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(57) ABSTRACT 

Apparatus and methods conforming to the present invention 
comprise a method of controlling playback of an audio 
Signal through analysis of a corresponding close caption 
Signal in conjunction with analysis of the corresponding 
audio signal. Objection text or other Specified text in the 
close caption signal is identified through comparison with 
user identified objectionable text. Upon identification of the 
objectionable text, the audio Signal is analyzed to identify 
the audio portion corresponding to the objectionable text. 
Upon identification of the audio portion, the audio signal 
may be controlled to mute the audible objectionable text. 
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METHOD AND APPARATUS FOR CONTROLLING 
PLAY OF AN AUDIO SIGNAL 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a non-provisional application 
claiming priority to provisional application 60/497,769 titled 
“Filtering of Media Content Based On the Analysis of the 
ASSociated Audio Signal; Using ASSociated Closed Caption 
ing Signal to Aid in the Analysis' filed on Aug. 26, 2003, 
which is hereby incorporated by reference herein. 

FIELD OF THE INVENTION 

0002 This invention relates generally to playing and 
audio/visual presentation and more particularly a method 
and apparatus for filtering objectionable words from and 
audio signal. 

BACKGROUND OF THE INVENTION 

0.003 Live and taped television and radio programming, 
movies, and various audio presentations oftentimes include 
profanity, Slurs, and other words or phrases that a particular 
perSon may find objectionable. In many instances, people 
actively avoid a presentation because of the presence of 
objectionable language. Moreover, it is often the case that 
parents Seek to prohibit their children from being exposed to 
Such language. 
0004 Products exist that can mute an entire phrase con 
taining an objectionable word. However, muting an entire 
phrase often results in large incomplete Sections of dia 
logue-resulting in poor viewer comprehension and 
increased viewer frustration. The overall result oftentimes 
degrades the quality of the audio presentation. 
0005. A typical television set, set-top box, or the like 
includes various processing elements to receive television 
Signals, including both an audio component and Video 
component, and to play the audio and display the Video 
Signals. However, the processing elements are dedicated to 
the processing of the audio/visual signals, and have little 
exceSS bandwidth to perform other operations. 
0006 Aspects of the present invention were conceived 
with this background in mind. The present invention 
involves an apparatus and method for controlling play of an 
audio signal, whether alone or forming a part of an audio/ 
Visual Signal. Embodiments conforming to the present 
invention may be configured to mute only objectionable 
words from an audio stream. Further embodiments of the 
present invention may be adapted to run on conventional 
audio/visual processing equipment, Such as television pro 
ceSSors, Set-top boxes, and the like, with little or no modi 
fication of existing physical platforms, and may be adapted 
to run in real time if necessary for the particular application. 
The details of embodiments of the present invention are 
discussed in more detail below. 

SUMMARY OF THE INVENTION 

0007 One aspect of the invention involves a method of 
controlling play of an audio signal comprising receiving a 
close caption signal and analyzing the close caption Signal 
for a specified text. Upon identification of the Specified text, 
analyzing an audio signal as a function of the identification 
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of the Specified text from the close caption signal. Playback 
of the audio Signal corresponding to the Specified text may 
then be controlled. 

0008. The operation of controlling playback may com 
prise (1) attenuating a portion of the audio signal corre 
sponding with the Specified text of the close caption signal; 
(2) Substantially deleting the portion of the audio signal 
corresponding with the Specified text of the close caption 
Signal; (3) issuing at least one command adapted to cause 
attenuation of a portion of the audio signal corresponding 
with the specified text of the close caption signal; (4) and, 
inserting at least one control code in the audio signal, the 
control code adapted to cause attenuation of a portion of the 
audio signal corresponding with the Specified text from the 
close caption Signal. 
0009. The method may further comprises the operation of 
converting the Specified text to a phonetic representation of 
the Specified text. Further, the method may comprise time 
extending the phonetic representation of the Specified text to 
define a time extended phonetic representation of the Speci 
fied text. For the phonetic representation, at least one energy 
value may be determined to define a comparative form of the 
Specified text. Similarly, the method may comprise deter 
mining at least one energy value for the audio Signal to 
define a comparative form of the audio Signal. 
0010. The operation of analyzing an audio signal may 
further comprise the operation of comparing the compara 
tive form of the specified text with the comparative form of 
the audio Signal. By which, the method may further com 
prise the operation of identifying the portion of the audio 
Signal corresponding with the Specified text. 
0011. The specified text may be a space, a letter, a word, 
a phrase, a Sentence, a control code, and a symbol. Further, 
the Specified text may be selected by a user. Finally, the 
Specified text may be Selected from a text considered objec 
tionable. 

0012. In some particular implementations, the operation 
of identifying the Specified text further comprises the opera 
tion of identifying a preceding text, the preceding text 
temporally preceding the Specified text. The operation of 
analyzing an audio signal as a function of the identification 
of the Specified text from the close caption signal may then 
further comprise analyzing the audio signal as function of 
the identification of the preceding text from the close caption 
Signal. Further, the operation of controlling playback of the 
audio signal corresponding to the Specified text may then 
further comprise controlling playback of the audio signal 
corresponding to the preceding text. 

0013 Another aspect of the invention involves a method 
of controlling play of an audio Signal comprising: converting 
a specified portion of a close caption text signal to an audio 
equivalent of the Specified portion; comparing the audio 
equivalent of the Specified portion of the close caption text 
Signal to an audio signal to identify a portion of the audio 
Signal corresponding with the Specified portion of the close 
caption signal; and controlling playback of the portion of the 
audio signal corresponding with the Specified portion of the 
close caption Signal. 
0014. The operation of controlling playback may further 
comprise (1) attenuating the portion of the audio signal 
corresponding with the Specified portion of the close caption 
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Signal; (2) Substantially deleting the portion of the audio 
Signal corresponding with the Specified portion of the close 
caption signal; (3) issuing at least one command adapted to 
cause attenuation of the portion of the audio signal corre 
sponding with the Specified portion of the close caption 
Signal; (4) and, inserting at least one control code in the 
audio signal, the control code adapted to cause attenuation 
of the audio signal corresponding with the Specified portion 
of the close caption Signal. 
0.015 The second method may include the operation of 
converting the Specified portion of the close caption Signal 
to a phonetic representation of the Specified portion of the 
close caption Signal. Additionally, the method may include 
the operation of time extending the phonetic representation 
of the Specified portion of the close caption Signal to define 
a time extended phonetic representation. For the phonetic 
representation, including the time extended version, the 
method may comprise determining at least one energy value 
for the phonetic representation to define a comparative form 
of the Specified portion of the close caption Signal. 
0016 For comparison, the second method may comprise 
determining at least one energy value for the audio signal to 
define a comparative form of the audio signal. AS Such, the 
operation of comparing may further comprise the operation 
of comparing the comparative form of the Specified portion 
of the close caption Signal with the comparative form of the 
audio signal. Further, the operation of comparing may 
further comprise identifying the portion of the audio signal 
corresponding with the Specified portion of the close caption 
Signal. 

