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(57) ABSTRACT 

The inventionpertains to methods, systems, and apparatus for 
identifying media items relevant to a selected subject matter, 
the method comprising determining the subject matter of a 
?rst media item, the ?rst media item comprising at least one 
of audio content and video content, determining the classi? 
cation Within an ontology of the subject matter of the ?rst 
media item, analyzing the ontology to identify other subject 
matter related to the subject matter of the ?rst media item, and 
performing a search for other media items relevant to the 
subject matter of the ?rst media item as a function of at least 
the other related subject matter according to the ontology. 
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METHOD AND APPARATUS FOR 
ORGANIZING SEGMENTS OF MEDIA 

ASSETS AND DETERMINING RELEVANCE 
OF SEGMENTS TO A QUERY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of co-pending 
US. application Ser. No. 12/343,790, ?led on Dec. 24, 2008, 
which is incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The inventionpertains to a process and apparatus for 
organizing segments of audio, video, and media ?les and 
determining the relevance of such segments to each other or to 
a query. 

BACKGROUND OF THE INVENTION 

[0003] Until fairly recently, individuals consumed audio, 
video, and other media content in relatively few forms (tele 
vision, movies, musical albums) from relatively few sources 
(television stations, movie theaters, radio stations, CDs). 
However, with the advent of the Internet and an explosion in 
the availability of low cost electronic consumer products, the 
forms and potential sources of such content have become 
much more numerous. Today, individuals can consume such 

content on computers at home via the internet, on any number 
of portable devices with memory for storing content, on 
mobile devices with wireless network connectivity to con 
tent, on televisions, in movie theaters, etc. Furthermore, the 
potential sources of audio, video, and multimedia content are 
virtually limitless. For instance, subscription-based televi 
sion network systems, such as cable television, now provide 
video on demand offering in addition to standard broadcast 
television. They also allow subscribers to record broadcast 
television programs and watch them at a time of their own 
choosing and with the ability to control the content stream, 
such as by fast forward, skip, pause, rewind, etc. 
[0004] Even further, almost anyone with a computer can 
now create and widely publish their own audio, video, and 
multimedia content on the Internet through such outlets as 
podcasts, videos published via websites such as myspace. 
com or youtube.com. Accordingly, both the amount of avail 
able content and the speci?city of the content has increased 
dramatically. 
[0005] As both the volume and speci?city of audio, video, 
and media content increase, it is expected that consumers will 
increasingly consume such content, including television pro 
grams, movies, music videos, podcasts, musical albums, and 
other audio, video, and multimedia assets at the sub-asset 
level. That is, for instance, rather than watching an entire 
baseball game, a consumer may watch only the parts where 
the team that he roots for is at bat or may only watch a 
highlight reel of the game. In another example, a viewer may 
view only the light saber ?ght scenes from the Star Wars 
movie series. In yet other examples, a viewer may watch only 
the sports segment or the weather segment of the evening 
news program or listen to only a single song from a CD or 
album. 

[0006] Presently, the only way a consumer of media content 
can access a segment of particular interest to that consumer 
within a media asset is to scan through the asset in a linear 
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fashion, such as by using a fast-forward or rewind function of 
a media player, to ?nd the desired content. 
[0007] “Media” refers to the forms in which content may be 
transmitted. Presently, the most common transmitted media 
are audio (e.g., music, speech) and visual (photographs, 
drawings, motion pictures, web pages, animation). These 
media are typically represented in electronic formats, such as, 
for example, HTTP, NNTP, UDP, JMS, TCP, MPEG, MP3, 
wave ?les, HTML, JPEG, TIFF, and PDF. As transmission 
technologies become more advanced, however, transmitted 
media will likely involve other sensory data such as taste, 
smell and touch. 
[0008] The decision as to which segments within a com 
plete media item any individual wishes to view, of course, is 
based on the subject matter of the content of the segment, 
hereinafter termed contextual information or subject matter. 
“Contextual information” or “subject matter” refers broadly 
to the topic or theme of the content and can be virtually 
anything within the realm of human knowledge, such as base 
ball, strike out, fast ball, stolen base, mountains, scary, happy, 
George Carlin, nighttime, cool, winner. The nature and dura 
tion of each segment will depend, of course, on the particular 
ontology. 
[0009] Furthermore, as is well-known, advertisers often 
purchase advertisement time or space within media assets 
such as television programs, web pages, podcasts, and radio 
programs based on the subject matter of the media. Speci? 
cally, advertisers commonly are interested in a particular 
demographic of media consumers that can range from the 
very broad to the extremely narrow. For instance, a producer 
of beer might be interested in a demographic of male media 
consumers aged 18-45, whereas a producer of anti-aging face 
cream for women might be interested in a demographic com 
prising female viewers aged 30-70. The subject matter of a 
media asset often has a very high correlation to a speci?c 
demographic. Therefore, the producer of anti-aging face 
cream may be much more interested in placing its advertise 
ment in the middle of a soap opera rather than a football 
competition because the soap opera will be viewed by many 
more individuals within the demographic that is likely to buy 
its product than the football competition, even if the football 
competition has a much larger overall viewing audience than 
the soap opera. 
[0010] Thus, not only do individuals expend a signi?cant 
amount of effort selecting which media assets they consume, 
but a great deal of effort is expended by media content pro 
viders, (e.g., individual television and radio stations, cable, 
?ber optic and satellite subscription-based television network 
operators, intemet service providers), media content produc 
ers (e.g., television and radio program producers, podcasters, 
website operators) and advertisers in determining what sub 
ject matters of such media appeal to particular demographics 
for advertisement placement and other purposes. 

