven 
tion used. A variety of other examples are also contemplated 
Such as through use of a flag or other identifier in a program 
map table. The default audio stream may then be output when 
an audio stream is not available that meets preferences 214(p) 
specified at the client 104, further discussion of which may be 
found in relation to FIG. 6. 

0054) The data is streamed to a client (block 508). For 
example, the data 210 may be streamed with the television 
content and the plurality of audio streams from the head end 
102 to the client 104. In another example, the data 210 may be 
provided separately from the television content 114(n). A 
variety of other examples are also contemplated. 
0055 FIG. 6 depicts a procedure 600 in an example imple 
mentation in which a user interface is output to specify user 
preferences which has unique representations of audio 
streams that are generated from data that describes the audio 
streams. An input is received to tune to television content 
(block 602). For example, the client 104 may include a remote 
control which is configured to provide inputs to tune to a 
particular channel. Such as by using a “channel up' or “chan 
nel down” button, entering a channel number, selecting tele 
vision content from an electronic program guide (EPG), and 
SO. O. 

0056 Data is obtained that describes one or more 
attributes of a plurality of audio streams that are associated 
with the television content (block 604). The audio manager 
module 128 of the client 104, for instance, may obtain a 
program map table that includes data 210 describing one or 
more attributes 212(t) as previously described in relation to 
FIG. 4. 

0057. A unique representation is generated of each of the 
audio streams (block 606). The representation may be gener 
ated in a variety of ways. For example, a language code 
212(1) may be taken from a program map table and resolved 
to a corresponding language. Such as English, Spanish, and so 
on. Additionally, an audio type 212(2) may be determined, 
Such as a particular format or standard with which the audio 
stream complies. Quality 212(3) may also be used, such as 
whether the audio stream is considered “high definition', 
“standard definition', and so on. A variety of other examples 
are also contemplated Such as physical order of the audio 
streams 116(1)-116(A) in a program map table, a sequence 
number 212(5) which is added when each other attribute 
matches, and “other 212(6) attributes 212(t), use of a textual 
description associated with the streams, and so on. In this 
way, the audio manager module 128 may traverse a naming 
convention until a unique representation is generated. 

Oct. 4, 2012 

0058. One or more of the unique representations is output 
in a user interface (block 608). For example, the unique rep 
resentations that incorporate at least a portion of the data 210 
that describes attributes 212(t) of the audio streams 116(1)- 
116(A) may be output inauser interface, an example of which 
is shown in the user interface 402 of FIG. 4. In this way, each 
of the unique representations may be displayed in the user 
interface to be selectable to cause output of a respective audio 
stream with the television content (block 610) 
0059. In an implementation, the unique representations 
output in the user interface are prioritized. For example, the 
unique representations may be grouped based on language, 
with the most common languages being listed first. Unique 
representations within these groups may also be prioritized, 
Such as based on quality of the audio (e.g., from relatively 
higher resolution to lower resolution). A variety of other 
examples are also contemplated to prioritize how the repre 
sentations are ordered in a display, one to another. 
0060. In a further implementation, the unique representa 
tions may be output to preserve “legacy' conventions. For 
instance, the unique representations may include data 210 
describing attributes Such that a first one of the unique repre 
sentation as a “primary and another one of the unique rep 
resentations as a “secondary” in accordance with RTP Pay 
load Format RFC-2250. In another instance, a combination of 
RFC-2250 convention with an MPEG-2 convention may be 
utilized to describe a variety of audio streams that are avail 
able for output in an order greater than “primary” and “sec 
ondary', e.g., a listing of three or more streams in a numerical 
order. A variety of other instances are also contemplated. 
0061. One or more inputs are stored that are received via 
the user interface that specify preferences for attributes of one 
or more of the audio streams (block 612). For example, the 
user may specify attributes when interacting with a user inter 
face such as “Spanish' and "High Definition' as illustrated in 
the user interface 302 of FIG. 3. In another example, the user 
may select a particular audio stream having attributes which 
are then stored as the preferences, such as by selecting portion 
404(3) of the user interface 402 of FIG. 4. A variety of other 
examples are also contemplated. One or more inputs received 
via the user interface that specify the preferences for 
attributes of one or more of the audio streams are then stored 
(block 614). 
0062 Output of subsequent television content is managed 
based at least in part on the preferences (block 616). For 
example, a determination may be made as to which of the 
audio streams are to be output based on the preferences (block 
618), such as by matching attributes stored as part of the 
preferences 214(p) with attributes 212(t) of data 210 that 
describes the audio streams 116(1)-116(A). 
0063. When a determination cannot be made based on the 
preferences, a determination is made as to which of the plu 
rality of audio streams is set as a default (block 620). Con 
tinuing with the example of FIG. 5, for instance, a particular 
one of the audio streams 116(1)-116(A) may be selected 
which has a PID that is lower than the PID of other audio 
streams that are associated with the television content 114(n). 
A variety of other examples are also contemplated, such as 
through use of a flag, physical order within a program map 
table, and so on. 
0064. An input may then be obtained which changes the 
default audio stream for another audio stream through inter 
action with the user interface (block 622). A user, for instance, 
may interact with the user interface 402 of FIG. 2 and note 
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that the default audio stream is indicated by portion 404(1) 
through use of a focus applied to that portion 404(1), e.g., the 
border in the illustrated instance. The user may then select 
from the other portions 404(2)-404(6) to change to a respec 
tive audio stream based on the unique representations in the 
other portions 404(2)-404(6). In this way, the user is readily 
informed as to other choices that are available and the char 
acteristics of those choices without having to cause output of 
the other choices. A variety of other instances are also con 
templated. 