0.017. As with any methods discussed herein, a processor 
comprising a plurality of computer executable instructions 
may be configured to perform the various methods. 
0.018. A third aspect of the invention involves a method 
of controlling playback of an audio signal comprising: 
receiving an indication of at least one objectionable word; 
identifying the at least one objectionable word in a close 
caption signal; and identifying the at least one objectionable 
word in an audio signal as a function of the operation of 
identifying the at least one objectionable word in a close 
caption Signal. 

0.019 Via the third method, or other methods, it is pos 
Sible to control an audio presentation of the audio signal as 
a function of the operation of identifying. 
0020. The third method may further comprise muting the 
audio presentation of a portion of the audio signal corre 
sponding with the at least one objectionable word. Addi 
tionally, the third method may involve identifying a portion 
of the close caption Signal preceding the objectionable word. 
The preceding portion may be Selected from the group 
comprising a Space, a letter, a word, a phrase, a symbol, and 
a close caption control Signal. 
0021. The third method may comprise identifying the at 
least one objectionable word in an audio signal as a function 
of the operation of identifying the at least one objectionable 
word in a close caption signal and the operation of identi 
fying a portion of the close caption signal preceding the 
objectionable word. The operation of controlling is a func 
tion of the identification of a portion of the close caption 
Signal preceding the objectionable word. The method may 
additionally include the operation of causing a mute of the 
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audio presentation as a function of the identification of the 
portion of the close caption signal preceding the objection 
able word in the audio stream. Also, the method may 
comprise ending the mute as a function of the identification 
of the at least one objectionable word in the audio signal. 
0022. A fourth aspect of the invention involves a method 
of controlling playback of an audio presentation comprising: 
receiving an indication of at least one objectionable word; 
receiving an audio signal; Storing the audio Signal in a 
memory; processing the Stored audio signal to determine 
whether the at least one objectionable word is present in the 
audio signal; and controlling an audio presentation of the 
audio Signal as a function of the operation of processing. The 
operation of controlling may comprise: (1) attenuating the 
portion of the audio signal corresponding with the at least 
one objectionable word; (2) Substantially deleting the por 
tion of the audio Signal corresponding with the at least one 
objectionable word; (3) inserting at least one control code in 
the audio Signal, the control code adapted to cause attenu 
ation of the audio signal corresponding with the at least one 
objectionable word. Additionally, the operation of proceSS 
ing may include analyzing at least one channel of the audio 
Signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is a block diagram illustrating one process 
ing arrangement conforming to the present invention; 
0024 FIG. 2 is a flowchart illustrating one method for 
controlling playback of an audio signal by monitoring a 
corresponding close caption Signal for Specified text and 
then identifying a portion of the audio signal corresponding 
to the Specified text conforming to the present invention; 
0025 FIG. 3 is a flowchart illustrating one method for 
monitoring the close caption Signal to determine if it con 
tains the Specified text conforming to the present invention; 
0026 FIG. 4 is a flowchart illustrating one method of 
applying a letter-to-Sound algorithm to text of the close 
caption Stream to define a phonetic representation of the text 
conforming to the present invention; 
0027 FIG. 5 is flowchart illustrating one method of 
analyzing a temporal Segment of an audio signal to assign 
energy values conforming to the present invention; 
0028 FIG. 6 is a flowchart illustrating one method of 
comparing a comparative form of the text of the close 
caption signal to a comparative form of the audio signal in 
order to control playback of the audio signal, Such as 
through muting Some portion of the audio signal, conform 
ing to the present invention; 
0029 FIG. 7 is a flowchart illustrating one method of 
comparing a comparative form of the text of the close 
caption signal to a comparative form of the audio signal 
conforming to the present invention; and 
0030 FIG. 8 is a graphical depiction of a time alignment 
and Scoring routine to align and compare a comparative 
form of the text of the close caption Signal to a comparative 
form of the audio Signal conforming to the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

0031 Aspects of the present invention involve a televi 
Sion receiver, cable or Satellite Set-top box, Video cassette 
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recorder, DVD player, or other Such audio Signal processing 
apparatus configured to receive or otherwise process an 
audio Stream. In one particular implementation, the audio 
Signal processing apparatus is configured to mute certain 
words, Such as words considered objectionable to a particu 
lar listener/viewer, within the audio Stream. An apparatus or 
method conforming to the present invention may provide a 
mechanism whereby a user may indicate various words as 
objectionable. One embodiment conforming to the present 
invention analyzes the close caption Stream to detect the 
objectionable word or phrase, converts the close caption 
word to an audio representation, and then compares the 
audio representation of the close caption to the audio Stream 
to identify the objectionable word in the audio stream. When 
the objectionable word is identified, embodiments of the 
invention mute the audio presentation of the objectionable 
word. 

0032 FIGS. 1-8 and the following discussion are 
intended to provide a brief, general description of one 
Suitable computing or signal processing environment in 
which embodiments of the invention may be implemented. 
Although not required, embodiments of the invention are 
described in the general context of computer-executable 
instructions, Such as program modules being executed by 
one or more processing elements, Such as a television 
processor. Generally, program modules include routines, 
programs, objects, components, data structures, etc., that 
perform particular tasks or implement particular abstract 
data types. Computer-executable instructions, asSociated 
data Structures, and program modules represent examples of 
the program code means for executing Steps of the methods 
disclosed herein. The particular Sequence of Such executable 
instructions or associated data structures represent examples 
of corresponding acts for implementing the functions 
described in Such Steps. Furthermore, program code means 
being executed by a processing unit provides one example of 
a processor means. 