SUMMARY OF THE INVENTION 

[0011] The invention pertains to methods, systems, and 
apparatus for identifying media items relevant to a subject 
matter of a ?rst media item, the method comprising determin 
ing the subject matter of a ?rst media item, the ?rst media item 
comprising at least one of audio content and video content, 
determining a classi?cation within an ontology of the subject 
matter of the ?rst media item, using the ontology to infer other 
subject matter related to the determined subject matter of the 
?rst media item, and performing a search for other media 
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items relevant to the determined subject matter of the ?rst 
media item as a function of at least the other, related subject 
matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a diagram illustrating a portion of an ontol 
ogy in accordance with an embodiment of the present inven 
tion. 
[0013] FIG. 2 is a diagram conceptually illustrating com 
ponents of a system in accordance with an embodiment of the 
present invention. 
[0014] FIG. 3 is a ?ow diagram illustrating operation in 
accordance with an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] Consumers of media content such as television pro 
grams, radio programs, videos, podcasts, digitally recorded 
music, and web pages will increasingly desire functionality 
for ?nding media content relevant to a particular interest of 
the consumer, particularly at the sub-asset level. 
[001 6] “Media” refers to the forms in which content may be 
transmitted. Presently, the most common transmitted media 
are audio (e. g., music, speech) and visual (photographs, 
drawings, motion pictures, web pages, animation). These 
media are typically represented in electronic formats, such as, 
for example, HTTP, NNTP, UDP, JMS, TCP, MPEG, MP3, 
wave ?les, HTML, JPEG, TIFF, and PDF. As transmission 
technologies become more advanced, however, transmitted 
media will likely involve other sensory data such as taste, 
smell and touch. 
[0017] As an example, it is envisioned that media content 
providers and producers, such as subscriber-based television 
network operators (e.g., cable, satellite and ?ber optic televi 
sion network operators), web site operators, podcasters, etc., 
eventually will offer all or most of the media content (e.g., 
television programs, radio programs, videos, digitally 
recorded music, podcasts, etc.), to consumers on an on-de 
mand basis (i.e., a consumer can consume any media items at 
any time of his or her choosing, rather than having to wait for 
a particular broadcast time). This already is the consumption 
paradigm for most web sites and podcasters. Furthermore, 
many subscriber-based television networks already provide 
search and/or browse functions that allow their subscribers to 
search for media content. For instance, Video-On-Demand 
(VOD) is a very popular service offered by many subscription 
television networks. Video-On-Demand is a service by which 
subscribers may choose programs from a menu for viewing at 
a time of each individual subscriber’s choosing. A subscriber 
simply selects a program for viewing from a menu of pro 
grams that are available for viewing. The program, which is 
stored in memory at the headend or another server- side node 
of the network is then streamed to the subscriber’s set top box 
immediately for viewing at that time. 
[0018] Media items are typically offered by programmers 
and network operators in generally prede?ned portions herein 
termed assets. For instance, television programs such as dra 
mas, soap operas, reality shows, and sitcoms are typically 
broadcast in asset level units known as episodes that com 
monly are a half hour or an hour in length (including adver 
tisements). Sporting events are broadcast in asset units of a 
single game. Music videos are commonly offered in asset 
units corresponding to a complete song or a complete concert 
performance. 
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[0019] In the television arts, professionals on the business 
side of the art tend to refer to these as “assets,” whereas 
professionals on the research and technical side of the art 
more often refer to them as “documents.” In either event, the 
concept of a media “asset” or “document” is well understood 
in the industry as well as among content consumers (who may 
not necessarily know the term “document” or “asset,” but 
know the concept). For instance, a typical television guide 
printed in a newspaper or the electronic program guides com 
monly provided by a subscriber-based television network are 
well known to virtually all television viewers and generally 
list multimedia content at the asset level. 

[0020] As both the volume and speci?city of media content 
increases, it is expected that consumers will increasingly 
consume media at the sub-asset level. That is, for instance, 
rather than watching an entire baseball game (a media asset), 
a consumer may watch only the parts where the team that he 
roots for is at bat or may only watch a highlight reel of the 
game (a sub-asset level segment). In another example, a 
viewer may view only the light saber ?ght scenes from the 
Star Wars movie series. Likewise, advertisers would be inter 
ested in buying advertising time within television content at 
the sub-asset level based on the subject matter of particular 
media segments. “Content” refers broadly to the information 
contained in the signal transmitted, and includes, for 
example, entertainment, news, and commercials. 

[0021] A media asset typically can conceptually be broken 
down into a plurality of segments at the sub-asset level, each 
having a cohesive subject or theme. The nature and duration 
of each segment will depend, of course, on the particular 
ontology used for purposes of segmentation as well as on the 
particular content of each program. For instance, most stage 
plays and motion pictures readily break down into two or 
three acts. Each such act can be a different segment. Televi 
sion programs also can be segmented according to thematic 
elements. Certain programs, for instance, the television news 
magaZine program 60 Minutes can readily be segmented into 
different news stories. Other programs, however, can be seg 
mented based on more subtle thematic elements. A baseball 
game can be segmented by inning or at-bats, for instance. A 
typical James Bond movie can be segmented into a plurality 
of action segments, a plurality of dramatic segments, and a 
plurality romantic segments. The possibilities for segmenta 
tion based on thematic elements is virtually limitless and 
these are only the simplest of examples. 