CONCLUSION 

0065. Although the embodiments haven been described in 
language specific to structural features and/or methodologi 
cal acts, it is to be understood that the embodiments defined in 
the appended claims is not necessarily limited to the specific 
features or acts described. Rather, the specific features and 
acts are disclosed as example forms of implementing the 
described embodiments. 
What is claimed is: 
1. One or more computer-readable storage media embody 

ing computer-executable instructions which, when executed, 
implement a method comprising: 

generating a unique representation, based at least in part 
using data received with television content, by a client, 
that describes attributes other than language code for 
each of a plurality of audio streams associated with 
television content received at the client; and 

displaying each said unique representation in a user inter 
face at the client to be selectable by a user to cause output 
of a respective said audio stream with the television 
COntent. 

2. The one or more computer-readable storage media as 
described in claim 1, wherein the generating is performed in 
response to receipt of an input to cause the client to tune to the 
television content. 

3. The one or more computer-readable storage media as 
described in claim 1, wherein the generating is based at least 
in part using data received with the television content that 
describes attributes of the plurality of audio streams. 

4. The one or more computer-readable storage media as 
described in claim3, wherein the data is taken from a program 
map table associated with the television content. 

5. The one or more computer-readable storage media as 
described in claim3, wherein the data is selected from a group 
comprising: 

a language code: 
an audio type; 
quality; 
a textual description; 
physical order of references to the plurality of audio 

streams in a program map table; and 
a sequence number. 
6. The one or more computer-readable storage media as 

described in claim 1, wherein the user interface is configured 
to change from a default said audio stream specified by a 
network operator to another said audio stream specified by the 
USC. 

7. The one or more computer-readable storage media as 
described in claim 1, wherein the instructions are further 
executable to implement a method comprising managing 
which of the plurality of audio streams is output for a plurality 
of television channels using one or more selections made 
using the user interface. 
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8. The one or more computer-readable storage media as 
described in claim 7, wherein the instructions are further 
executable to implement a method comprising prioritizing an 
order of how each said unique representation is displayed, on 
to another, in the user interface. 

9. The one or more computer-readable storage media as 
described in claim 8, wherein the prioritizing is performed 
Such that a first said unique representation identifies a first 
said audio stream as a primary and a second said unique 
representation identifies a second said audio stream as sec 
ondary. 

10. A computer-implemented method comprising: 
configuring data, which describes one or more attributes 

other than language code of a plurality of audio streams 
associated with television content, to specify a particular 
one of the audio streams to be used as a default; and 

including the configured data with the television content to 
be streamed to a client. 

11. The computer-implemented method as described in 
claim 10, wherein the configuring data is performed by speci 
fying particular program identifiers to one or more of the 
plurality of audio streams. 

12. The computer-implemented method as described in 
claim 11, wherein the program identifiers are configured to 
indicate a hierarchy of Suggested audio consumption of the 
plurality of audio streams. 

13. The computer-implemented method as described in 
claim 12, wherein the audio stream which has a lowest said 
program identifier in the hierarchy of Suggested audio con 
Sumption is the default. 

14. The computer-implemented method as described in 
claim 10, the method further comprising streaming the con 
figured data with the television content and the plurality of 
streams over a network connection to the client. 

15. One or more computer-readable storage media com 
prising computer-executable instructions which, when 
executed, implement a method comprising: 

determining which of a plurality of audio streams, associ 
ated with television content, to output when an input is 
received to tune to the television content, wherein: 

the determining is based at least in part on one or more 
locally-stored preferences, which describe one or more 
attributes, other than language code, associated with the 
plurality of audio streams, at least one attribute of the 
one or more attributes associated with an audio quality; 
and 

when a determination cannot be made based on the pref 
erences, the determining is based at least in part on data 
which describes one or more attributes other than lan 
guage code, associated with the television content indi 
cating which of the audio streams is a default. 

16. The one or more computer-readable storage media as 
described in claim 15, wherein said determining is made 
automatically and without user intervention using the locally 
stored preferences previously provided by a user. 

17. The one or more computer-readable storage media as 
described in claim 15, wherein: 

the determining based on the one or more locally-stored 
preferences is performed such that when a preferred said 
audio stream is not available, another said audio stream 
in a similar language is output; and 

when the determining cannot be made based on the one or 
more locally-stored preferences to find the other said 
audio stream, the determining is based at least in part on 
the data associated with the television content indicating 
which of the audio streams is the default. 
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18. The one or more computer-readable storage media as 
described in claim 15, wherein the instructions are further 
executable to implement a method comprising outputting a 
user interface to specify the one or more user preferences. 

19. The one or more computer-readable storage media as 
described in claim 15, the user interface further configured to 
display a prioritized list of one or more audio streams asso 
ciated with the television content. 
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20. The one or more computer-readable storage media as 
described in claim 15, wherein the instructions are further 
executable to implement a method comprising: 

tuning to television content; and 
outputting the determined audio stream associated with the 

television content. 