0.033 FIG. 1 is a block diagram illustrating one particu 
lar implementation of a processor platform 10 conforming to 
the present invention. The processor platform implements a 
closed caption analyzer 12 and an audio stream analyzer 14. 
The closed caption analyzer is configured to receive and 
process a closed caption Stream from a conventional audio/ 
Video television signal. AS used herein “close caption” refers 
to a signal defining a textual representation of an audio 
Signal. The audio signal may be analog or digital, may be 
encoded, and may accompany a Video Signal. The close 
caption may comprise letters, Spaces, words, phrases, and 
Symbols. In a digital environment, the close captioning may 
further include data packets, network commands and links, 
and other data. In one particular example, close caption 
refers to a signal conforming to the EIA-608 or, EIA-708B, 
or related close caption Standards. Close captioning may be 
provided in analog or digital television broadcast transmis 
Sions, cable, Satellite transmission, as well as transmitted 
from stored media Sources, Such as DVDs and the like, in 
coordination with a stored audio signal. Typically, for analog 
television Signals, the closed caption Stream is present in the 
line 21 data area found in the vertical blanking interval 
(“VBI”) of the television signal. The processor platform 10 
includes a conventional close caption decoder. The close 
caption analyzer is configured to receive the decoded close 
caption signal. However, the close caption analyzer may be 
configured with a decoder. For digital television signals, 
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close captioning is not provided in a VBI, as digital televi 
Sion signals do not have a VBI. Rather, the close captioning 
Signal is multiplexed with the encoded digital television 
Signal. For digital television signals the close captioning 
may be extracted by a digital television receiver platform. 
0034. The closed caption analyzer is also configured to 
receive a list of objectionable words identified by a particu 
lar user. The user may select the objectionable words 
through an onScreen Selection proceSS by which the user 
selects various objectionable words from a list of all possible 
objectionable words. In a television-based embodiment, 
onScreen menus with lists of objectionable words may be 
provided that users manipulate and Select particular objec 
tionable words through a remote control for the television, 
Set-top box, receiver, etc., configured in accordance with the 
present invention. Alternatively the user may directly input 
objectionable words by way of a keyboard or some other text 
input device like the arrow keys on a remote control used in 
conjunction with an onscreen display of the alphabet. 

0035 Besides “objectionable words”, embodiments of 
the invention may be configured to detect and control 
playback of any text. The closed caption analyzer 12 com 
pares each word in the closed caption Stream to the list of 
objectionable words identified by the user. Upon identifica 
tion of a match between the closed caption Stream words and 
the objectionable words, an objectionable word list is trans 
ferred to the audio stream analyzer 14. 
0036) The objectionable word list, depending on a par 
ticular implementation of the present invention, may include 
only the identified objectionable text, the objectionable text 
and the preceding text, or the entire close caption Stream 
with the objectionable text and predecessor text flagged. AS 
used herein, the term "text” refers to any component of a 
close caption Stream, Such as letters, words, Spaces, phrases, 
Symbols, and control codes. The word list is passed to a 
close caption word audiotizer 16 that further processes the 
text to generate a form of the text capable of comparison to 
the audio signal or a comparative form of the audio signal, 
also referred to in Some forms as an audio equivalent, as 
discussed below. AS with other processing elements, the 
audiotizer may be a separate processing element, a func 
tional portion of the television processor, the close caption 
analyzer or audio Stream analyzer. It is shown Separately to 
better illustrate the functional components of the FIG. 1 
embodiment of the invention. 

0037. The audio stream analyzer 14 is configured to 
receive an audio Stream, Such as the audio portion of an 
analog or digital television signal. The audio Stream analyzer 
14 may include an analog-to-digital conversion element in 
order to digitize the audio stream, if it is not already in a 
digital format. The audio Stream analyzer is configured to 
process various algorithms, discussed in more detail below, 
for comparing the digitized audio Stream with the objection 
able word list identified by the closed caption analyzer, and 
control the playback of the objectionable words in the audio 
Stream. In Some implementations, controlling playback 
comprises muting the objectionable words. Muting may be 
achieved by defining a modified audio Stream where the 
audio signal for objectionable words is blanked or the 
amplitude or magnitude otherwise attenuated, identifying 
objectionable words with muting commands embedded in 
the audio Stream that Subsequent processing elements read 
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and thereby mute the objectionable audio, and issuing mute 
commands Synchronized with the audio presentation So as to 
not include an audible version of the objectionable word. 
The following discussion describes various ways that the 
closed caption analyzer and audio Stream analyzer function 
in conjunction to control playback of an audio signal objec 
tionable words. It is possible that the closed caption analyzer 
12 and audio Stream analyzer may be coded in the same 
processor, in Separate processors, or may be defined in 
various hardware configurations. 
0038 FIG. 2 is a flowchart illustrating one method of 
controlling play of an audio presentation, Such as to mute 
objectionable words, in accordance with the present inven 
tion. AS mentioned above, the closed caption analyzer 
receives the closed caption Stream from an audio presenta 
tion (operation 200), which may be a standard analog 
television signal including the closed captioning in line 21 of 
the vertical blanking interval. In one embodiment of the 
present invention, the closed captioning Stream is received 
before or contemporaneously with the associated audio 
Stream. Next, the closed caption analyzer Searches the closed 
caption Stream for a list of objectionable words (operation 
210). The objectionable words are identified by the user/ 
Viewer and Stored in a memory that is in communication 
with the closed caption analyzer. Upon identifying an objec 
tionable word in the closed caption text, the closed caption 
analyzer transmits the objectionable word and the word 
preceding the objectionable word to the audio Stream ana 
lyzer. For example, in the film “Gone With The Wind” Clark 
Gable said to Vivian Leigh “Frankly Scarlett, I don’t give a 
damn.” If the user indicates that the word “damn' is objec 
tionable, then the word “damn is stored in the objectionable 
word list. When the closed captioning signal for the above 
recited quotation is received by the closed captioning ana 
lyzer, it will identify the word “damn” as being objection 
able to the current user, and will transmit the word "damn', 
as well as the preceding word “a” to the audio Stream 
analyzer. 