[0022] Presently, consumers of media can search for media 
content of interest to them on the Internet through various 
search engines by entering a search string including terms 
that the consumerbelieves to be relevant to the type of subj ect 
matter for which he or she is searching. Such functionality 
also is available in mo st subscriber-based television networks 
(e.g., cable television, ?ber optic, and satellite based televi 
sion networks) for searching for television programming. 
However, in many systems, the search functionality is quite 
limited as compared to Internet search engines. For instance, 
some systems allow only literal title searching. 

[0023] Even with a robust Internet search engine, the search 
results often are not exactly what the consumer was seeking. 
This can be for several reasons. First, the consumer may 
simply have put in a poorly chosen search string of terms 
which returns results that are not relevant to the subject matter 
for which the consumer is looking. Second, a good search 
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strategy may return results that are relevant to the subject 
matter of interest, but are too numerous to be useful to the 
consumer. 

[0024] Furthermore, automatic initiation and/or formula 
tion of searches for content relevant to a particular subject 
matter will become increasingly common in the future. Par 
ticularly, a media content provider (be it a cable, satellite, or 
?ber optic television network operator, a Web site operator, a 
podcast provider, etc.) may wish to provide a feature to its 
users whereby a consumer can press a button while consum 

ing particular media content and be presented with a user 
interface within which the user is presented a menu of other 
content available on the network (preferably at the segment 
level) having similar or related subject matter. For instance, 
US. patent application Ser. No. 12/343,786, ?led on Dec. 24, 
2008, and entitled “Method and Apparatus for Advertising at 
the Sub-Asset Level” and US. patent application Ser. No. 
12/343,779, ?led on Dec. 24, 2008, and entitled “Identi?ca 
tion of Segments Within Audio, Video, and Multimedia 
Items” and US. patent application Ser. No. 12/274,452, ?led 
on Nov. 20, 2008, and entitled “Method and Apparatus for 
Delivering Video and Video-Related Content at Sub-Asset 
Level” are all owned by the same assignee as the present 
application, and are all incorporated herein fully by reference, 
and discuss various aspects of one such system. 
[0025] For instance, above noted US. patent application 
Ser. No. 12/274,452 particularly discusses an automated 
search function that can be offered to media consumers in the 
midst of consuming (e.g., viewing) one media asset (or seg 
ment thereof) that will search for other media items (assets, 
segments at the sub-asset level, or other items) that are perti 
nent to the subject matter of the media item being consumed. 
More particularly, a user of an information network is offered 
supplemental content, the supplemental content being 
selected based at least partially on the subject matter of the 
media currently being consumed by the user. “Information 
network” refers to a collection of devices having a transport 
mechanism for exchanging information or content between 
the devices. Such networks may have any suitable architec 
ture, including, for example, client- server, 3 -tier architecture, 
N-tier architecture, distributed objects, loose coupling, or 
tight coupling. 
[0026] For instance, an exemplary embodiment of such a 
system might be implemented as part of the services offered 
to subscribers of a cable television network or as a feature on 
a website. Let us consider as an example an individual con 

sumer who is watching a particular television program, in this 
example, a major league baseball game between the Phila 
delphia Phillies and the New York Mets. The consumer is 
permitted at any time during the program to activate a supple 
mental content search feature, such as by depressing a dedi 
cated button on a remote control unit or mouse clicking on an 

icon positioned somewhere on a computer monitor. When the 
feature is thus selected, the set top box (STB), for instance, 
sends a signal upstream to a server requesting invocation of 
the feature. In response, the server performs a search for 
supplemental content that pertains to the particular media 
content being consumed by that consumer at that time and 
presents a list of such supplemental content to the viewer via 
a suitable user interface through which the viewer may select 
one or more for viewing. 

[0027] Aforementioned US. patent application Ser. No. 
12/343,786 and US. patent application Ser. No. 12/343,779 
collectively disclose techniques and apparatus for segment 
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ing media items (such as media assets) into smaller segments 
(such as sub-assets), determining the boundaries and subject 
matter of contextually cohesive segments of the items, and 
classifying and organizing the segments for searching and 
browsing according to an ontology. The context being 
referred to in the terms “contextual information” and “con 
textually cohesive” is the ontology within which the subject 
matter of the media content is being classi?ed. 
[0028] More particularly, US. patent application Ser. No. 
12/343,779 provides a system for automatically identifying 
contextually cohesive segments, within media items (e. g., 
media assets) This task includes both identifying the begin 
nings and ends of such segments as well as the subject matter 
of the segments. 
[0029] As noted above, searching for media content perti 
nent to a particular topic, be it a search query manually 
generated by a user or an automated search for other media 
items related to the subject matter of a ?rst media item, such 
as disclosed in aforementioned US. patent application Ser. 
No. 12/274,452, is an imperfect science. Typically, search 
engines search for content based on key words. In the latter 
example of an automated search for additional media items 
pertinent to the subject matter of a ?rst media item, aforemen 
tioned US. patent application Ser. Nos. 12/343,786 and 
12/ 343,779 disclose suitable techniques for implementing 
such a system. One way of searching such content is to design 
a system that determines key words and other subject matter 
cues within the ?rst media item using a number of techniques 
such as analyzing the closed caption stream, optical character 
recognition, video analytics, metadata analysis, etc., and then 
form a search string comprising those keywords for input into 
a search engine. The search engine may search for media 
content on the Internet and/ or on a private network, such as a 
cable television network. For instance, a cable television ser 
vice provider may search through its own database of televi 
sion programming content (e. g., that has previously been 
analyzed for subject matter) for other media assets or seg 
ments in which those same keywords appear. The results 
might be weighed and ordered as a function of the number of 
times the keywords appear, the number of different keywords 
that appear and/ or other criteria. 