0039) To properly compare the objectionable words (in 
text form, initially) with the audio stream, the objectionable 
text and predecessor text are converted to a form for 
comparison to the audio signal (operation 220). In one 
implementation, in the audiotizer, the predecessor text and 
objectionable text are processed with a letter-to-Sound algo 
rithm that converts the text to a phonetic representation. The 
phonetic representation is Subsequently characterized by an 
average or typical duration of the text and a representation 
of the typical total energy and Specific energies in various 
frequency bands for the word So as to provide an audio 
equivalent of the text. At the same time as the closed 
captioning text is being processed or preferably Subsequent 
to the processing of the closed captioning text, the audio 
Stream is also processed into form for comparison (operation 
230). In one example discussed below, the audio stream is 
processed to determine the total energy and particular ener 
gies of particular frequency bands for discrete time intervals 
of the audio Stream. The closed captioning text processing 
and audio Stream processing present the closed caption text 
and the audio stream in a format that is Subject to compari 
SO. 

0040. Once the objectionable and predecessor text and 
audio Stream are represented in Similar formats, the objec 
tionable words in the audio stream may be identified (opera 
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tion 240). As such, the objectionable text is matched with a 
particular audio Sequence in the audio Stream. When a match 
is identified between the objectionable text and the preced 
ing text with the audio Stream, mute commands or other 
mute processing occurs So that the audio Stream and the 
asSociated television processor mutes the objectionable 
audio (operation 250). Thus, the method described with 
respect to FIG. 2, allows a television or other audio or 
audio/visual device, to play an audio Sequence with objec 
tionable words, phrases, or audio generally muted. AS used 
herein, the term "mute' is meant to refer to a condition 
where the Volume of an audio Sequence has been reduced, 
but not necessarily reduced to Zero. In Some embodiments of 
the present invention, a muted word or phrase in an audio 
sequence will be audible, but the volume of the muted word 
will be less than adjacent words. 
0041 FIG. 3 is a flowchart illustrating one particular 
method for analyzing the closed caption text to ascertain 
whether it includes words or phrases identified by the user 
as objectionable. In one particular implementation of the 
present invention, in the objectionable word Selection pro 
ceSS, the user may Select particular words to exclude from 
the audio presentation as well as root words to exclude from 
the audio presentation. Objectionable root words are Stored 
in a root word filter list. “Root words' generally refers to 
certain objectionable words, Such as "damn', that may be a 
root word in a host of objectionable words and phrases, Such 
as “damnit' and “*** damnit.” With the root word filter list, 
any word including the root word would be filtered and 
removed from the audio portion of the presentation. Com 
plete objectionable words are Stored in an exclude word list. 
0042. A user may select objectionable words through a 
variety of mechanisms. In one implementation, an onScreen 
Selection menu is displayed on a Screen, e.g., a television 
monitor. The menu includes numerous potentially objection 
able words and phrases that a user may select, alone or in 
combination, using a remote control adapted to communi 
cate with the onscreen menu. The menu may also include 
objectionable word groupings and levels. 
0043 Referring to FIG. 3, the close caption analyzer 
compares the closed captioning text Stream to the root word 
(operation 300). The comparison may be performed serially, 
on a word-by-word basis, as each is received. The compari 
Son may also be performed on a close caption Stream 
Segment-by-segment basis. The beginning and end of close 
captioning text include markers that indicate when to display 
a close caption Segment. Embodiments of the invention may 
also be configured to analyze Segments of text occurring 
between the markers. If text in the close captioning Stream 
includes an objectionable root word, then the text including 
the root word is flagged as objectionable along with the 
preceding word. Next, the closed captioning Stream is com 
pared to the exclude word filter list (operation 310). Any 
objectionable text and the preceding text is flagged. AS will 
be discussed in greater detail below, the text preceding the 
objectionable text may be used to identify the start of a mute 
(i.e., the end of audio Sequence for the word preceding an 
objectionable word may be the start of a mute). Besides 
flagging, it is also possible to load the preceding word, then 
the objectionable word into a first-in-first-out (FIFO)buffer. 
The preceding word then objectionable word are then pro 
cessed in FIFO order to a form for comparison. When a 
match is made to the audio, with the preceding text, it is 
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discarded. Then, when a match is made to the objectionable 
text, it is discarded. Thus, the operations occur in a FIFO 
order from identification of the word in the close caption to 
muting of the audio due to the Sequential temporal relation 
ship between the close caption and the associated audio. 
0044) In some implementations, objectionable text, 
whether from the root word or exclude word list, is further 
analyzed to determine whether it is in fact a word that is 
allowable or objectionable depending on the context of its 
use (operation330). For example, the word “bitch” might be 
allowable if used in the context of a discussion concerning 
a dog, but not otherwise. To determine if it is allowable, in 
one implementation a comparison is made to all of the other 
words in the close caption phrase to attempt to ascertain the 
context of the word use. So, for example, if the word “dog” 
is mentioned in the same phrase, then the word would be 
allowed and not identified as objectionable. Other methods 
are shown and described in U.S. provisional patent appli 
cation No. 60/481,548 titled “Parental Control Filter Set 
tings Based on Information Associated with the Media 
Content” filed on Oct. 23, 2004, which is hereby incorpo 
rated by reference herein. 
0.045. If there are no matches, then the processor deter 
mines if the end of closed captioning Stream has been 
detected (operation 340). As mentioned above, a closed 
captioning Stream typically includes an indicator for the 
beginning of a closed caption Segment and the end of a 
closed caption Segment. In the example Set forth above, a 
closed captioning Segment may include the phrase “Frankly 
Scarlett, I don’t give a damn.” The closed captioning text for 
that audio Segment would include an indicator preceding the 
word “Frankly' and an indicator following the word 
"damn”. If the end of phrase is detected, then the text buffer 
and Stream muted analyzer is emptied, provided the objec 
tionable word has been from the audio presentation. In a 
word-by-word FIFO arrangement, operation 340 is not 
implemented. If the end of phrase is not detected, then the 
following word is analyzed against the root word list and the 
exclude word list as recited above. 

0.046 FIG. 4 is a flowchart illustrating one implementa 
tion of the present invention wherein objectionable closed 
captioning text and the preceding text is converted to a 
phonetic representation, as part of the process of providing 
the objectionable text, on a letter-by-letter basis, as an audio 
equivalent. In the particular example of the flowchart of 
FIG. 4, a letter-to-sound algorithm is employed to convert 
a textual representation of the preceding text and objection 
able text to a phonetic representation. Numerous letter-to 
Sound algorithms are available. In one example, the phonetic 
representation is broken down into five primary categories, 
including a category for Spaces, a category for vowels, 
diphthongs, and Semi-vowels, a category for Stops, a cat 
egory for nasals, and, a category for fricatives, whispers, and 
affricatives. 

0047. In the first operation, the text is analyzed to deter 
mine if it includes a Space (operation 400). A space can be 
determined by extended Silence or lack of properties asso 
ciated with Speech. If the letter-to-Sound algorithm deter 
mines the text includes a Space, then it is assigned a "- 
(operation 405). Next, the text is analyzed to determine 
whether it includes a vowel, diphthong, or Semi-vowel 
(operation 410). Typically, vowels, diphthongs and Semi 
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Vowels are characterized by high energy levels in low 
frequencies. An example includes the vowels a, e, i, o, u, and 
letter combinations such as “ou,”“ow,”“oi,” as well as 
Semi-vowels W, l, r, and y. Further, vowels, diphthongs and 
Semi-vowels may be split into higher frequency vowels, 
Such as “ee' found in the word "beet” as well as low 
frequency vowels like “oo” in the word “boot'. If the 
letter-to-Sound algorithm determines the letters of a word 
include a vowel, then it is assigned a “V” (operation 415). 
Next, the predecessor text or objectionable text is analyzed 
to determine whether it includes a stop (operation 420). A 
Stop is characterized by a short period during which the 
mouth is entirely closed followed by a burst of Sound. In one 
example, unvoiced Stops Such as p, t, and k are distinguished 
from Voiced Stops, Such as b, d, and g. If the letter-to-Sound 
algorithm determines the letters of a word include a stop, 
then it is assigned an “S” (operation 425). Next, the prede 
ceSSor text or objectionable text is analyzed to determine 
whether it includes a nasal sound (operation 430). The nasal 
Sound is typically characterized with a lower frequency 
Sound coming from the nasal cavity rather than the mouth, 
Such as in the pronunciation of m, n, and ng. If the letter 
to-Sound algorithm determines the text includes a nasal, then 
it is assigned an “N” (operation 435). Finally, the predeces 
Sor text or objectionable text, is analyzed to determine 
whether it includes a fricative, whisper, or affricative. Fri 
catives, whispers, and affricatives are characterized by 
energy concentrated in higher frequencies and are produced 
by the forcing of breath through a constricted passage, Such 
as in the Sound associated with the letters V, ph, Z, Zh (as in 
“azure'), f, s, sh, j, ch, and h. If the letter-to-Sound algorithm 
determines the text includes a fricative, whisper, or affrica 
tive, then it will be assigned an “F” (operation 445). Each 
word is fully characterized; thus, in operation 450, the 
algorithm determines if the word is complete. If not, the 
analysis continues beginning with the first operation 400. 
0048 Analyzing predecessor text and objectionable text 
through a letter-to-Sound algorithm assigns a phrase or word 
to one of the above identifiers, i.e., -, V, S, N, and F. As 
such, the phrase “Frankly Scarlett, I don’t give a damn” is 
converted to a string of symbols. The predecessor word “a” 
would include the identifier “V” followed by the space 
identifier and then the word damn is identified by the 
symbols S, V, and N, with S representing a stop for the letter 
“d”, V representing the vowel “a”, and N representing the 
nasal letters “mn”. 

0049 FIG. 5 is a flowchart illustrating one method of 
analyzing or processing the audio signal in preparation for 
comparison against the comparable form of the objection 
able text identified from the closed captioning Signal. First, 
the audio Stream analyzer receives the digitized audio signal 
and Segments the audio signal into a Series of 20 millisecond 
portions (operation 500). Each 20 millisecond portion of the 
analog or digitized time signal is hereinafter referred to as a 
“speech Slice'. The audio Stream analyzer computes the total 
energy for each speech Slice (operation 510). In one 
example, the total energy of the time slice is the Sum of the 
Square of the amplitudes normalized by a long-time energy 
average to normalize for average Signal Strength. Addition 
ally, the energy of various frequency bands of the Speech 
slice is further determined (operations 520–540). In one 
example, the audio analyzer determines the energy of the 
speech slice in the 150-1500 Hz frequency band (operation 
520), the 1500-3000 Hz frequency band (operation 530), and 
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the frequency band above 3000 Hz (operation 540). In one 
example, each energy band measurement is normalized to be 
a percentage of total energy. Such energy determinations 
may be achieved through digital filtering, Such as with a Fast 
Fourier Transform, followed by a summation to determine 
the frequency bands. Alternatively, a cepstral coefficient 
approach, instead of band energy, may be employed. 
0050. Determining the total energy and frequency band 
energies provides four distinct features that capture Suff 
cient information to distinguish the categories of Speech 
sounds (i.e., -, V, S, N and F) defined with respect to the 
closed captioning text. It will be recognized that a speech 
Sound is not a single 4-number representation of the ener 
gies, but a Series of 4-number energy representations for 
each time Slice over a time interval containing the Sound. 
0051 FIG. 6 is a flowchart illustrating one method of 
comparing the comparative form of the predecessor text and 
objectionable text with the comparative form of the audio 
Stream to determine when a mute should occur. In order to 
properly compare the text with the audio signal, the text may 
be further processed to extend the phonetic Symbol repre 
Sentation(s) of the text to the average duration of the Sound 
type, and further associated with the proper energy charac 
teristics of the Sound. AS mentioned above, the audio signal 
is broken down into 20 millisecond time slices, and each 20 
millisecond time Slice is characterized by total energy and 
energy in three particular frequency bands. AS Such, the 
audio signal is characterized broadly by time and energy. 
Thus, the phonetic representation of the predecessor text and 
objectionable text is further characterized by time and 
energy for purposes of comparing to the audio signal. 
0.052 First, the phonetic representation of the precursor 
text and objectionable text is time extended to be associated 
with the average duration of the sound type (operation 600). 
The average duration of each type of Sound may be deter 
mined through experimentation. For example, if a vowel 
Sound averages 160 milliseconds, it is repeated over eight 20 
millisecond time Slices. In the time extending operation, 
each Symbol is extended over the average duration for that 
symbol. As such, a vowel is extended 160 milliseconds. So, 
for example, the “a” in "damn' phonetically represented as 
a “V” would be extended for 160 milliseconds. 