[0030] The quality of the search results, i.e., the pertinence 
of the results to the subject matter of the ?rst media item, will 
depend on many factors, including, but not limited to, (1) the 
quality of the determination of the subject matter of the ?rst 
media item, (2) the number of keywords that could be iden 
ti?ed, (3) whether any of those keywords have double mean 
ings, (4) the speci?city of the keywords, and (5) the quantity 
of other media items having those keywords therein. 
[0031] As previously noted, some or all of the results of 
such a search may not be particularly pertinent to the con 
sumer’ s interests. 

[0032] The mere matching of keywords often will not ?nd 
all of the relevant content or the most relevant content. Par 
ticularly, depending on the particular user’s interests, seg 
ments having very different keywords actually may be closely 
related depending on the user’ s viewpoint. The inverse also is 
true. That is, the identical word may have very different and 
unrelated meanings in different contexts. 
[0033] Let us consider an example to illustrate the concept. 
Suppose a viewer is watching a football game, and particu 
larly the Super Bowl game of 2008 between the New England 
Patriots and the New York Giants. Let us also assume that a 
play occurs in which the quarterback for the New England 
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Patriots, Eli Manning, throws an interception. During or 
immediately after this play, the viewer activates the auto 
mated search function with the hope of viewing other plays in 
which the New England Patriots offensive team turned over 
the ball to the other team. As anyone with a robust knowledge 
of the game of football will know, an interception is only one 
of several ways in which a turnover can occur in a football 

game. Another way is a fumble. Yet another way is a safety. 
The above example illustrates an “is a” relationship in the 
nature of a simple classi?cation system or taxonomy. How 
ever, many other important relationships between concepts 
can be represented in a robust ontology. Such relationship 
may include “belongs to,” “is a part of,” and “may include.” 
For instance, a tipped pass often leads to an interception or a 
near interception (a pass that almost was intercepted). It also 
allows otherwise ineligible receivers to receive a pass. 
Accordingly, plays in which a tipped pass occurs and/or an 
ineligible receiver catches a pass may be a near interception 
and, therefore, highly relevant to another play that is an inter 
ception. Thus, as a practical example, it is quite likely that a 
contextual analysis of the play in which the interception 
occurred may yield the keywords “New England Patriots,” 
“Eli Manning,” and “interception.” A search using these key 
words is likely to miss turnovers that occurred as the result of 
a fumble or safety and near interceptions. 

[0034] As can be seen from this example, a robust knowl 
edge of football would enable the formulation of a better 
search for pertinent content. Thus, if the viewer had a robust 
knowledge of football and entered his own search string, he 
may have thought of adding the words “fumble,” “safety,” 
“tipped pass” and/or “ineligible receiver” to the search string 
or of including the term “turnover” in addition to or instead of 
“interception.” 
[0035] The present invention offers a way to improve 
searches by capitaliZing on a robust knowledge of subject 
matter in connection with speci?c knowledge domains. 

[0036] Particularly, aforementioned U.S. patent applica 
tion Ser. Nos. 12/274,452, 12/343,786 and, 12/343,779 dis 
close aspects of an exemplary system within which the 
present invention can be incorporated. In any of the exem 
plary systems discussed in one or more of these patents, 
media items (e.g., assets) are partitioned into segments (e.g., 
sub-assets) having cohesive subject matter. The segments (or 
at least information about the segments) are stored in a data 
base. The database stores each segment’ s identity (such as by 
the identity of the media asset of which it forms a part and the 
time indexes within that asset of the start and end times of the 
segment) and its contextual information, e. g., in the form of a 
plurality of attribute/value pairs, a ?at (table) database model 
of tuples (an ordered list of values), hierarchical data models, 
or relational data models). For example, an attribute for a 
segment comprising an at-bat of a baseball game may be 
“Player at Bat” and the value may be “Jimmie Rollins”. 

[0037] In order to develop such a database 101, an ontology 
(or classi?cation system) 103 is developed to provide a 
de?ned framework for classifying media segments by subject 
matter. An ontology essentially is a formal representation of a 
set of concepts within a domain and the relationships between 
those concepts. It is used to reason about the properties of that 
domain, and may be used to de?ne the domain. Key elements 
of an ontology include: 

[0038] Classes: sets, collections, concepts, types of 
objects, or kinds of things 
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[0039] Attributes: aspects, properties, features, charac 
teristics, or parameters that objects (and classes) can 
have 

[0040] Relations: ways in which classes and individuals 
can be related to one another 

[0041] Restrictions: formally stated descriptions of what 
must be true in order for some assertion to be accepted as 
input 

[0042] Rules: statements in the form of an if-then (ante 
cedent-consequent) sentence that describe the logical 
inferences that can be drawn from an assertion in a 
particular form 

[0043] Thus, for instance, “an interception is a turnover” is 
a relationship. Also, “an interception may happen on a tipped 
pass” also is a relationship. An example of a restriction is 
“non-eligible receivers can catch a pass only if it is tipped by 
a defender”. An example of a rule is “plays involving ineli 
gible receivers may be near interceptions” and, therefore, 
may be closely related to an interception. 
[0044] The segments are then indexed with respect to the 
ontology. The database can then be searched such as by a 
keyword search and/or the ontology can be examined for 
segments relevant to any desired subject matter (i.e., faceted 
searching). Furthermore, as discussed in detail in aforemen 
tioned U.S. patent application Ser. No. 12/343,779, prefer 
ably different portions of the ontology related to different 
knowledge domains are speci?cally designed as a function of 
those speci?c knowledge domains, thus making the ontology 
even more robust. 