0053. In addition to the time length for each phonetic 
representation, each phonetic representation is also associ 
ated with a total energy value, and energy values in the same 
frequency bands as the audio signal (i.e., 150-1500 Hz, 
1500-3000 Hz, and above 3000 Hz) (operation 610). In one 
example, for each phonetic Symbol, a matrix of typical 
energy values are provided over a given time interval. Thus, 
for example, for a vowel Sound averaging 160 milliseconds, 
an energy matrix is provided for energy values over the 160 
millisecond range. The matrix or “template” may be devel 
oped for each phonetic Symbol through experimentation of 
different pronunciations of the various Symbols and letters 
presented in the phonetic Symbols. AS Such, the matrix may 
include many different Sound representations for each pho 
netic Symbol. Matrixing techniques are shown and described 
in "Cluster Analysis and UnSupervised Learning,” by 
Meisel, Computer-Oriented Approaches to Pattern Recog 
inition, Academic Press, 1972, which is hereby incorporated 
by reference herein. 
0.054 When the closed caption text is in its comparative 
form, it is compared with the comparative form of the audio 
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stream (with energy values) (operation 620). If there is a 
match (operation 630), then a mute code or command is set 
in the audio Stream following the end of the predecessor text 
(operation 630). Muting upon the indication of a matched 
predecessor text may be achieved in three different configu 
rations of the present invention. In one configuration, the 
audio analyzer issues a mute command contemporaneously 
with the detection of the end of the predecessor text. The 
mute command causes the audio to be momentarily muted. 
If the command has a certain latency as compared to the 
audio Stream, then various latency mechanisms may be 
employed to delay the command Sufficiently So that it is 
Synchronized with the actual play of the audio stream. In 
another configuration, the audio stream is modified So that 
audio data following the end of the predecessor Speech is 
blanked or attenuated. The blanking or attenuation continues 
until the detection of the end of the objectionable text. 
Finally, in a third alternative, a digital command may be 
inserted into the audio Stream between the predecessor text 
and the objectionable text. Upon detection of the mute 
command in the audio stream, the audio will be momentarily 
muted in accordance with the command code inserted into 
the digitized audio stream. 
0055. After the predecessor text comparison, the audio 
comparison form of the objectionable text is compared with 
the comparison form of the audio stream (operation 650). 
Upon detection of a match (operation 660), a Second mute 
code or command is issued at the end of the objectionable 
language (operation 670). In an embodiment that issues a 
command to mute the audio, at the end of the objectionable 
language, a command is issued to once again play the audio 
at its normal volume, i.e., disable the mute. In an embodi 
ment where the digitized audio Stream is attenuated or 
blanked, upon detection of the end of the objectionable 
word, the blanking or attenuation operation is discontinued 
and the audio Stream is no longer modified. Finally, in 
embodiments employing an integrated command within the 
digitized audio Stream, a Subsequent un-mute command may 
be inserted into the audio Stream at a location following the 
end of the objectionable word. 
0056 FIG. 7 is a flowchart illustrating one method of 
comparing the comparative form of the text whether prede 
ceSSor or objectionable, with the comparative form of the 
audio Stream. The first operation involves a time alignment 
between the comparative form of the text (the “predicted 
Signal') and the comparative form of the audio signal (the 
“observed signal”) (operation 700). In one particular imple 
mentation, time alignment is achieved through a widely 
recognized template matching speech recognition System 
referred to generally as dynamic time-warping. 

0057 FIG. 8 illustrates one example of a time alignment 
between the observed signal and predicted Signal based upon 
a dynamic time-warping algorithm. The predicted Signal is 
generated in accordance with a method described herein of 
FIG. 4, and operations 600 and 610 of FIG. 6. The observed 
Signal is generated in accordance with the method described 
herein with regard to FIG. 5. As discussed above, the 
observed Signal is a Series of four-dimensional vectors 
involving the total energy and the energy of the 150-1500 Hz 
frequency band, the 1500-3000 Hz frequency band, and the 
greater than 3000 Hz frequency band. Further, each of the 
four-dimensional vectors comprises a 20 millisecond Slice. 
In the example of FIG. 8, there are fourteen 20 millisecond 
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time slices and associated four-dimensional vectors (x1 
X14). The dynamic time-warping algorithm finds the best 
match of the sequence of the predicted signal (-FFFV 
VVVVVVNN) to the observed signal through the use of a 
“score” to measure the match between the predicted values 
and the observed values, using the total Score to decide the 
best way of matching. The dynamic time-warping algorithm 
also takes into account a desire not to “stretch' one predicted 
value over too many actual valueS or Vice versa. The result 
might be a best assignment that matches predicted to actual 
value intervals as above. If So, the algorithm predicts that the 
phrase being matched, e.g., the predecessor phrase, ends at 
observed signal slice X14, and muting should begin after 
that time Slice, when matching predecessortext. Thus, during 
processing, when the end of the predecessor text is detected, 
muting is begun by any of the various methods discussed 
herein. If the audio does not match the Speech reasonably, 
Such as because of an error, rough transcription or excessive 
background noise, then the Score will indicate a poor match 
and no action will be taken based on the Score. 

0.058 As part of the time alignment, a score is created 
through comparing the match of a Single observed time 
Segment (with four feature values) with a predicted time 
Segment, characterized by one of the five phonetic catego 
ries, e.g., vowel (V). AS noted in the previous Section on 
converting text to an audio equivalent, one option is to have 
“typical values of each feature, e.g., by averaging over 
typical examples of that category during the development 
phase. The score is then the best match of the typical values 
to the observed values. The match can be measured by a 
Simple “distance' measure, the Sum of the Squared differ 
ences in each feature: in vector notation, Ixobserved-Xargel, 
to give the Square of the distance. If the match is exact, the 
Score is Zero. The best match is categorized by the lowest 
total Score. A variation is to weight the features differently, 
e.g., to weight total energy more than the energy in each 
frequency band, if this improves performance. If there is 
more than one typical example (template) for each category 
of Speech, as previously Suggested, the Score is a minimum 
over all templates in the category: 

Min *observed *targeti P. 
0059. In summary, with a choice of scoring function and 
an algorithm Such as dynamic time warping to use the 
Scoring function, the algorithm for determining when the 
phrase ends is specified. 