[0045] A knowledge domain essentially is a high level 
theme or subject. As used herein, “knowledge domain” refers 
to a relatively broad category of theme or subject, such as 
baseball, football, romance, Spanish, music, medicine, law, 
comedy. The breadth and subject of any knowledge domain 
within the ontology is entirely within the discretion of its 
creator. The only requirement is that a knowledge domain 
have subcategories of subject matter. 
[0046] The present invention leverages the robust knowl 
edge of subj ect matter inherently contained in the ontology to 
provide an improved way of locating media content relevant 
to a search or another piece of media content. Particularly, the 
ontology, and particularly, the knowledge domain speci?c 
portions of an ontology of a system such as disclosed in 
aforementioned U.S. patent application Ser. No. 12/343,779 
inherently have built-in to them a robust knowledge of various 
knowledge domains. Accordingly, a process of formulating 
query search strings incorporating the robust knowledge pro 
vided by the ontology is likely to substantially improve the 
quality of the search results, i.e., return more contextually 
pertinent results, in most cases. 
[0047] Indexing segments according to an ontology that 
has been developed with robust knowledge of the particular 
knowledge domain of interest, (e.g., football) would disclose 
the relatedness of the concept of an interception to the con 
cepts of a fumble, a turnover, tipped pass, ineligible receiver, 
and a safety. Thus, designing a search engine that takes into 
account related concepts as well as the degree of relatedness 
in accordance with the structure of the ontology could provide 
much better results than a conventional search engine that 
does not take into account the robust knowledge inherent in 
the ontology, particularly the knowledge domain speci?c por 
tions of the ontology. 
[0048] Thus, for instance, in the example above, the ontol 
ogy for football may include portions such as illustrated in 
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FIG. 1. As can be seen, one portion of the ontology includes 
a category called “turnovers” and shows that it has subcat 
egories “interception”, “fumble”, and “safety” (an “is a” rela 
tionship in the nature of a simple taxonomy). This type of 
relationship is visually represented in FIG. 1 by solid lines 
and a tree structure. The ontology also reveals, for instance, 
that interception may happen on a tipped pass (the “may 
happen” relationship being represented by a dashed line). 
Many other relationship types, rules, restrictions and 
attributes also may be represented in the ontology. Thus, if a 
subject matter analysis of the play yields only the word “inter 
ception” as a keyword, consultation of the ontology discloses 
that concept of an “interception” is a type of “turnover” and 
that the concepts of a “fumble” and a “safety” are sister 
concepts to the concept of an “interception” because all three 
are forms of a “turnover.” Thus, the search query can be 
modi?ed to include one or more of “turnover”, “fumble”, and 
“safety” as keywords in addition to “interception.” The terms 
“fumble” and “safety” may be weighed lower than the terms 
“interception” and/or “turnover” so that interceptions are 
weighted more heavily than fumbles and safeties (since they, 
obviously, are more closely related to the play in question 
than a fumble or a safety). 

[0049] FIG. 2 is a block diagram illustrating conceptually 
the components of an exemplary system 200 incorporating 
the present invention. A collection of multimedia ?les (e.g., 
media assets) 201 exists that can be partitioned into coherent 
segments (e.g., at the sub-asset level) according to an ontol 
ogy 202. The segments will be maintained in a segment 
database 203 that identi?es the segments and their subject 
matter. The identi?cation data for each segment may include, 
for instance, the identi?cation of the asset of which it forms a 
part and the time indexes within the as set of the start and end 
times of the particular segment. The subject matter informa 
tion may comprise virtually any information about the subject 
of the segment. The subject matter information in the segment 
database may be stored as one or more attribute/value pairs. 
Thus, using as an example, a segment comprising a single 
play in a football competition, one of the attributes may be 
“Key Offensive Players” and its value would be assigned the 
names (or other identi?cation indicia) of the primary offense 
team players involved in the play. 
[0050] The ontology as well as the number of attributes and 
the speci?c attributes for any given segment can differ as a 
function of the particular knowledge domain of the as set from 
which the segment is taken. More speci?cally, just as men 
tioned above with respect to the ontology, the particular 
pieces of contextual information maintained in the database 
may be speci?c to the knowledge domain of the media items 
being segmented. Preferably, the speci?c knowledge domain 
is selected as a function of the knowledge domain of the 
media asset or item that is being segmented. For instance, the 
attributes stored in connection with a segment that forms part 
of a football competition may be different than the attributes 
that are stored for a segment that is part of a baseball compe 
tition, which are even further different than the attributes that 
are stored in connection with a segment that is part of a 
program about cooking. 
[0051] Generally, the knowledge domain of most media 
items is either known in advance of any subject matter analy 
sis of the item (e.g., from the title of the asset) or is easily 
determinable via an initial subject matter analysis. The 
knowledge domain of the item may be input manually by a 
human operator. Altemately, it may be derived by analysis of 
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the title of the asset. This can be done, for instance, by key 
word analysis within the title or by comparing the title against 
a database of known program titles correlated to their knowl 
edge domains. In any event, once the knowledge domain of 
the media item is determined (e.g., football, baseball, sitcom, 
reality show, reality competition, game show, etc.), the spe 
ci?c pieces of information determined and stored with respect 
to a segment (i.e., the attribute/value pairs stored in the seg 
ment database 203) also can be customized as a function of 
the speci?c knowledge domain of the item of which it forms 
a part (or the predicted interests of a particular demographic). 
[0052] Thus, for instance, continuing with the football 
competition example, the attributes for segments of a football 
competition may include Team On Offense, Team On 
Defense, Game Time, Down Number, Key Offensive Players, 
Key Defensive Players, Type of Play (e.g., kick off, point after 
attempt, punt regular play), Yards Gained/Lost, etc. 
[0053] On the other hand, the attributes for segments form 
ing a portion of a baseball competition may be substantially 
different. 
[0054] In short, the attributes that are to be stored in the 
database for a given segment may differ depending on the 
knowledge domain of the asset from which the segment is 
taken. Specialized attribute sets may be designed for the most 
common, relevant or popular knowledge domains for the 
given population of media assets to be segmented. 
[0055] Thus, in a preferred embodiment of the invention, a 
plurality 205 of different subject matter gathering processes 
106-113 are utilized to determine the boundaries and subject 
matter of cohesive segments of the media assets 101. 
[0056] The process of identifying contextually cohesive 
segments of multimedia assets segmentation process 105 has 
at least two parts, namely, (1) identifying cohesive, meaning 
ful segments within media items (e.g., identifying the begin 
ning and end of a meaningful segment having a cohesive 
theme or subject) and (2) identifying that subject. Particu 
larly, identifying keywords or other thematic elements in a 
multimedia ?le in order to identify subject matter is only half 
the battle. Delimiting the segments, i.e., determining the 
boundaries (beginning and end) of a cohesive segment is an 
additional complexity. 
[0057] Various technologies, generally represented within 
segmenter 205 in FIG. 2 may be utilized for determining the 
subject matter of media items, such as assets, and partitioning 
them into coherent segments as a function of their subject 
matter. 

[0058] Many technologies are available now that can be 
adapted for use for identifying media segments either as 
stand-alone components or in combination within the present 
invention. For instance, software 206 is now available that can 
capture the closed caption stream within a media asset and 
analyze it for subject matter. Further, software 207 is avail 
able that can analyze the audio portion of a multimedia stream 
and detect speech within the audio stream and convert the 
speech to text (which can further be analyzed for subject 
matter, just like the closed caption stream). 
[0059] In fact, voice recognition software can be used to 
detect the identity of a particular speaker within a media 
stream. For instance, certain types of multimedia ?les, such as 
television programs of a particular title (e.g., “60 Minutes” or 
“Seinfeld”) have a known set of individuals that are likely to 
speak during the program. In 60 Minutes, for instance, it 
would be the handful of reporters that regularly ho st segments 
of the program. In “Seinfeld”, it would be one of the handful 
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of main charactersiJerry Seinfeld (played by actor Jerry 
Seinfeld), Elaine Benes played by actor Julia Louis-Dreyfus), 
Cosmo Kramer (played by actor Michael Richards), and 
George Costanza (played by actor Jason Alexander). Such 
software can be pre-programmed to recognize the voices of 
those main characters/ actors and then used to recognize those 
voices to provide even richer subject matter data. 

[0060] Additionally, audio analytics software 208 is now 
available that can analyze the non-speech aspects of the audio 
stream of an audio or multimedia ?le to determine additional 
subject matter information from sounds other than speech. 
For instance, such software can detect, recognize, and distin 
guish between, for instance, the sound of a crowd cheering or 
booing, sounds associated with being outdoors in a natural 
setting or being outdoors in an urban setting, or being indoors 
in a factory or an of?ce or a residence, etc. For example, US. 
Pat. No. 7,177,881 discloses suitable software for detecting 
semantic events in an audio stream. 

[0061] Even further, optical character recognition software 
209 can be used to determine text that appears in a scene. See, 
e.g. Li, Y. et al. “Reliable Video Clock Recognition,” Pattern 
Recognition, 2006, 1CPR 2006, 18th International Confer 
ence on Pattern Recognition. Such software can be used, for 
instance, to detect the clock in a timed sporting event. Spe 
ci?cally, knowledge of the game time could be useful in 
helping determine the nature of a scene. For instance, whether 
the clock is running or not could be informative as to whether 
the ball is inplay during a football game. Furthermore, certain 
times during a sporting event are particularly important, such 
as two minutes before the end of a professional football game. 
Likewise, optical character recognition can be used to deter 
mine the names of the actors, characters, and/or other signi? 
cant persons in a television program or the like simply by 
reading the credits at the beginning and/or end of the pro 
gram. Furthermore, video analytics software 210 is available 
that can analyze other visual content of a video or multimedia 
stream to determine subject matter information, e.g., indoors 
or outdoors, presence or absence of cars and other vehicles, 
presence or absence of human beings, presence or absence of 
non-human animals, etc. In fact, software is available today 
that can be used to actually recognize speci?c individuals by 
analyzing their faces. 
[0062] Even further, there may be signi?cant metadata con 
tained in a multimedia stream. While a closed captioning 
stream may be considered metadata, we here refer to addi 
tional information. Particularly, the makers or distributors of 
television programs or third party providers sometimes insert 
metadata into the stream that might be useful in determining 
the subject matter of a program or of a portions of a program. 
Such metadata may include almost any relevant information, 
such as actors in a scene, timestamps identifying the begin 
nings and ends of various segments within a program, the 
names of the teams in a sporting event, the date and time that 
the sports event actually occurred, the number of the game 
within a complete season, etc. Accordingly, the segmenter 
105 also may include software 111 for analyzing such meta 
data. 