0060 An alternative embodiment of the present inven 
tion does not involve analysis of the close caption Signal. 
Rather, the audio Signal is received and Stored in a memory. 
The Stored audio signal is then processed with a speech 
recognition algorithm. Such a speech recognition algorithm 
may take into account amplitude, frequency, wavelength, 
and numerous other factors in analyzing the audio signal. 
Each word, phrase, etc identified by the Speech recognition 
algorithm is compared to the objectionable words identified 
by the user, and/or the objectionable root words identified by 
the user. The matched audio Sequence is directly attenuated 
in memory through manipulate of the Stored signal Segment, 
or a mute code embedded in the Stored Signal. 
0061. In the event the audio signal includes spoken words 
and other Sounds, i.e., background noise, music, ambient 
noise, etc., then various filtering techniques may be 
employed to Separate the Spoken words from the other 
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Sounds. Additionally, for multiple track audio signals, e.g., a 
center channel, front channels, rear channels, etc., then each 
audio track may be separately analyzed. Typically, the center 
channel includes much or all of the spoken words in a 
multichannel audio Signal. AS Such, it may be Sufficient to 
analyze only the center channel. 
0062) The embodiments of the present invention may 
comprise a Special purpose or general purpose computer 
including various computer hardware, a television System, 
an audio System, and/or combinations of the foregoing. 
These embodiments are discussed in detail above. However, 
in all cases, the described embodiments should be viewed as 
exemplary of the present invention rather than as limiting its 
Scope. 

0063 Embodiments within the scope of the present 
invention also include computer-readable media for carrying 
or having computer-executable instructions or data Struc 
tures Stored thereon. Such computer-readable media may be 
any available media that can be accessed by a general 
purpose or Special purpose computer Such as the processing 
elements of a television, Set top box, etc. By way of 
example, and not limitation, Such computer-readable media 
can comprise RAM, ROM, EEPROM, CD-ROM, DVD, or 
other optical disk Storage, magnetic disk Storage or other 
magnetic Storage devices, or any other medium which can be 
used to carry or Store desired program code means in the 
form of computer-executable instructions or data Structures 
and which can be accessed by a general purpose or Special 
purpose computer. When information is transferred or pro 
Vided over a network or another communications link or 
connection (either hardwired, wireless, or a combination of 
hardwired or wireless) to a computer, the computer properly 
Views the connection as a computer-readable medium. Thus, 
any Such connection is properly termed a computer-readable 
medium. Combinations of the above should also be included 
within the Scope of computer-readable media. Computer 
executable instructions comprise, for example, instructions 
and data which cause a general purpose computer, Special 
purpose computer, or Special purpose processing device to 
perform a certain function or group of functions. 
0064 FIG. 1 and the associated discussion is intended to 
provide a brief, general description of a Suitable computing 
environment in which the invention may be implemented. 
Although not required, the invention is described in the 
general context of computer-executable instructions, Such as 
program modules being executed by one or more processing 
elements, Such as a television processor. Generally, program 
modules include routines, programs, objects, components, 
data Structures, etc., that perform particular tasks or imple 
ment particular abstract data types. Computer-executable 
instructions, associated data Structures, and program mod 
ules represent examples of the program code means for 
executing Steps of the methods disclosed herein. The par 
ticular Sequence of Such executable instructions or associ 
ated data Structures represent examples of corresponding 
acts for implementing the functions described in Such StepS. 
Furthermore, program code means being executed by a 
processing unit provides one example of a processor means. 

What is claimed is: 
1. A method of controlling play of an audio signal 

comprising: 
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receiving a close caption signal; 
analyzing the close caption Signal for a specified text; 
identifying the Specified text; 

analyzing an audio signal as a function of the identifica 
tion of the Specified text from the close caption Signal; 
and 

controlling playback of the audio signal corresponding to 
the Specified text. 

2. The method of claim 1 wherein the operation of 
controlling playback further comprises attenuating a portion 
of the audio Signal corresponding with the Specified text of 
the close caption signal. 

3. The method of claim 1 wherein the operation of 
controlling playback further comprises Substantially delet 
ing the portion of the audio signal corresponding with the 
Specified text of the close caption Signal. 

4. The method of claim 1 wherein the operation of 
controlling playback further comprises issuing at least one 
command adapted to cause attenuation of a portion of the 
audio signal corresponding with the Specified text of the 
close caption Signal. 

5. The method of claim 1 wherein the operation of 
controlling playback further comprises inserting at least one 
control code in the audio Signal, the control code adapted to 
cause attenuation of a portion of the audio signal corre 
sponding with the Specified text from the close caption 
Signal. 

6. The method of claim 1 further comprising the operation 
of converting the Specified text to a phonetic representation 
of the Specified text. 

7. The method of claim 6 further comprising time extend 
ing the phonetic representation of the Specified text to define 
a time extended phonetic representation of the Specified text. 

8. The method of claim 7 further comprising determining 
at least one energy value for the time extended phonetic 
representation of the Specified text to define a comparative 
form of the specified text. 

9. The method of claim 8 further comprising determining 
at least one energy value for the audio signal to define a 
comparative form of the audio Signal. 

10. The method of claim 9 wherein the operation of 
analyzing an audio Signal further comprises the operation of 
comparing the comparative form of the Specified text with 
the comparative form of the audio signal. 

11. The method of claim 10 wherein the operation of 
comparing further comprises identifying the portion of the 
audio signal corresponding with the Specified text. 

12. The method of claim 1 wherein the specified text is 
Selected from the group comprising a Space, a letter, a word, 
a phrase, a Sentence, a control code, and a Symbol. 

13. The method of claim 1 wherein specified text is 
Selected by a user. 

14. The method of claim 1 wherein the specified text is 
Selected from a text considered objectionable. 

15. The method of claim 1 wherein the operation of 
identifying the Specified text further comprising the opera 
tion of identifying a preceding text, the preceding text 
temporally preceding the Specified text. 

16. The method of claim 15 wherein the operation of 
analyzing an audio signal as a function of the identification 
of the Specified text from the close caption signal further 
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comprises analyzing the audio signal as function of the 
identification of the preceding text from the close caption 
Signal. 