[0063] Even further, companies now exist that provide the 
services of generating and selling data about sporting events, 
television programs, and other events. For instance, Stats, Inc. 
of Northbrook, Ill., USA sells such metadata about sporting 
events. Thus, taking a baseball game as an example, the data 
may include, for instance, the time that each half inning 
commenced and ended, data for each at bat during the game, 
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such as the identity of the batter, the result of the at-bat, the 
times at which the at-bat commenced and ended, the statistics 
of each player in the game, the score of the game at any given 
instance, the teams playing the game, etc. Accordingly, 
another software module 212 can be provided to analyze data 
obtained or otherwise obtained from external sources, such as 

Stats, Inc. 
[0064] Furthermore, the aforementioned optical character 
recognition (OCR) of the game clock in a sporting event also 
would be very useful in terms of aligning the game time with 
the media stream time. For instance, external data available 
from sources such as Stats, Inc. includes data disclosing the 
time during the game that certain events (e. g., plays) 
occurred, but generally does not contain any information 
correlating the game time to the media stream time index. 
Thus, an alignment algorithm 121 for correlating game time 
with data stream time also would be a useful software com 
ponent for purposes of identifying cohesive segments in con 
nection with at least certain types of multimedia content, such 
as timed sports competitions. 
[0065] Furthermore, external data is widely available free 
of charge. For instance, additional subject matter information 
may be obtained via the Internet. Particularly, much informa 
tion about sporting events and television shows is widely 
available on the Internet from any number of free sources. For 
instance, synopses of episodes of many television shows are 
widely available on the Internet, including character and actor 
lists, dates of ?rst airing, episode numbers in the sequence of 
episodes, etc.). 
[0066] The present invention may rely on any or all of these 
techniques for determining the subject matter of a media item 
as well as the beginning and end of coherent segments corre 
sponding to a particular subject matter. Also, as previously 
noted, different subject matter information gathering pro 
cesses for different knowledge domains may use different 
sets of these tools and/or use them in different ways or com 

binations. Furthermore, as previously mentioned, the same 
technologies in segmentor 105 may be used to determine the 
knowledge domains (i.e., the more general subject matter) of 
assets in embodiments in which such information is not pre 
determined so that the system can choose the particular set of 
technologies andparticular attribute/value sets adapted to that 
knowledge domain for carrying out the segmentation. 
[0067] It should be noted that the classi?cation of media 
items need not be exclusive. For instance, a given segment 
may be properly assigned two or more relatively disparate 
contextual information within the ontology. For instance, a 
television program on the History Channel having a portion 
pertaining to the origination of the sport of golf in Scotland 
may be classi?ed as pertaining to all of (1) history, (2) travel, 
and (3) sports. 
[0068] It should be understood, that the example above is 
simpli?ed for purposes of illustrating the proposition being 
discussed. In actuality, of course, a segment about the history 
and origins of golf in Scotland would be classi?ed and sub 
classi?ed to multiple levels according to an ontology. For 
instance, in a robust ontology, this segment would not be 
merely classi?ed under history, but probably would be further 
sub-classi?ed under European history, and even further sub 
classi?ed under Scottish history, etc. It would further be clas 
si?ed not merely under travel, but probably under travel, then 
sub-classi?ed under European travel, and then even further 
sub-classi?ed under Scottish travel, etc. Finally, it also would 
not merely be classi?ed under sports, but, for instance, under 
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sports and further sub-classi?ed under solo sports, and even 
further sub-classi?ed under golf. 

[0069] The segmentation also need not necessarily be dis 
crete. Segments also may overlap. For instance, the same 
show on the History Channel mentioned above may start with 
a segment on Scottish history that evolves into a segment on 
the origins of golf and that even further evolves into a segment 
on Scottish dance music. Accordingly, a ?rst segment may be 
de?ned as starting at timestamp 5 minutes: 11 seconds in the 
program and ending at timestamp 9 m:18 s classi?ed under 
HistoryzEuropeanzScotland. A second segment starting at 7 
m:39 s and ending at 11 m:52 s may be classi?ed under 
SportszSolozGolf and a third segment starting at 1 1 m: 13 s and 
ending at 14 m:09 s may be classi?ed under MusiczDance: 
Scottish. In this example, the various segments overlap each 
other in time. 

[0070] Even further, a segment can be any length, including 
zero (i.e., it is a single instant in time within the media item). 

[0071] The ones of the various information gathering pro 
cesses used to analyze a particular media item and the manner 
of their use may be customized as a function of the knowledge 
domain of the particular item. The system operator may pre 
determine a plurality of subject matter information gathering 
processes, each adapted to a particularly relevant, popular, or 
common knowledge domain for assets within its collection of 
media assets and/or are popular interests among the expected 
users of the system (e.g., subscribers of a television service 
network employing the system or advertisers on that televi 
sion network). A more generic, default information gathering 
process can be used for media items whose knowledge 
domain either cannot reasonably be determined or that do not 
fall into any of the other knowledge domain customized pro 
cesses. 

[0072] For instance, if the present invention is to be imple 
mented on a subscription-based television service network, 
then the plurality of knowledge domains to which the ontol 
ogy, subject matter information gathering processes, and/or 
attribute sets are customized should be speci?cally adapted 
for the types of media assets that commonly comprise televi 
sion programming. For instance, the vast majority of network 
television programs fall in to one of a relatively small number 
of categories or knowledge domains. For instance, probably 
the vast majority of programs made for television fall into one 
of the following domains: news and current events, situ 
ational comedies, law-based dramas, police-based dramas, 
medical-based dramas, reality TV, reality competitions, 
sports competitions (which might further be broken down 
into a handful of the most popular sports, such as football, 
hockey, baseball, basketball, soccer, golf), children’s car 
toons, daytime soap operas, educational or informative (his 
tory, travel, technology), sketch comedy, talk shows, and 
game shows. 