17. The method of claim 16 wherein the operation of 
controlling playback of the audio signal corresponding to the 
Specified text further comprises controlling playback of the 
audio signal corresponding to the preceding text. 

18. The method of claim 6 wherein the operation of 
converting the Specified text to a phonetic representation of 
the Specified text comprises applying a letter-to-Sound algo 
rithm to the specified text. 

19. The method of claim 1 wherein the operation of 
analyzing an audio signal as a function of the identification 
of the Specified text from the close caption signal comprises 
applying a dynamic time warping algorithm. 

20. A processor comprising a plurality of computer 
executable instructions configured to perform the method of 
claim 1. 

21. The method of claim 6 further comprising determining 
at least one energy value for the phonetic representation of 
the Specified text to define a comparative form of the 
Specified text. 

22. The method of claim 21 further comprising determin 
ing at least one energy value for the audio signal to define 
a comparative form of the audio signal. 

23. The method of claim 22 wherein the operation of 
analyzing an audio Signal further comprises the operation of 
comparing the comparative form of the Specified text with 
the comparative form of the audio signal. 

24. The method of claim 23 wherein the operation of 
comparing further comprises identifying the portion of the 
audio signal corresponding with the Specified text. 

25. A method of controlling play of an audio signal 
comprising: 

converting a specified portion of a close caption text 
Signal to an audio equivalent of the Specified portion; 

comparing the audio equivalent of the Specified portion of 
the close caption text signal to an audio signal to 
identify a portion of the audio signal corresponding 
with the Specified portion of the close caption Signal; 
and 

controlling playback of the portion of the audio signal 
corresponding with the Specified portion of the close 
caption Signal. 

26. The method of claim 25 wherein the operation of 
controlling playback further comprises attenuating the por 
tion of the audio signal corresponding with the Specified 
portion of the close caption signal. 

27. The method of claim 25 wherein the operation of 
controlling playback further comprises Substantially delet 
ing the portion of the audio signal corresponding with the 
Specified portion of the close caption signal. 

28. The method of claim 25 wherein the operation of 
controlling playback further comprises issuing at least one 
command adapted to cause attenuation of the portion of the 
audio signal corresponding with the Specified portion of the 
close caption Signal. 

29. The method of claim 25 wherein the operation of 
controlling playback further comprises inserting at least one 
control code in the audio Signal, the control code adapted to 
cause attenuation of the audio signal corresponding with the 
Specified portion of the close caption signal. 
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30. The method of claim 25 wherein the operation of 
converting a specified portion of a close caption text signal 
to an audio equivalent of the Specified portion further 
comprises the operation of converting the Specified portion 
of the close caption signal to a phonetic representation of the 
Specified portion of the close caption signal. 

31. The method of claim 30 further comprising time 
extending the phonetic representation of the Specified por 
tion of the close caption signal to define a time extended 
phonetic representation. 

32. The method of claim 31 further comprising determin 
ing at least one energy value for the time extended phonetic 
representation to define a comparative form of the Specified 
portion of the close caption signal. 

33. The method of claim 32 further comprising determin 
ing at least one energy value for the audio signal to define 
a comparative form of the audio signal. 

34. The method of claim 33 wherein the operation of 
comparing further comprises the operation of comparing the 
comparative form of the Specified portion of the close 
caption signal with the comparative form of the audio signal. 

35. The method of claim 34 wherein the operation of 
comparing further comprises identifying the portion of the 
audio signal corresponding with the Specified portion of the 
close caption Signal. 

36. A processor comprising a plurality of computer 
executable instructions configured to perform the method of 
claim 25. 

37. A method of controlling playback of an audio signal 
comprising: 

receiving an indication of at least one objectionable word; 
identifying the at least one objectionable word in a close 

caption Signal; and 
identifying the at least one objectionable word in an audio 

Signal as a function of the operation of identifying the 
at least one objectionable word in a close caption 
Signal. 

38. The method of claim 37 further comprising control 
ling an audio presentation of the audio Signal as a function 
of the operation of identifying. 

39. The method of claim 38 further comprising muting the 
audio presentation of a portion of the audio signal corre 
sponding with the at least one objectionable word. 

40. The method of claim 38 further comprising identify 
ing a portion of the close caption Signal preceding the 
objectionable word. 

41. The method of claim 40 wherein the preceding portion 
is Selected from the group comprising a Space, a letter, a 
word, a phrase, a Symbol, and a close caption control Signal. 

42. The method of claim 40 further comprising identify 
ing the at least one objectionable word in an audio signal as 
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a function of the operation of identifying the at least one 
objectionable word in a close caption signal and the opera 
tion of identifying a portion of the close caption Signal 
preceding the objectionable word. 

43. The method of claim 42 wherein the operation of 
controlling is a function of the identification of a portion of 
the close caption signal preceding the objectionable word. 

44. The method of claim 43 further comprising causing a 
mute of the audio presentation as a function of the identi 
fication of the portion of the close caption signal preceding 
the objectionable word in the audio Stream. 

45. The method of claim 44 further comprising ending the 
mute as a function of the identification of the at least one 
objectionable word in the audio signal. 

46. A processor comprising a plurality of computer 
executable instructions configured to perform the method of 
claim 37. 

47. A method of controlling playback of an audio presen 
tation comprising: 

receiving an indication of at least one objectionable word; 
receiving an audio signal; 
Storing the audio signal in a memory; 

processing the Stored audio signal to determine whether 
the at least one objectionable word is present in the 
audio signal; and 

controlling an audio presentation of the audio signal as a 
function of the operation of processing. 

48. The method of claim 47 wherein the operation of 
controlling further comprises attenuating the portion of the 
audio signal corresponding with the at least one objection 
able word. 

49. The method of claim 47 wherein the operation of 
controlling further comprises Substantially deleting the por 
tion of the audio Signal corresponding with the at least one 
objectionable word. 

50. The method of claim 47 wherein the operation of 
controlling further comprises inserting at least one control 
code in the audio Signal, the control code adapted to cause 
attenuation of the audio signal corresponding with the at 
least one objectionable word. 

51. The method of claim 46 wherein the operation of 
processing further comprises analyzing at least one channel 
of the audio signal. 

52. A processor comprising a plurality of computer 
executable instructions configured to perform the method of 
claim 47. 