[0073] Hence, a specialized portion of the ontology, a spe 
cialized set of attributes, and/or a specialized subject matter 
information gathering process can be developed and used for 
each of these knowledge domains. 

[0074] Once the segments are determined and the subject 
matter information has been gathered, the segments are then 
stored in the segment database 203 with all of their applicable 
attribute/value pairs. 

[0075] It should be understood that the media assets them 
selves do not necessarily need to be physically separated into 
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distinct ?les at the segment level in database 203. For 
instance, the database 203 may merely comprise data identi 
fying the segments. 
[0076] The segments also are indexed in accordance with 
the ontology 202. Again, if the overall system is to be used for 
a speci?c type of media, e.g., a television programming, then 
the overall ontology preferably is speci?cally adapted to clas 
sifying that type, e.g., multimedia items common to televi 
sion pro gramming. Furthermore, as previously noted, distinct 
portions of the ontology pertaining to different knowledge 
domains within television programming content may be spe 
ci?cally adapted to those knowledge domains. 
[0077] In addition to simply populating the segment data 
base 203 with the data for a plurality of media segments, those 
segments also are indexed under the ontology, i.e., the ontol 
ogy is populated with the segments, as illustrated in oval 215. 
Finally, as illustrated by oval 216, the ontology can now be 
used to determine the relevance of any media segment clas 
si?ed therein to any other media segment classi?ed therein 
not merely by classi?cation (e.g., an “is a” relationship), but 
by any number of relations. 

[0078] Using the ontology to identify related concepts and 
keywords, an improved search algorithm can be developed in 
connection with a particular subject matter by incorporating 
such related concepts and/or keywords in the searching algo 
rithm. 

[0079] In accordance with a very simple embodiment of the 
present invention, for instance, the searching algorithm may 
simply develop a search string (a set of words) to plug into a 
pre-existing search engine. In this simple embodiment, the 
system will identify keywords derived from the subject mat 
ter of the media content using the tools discussed above. Then 
the ontology is consulted to identify related concepts and/or 
keywords. For instance, in the football example above, the 
ontology would disclose that an “interception” is a subcat 
egory or child concept of the concept/keyword “turnover”. It 
also would disclose that sister forms of turnover to an “inter 
ception” include “fumbles” and “safeties”. The algorithm 
may also go down one level in the ontology to determine child 
concepts/keywords within the category of “interception” that 
may be useful search terms to add to the search string. Even 
further, the algorithm may look for other relations, rules, 
and/or restrictions, such as “interception” “may happen” on a 
“tipped pass,” etc. 
[0080] In a slightly more complex embodiment, the various 
concepts/keywords developed through analysis of the ontol 
ogy may be given different weights in terms of ?nding rel 
evant documents. For instance, in a simple embodiment of 
this feature, those concepts/keywords not found directly 
through the subject matter analysis of the asset or segment 
being consumed, but identi?ed as related concepts via the 
ontology may be given a lower weight in the search algo 
rithm. In more complex embodiments, concepts from one 
level above may be weighed differently than sister concepts 
within the same level, which may be weighed differently than 
child concepts/keywords found by looking down one level in 
the ontology. 
[0081] Of course, the present invention is not limited to 
simply identifying related keywords for insertion into a 
search string. The present invention can be utilized to identify 
related concepts/keywords within the ontology and then 
incorporate those concepts/ keywords in any type of searching 
algorithm, not just keyword searching. 
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[0082] Another way to use the present invention in connec 
tion with a system such as the system disclosed in Us. patent 
application Ser. No. 12/274,452 for automated searching for 
media content having subject matter similar to the subject 
matter of a particular media piece is to directly use the ontol 
ogy to ?nd other media content that is indexed within the 
ontology similarly to the indexing of the particular piece. 
[0083] FIG. 3 is a ?owchart illustrating process ?ow in 
accordance with the principles of the present invention in an 
exemplary embodiment of an automated search feature such 
as the one disclosed in aforementioned U.S. patent applica 
tion Ser. No. 12/274,452. In accordance with that ?ow, in step 
301, an ontology is created speci?cally adapted to a speci?c 
type of media content. The overall ontology is adapted to its 
particular task, e.g., a subscription-based television service 
provider would adapt its ontology for multimedia content, 
and speci?cally the typical television programming type of 
multimedia content. On the other hand, a music service pro 
vider, e. g., an online radio station, might use a very different 
ontology speci?cally adapted for audio content, and more 
speci?cally music content. Furthermore, the ontology prefer 
ably is developed with different portions thereof based on 
different knowledge domains, each particularly adapted to a 
different speci?c knowledge domain. Again, using the tele 
vision network service provider as an example, the ontology 
can have within it different portions speci?cally adapted for 
sports games, cooking shows, situation comedies, reality 
shows, game shows, etc. If the larger domain is music, the 
speci?c knowledge domains might instead be rock, jazz, 
rhythm & blues and classical. 
[0084] In any event, next, in step 302, a database is built 
storing the subject matter information for a plurality of media 
items. Furthermore, the ontology is populated with the media 
items, i.e., the various media items are classi?ed within the 
ontology. The subject matter information and classi?cation 
information for the library of media items can be collected, 
for instance, in the ways described hereinabove, including 
speech recognition analysis, OCR analysis, closed caption 
analysis, metadata analysis, audio analytics, video analytics, 
external data, etc. 
[0085] Next, in step 303, the media item that is currently 
being consumed is analyzed using any or all of the various 
aforementioned technologies to determine the subject matter 
of that media item. Next, in step 304, the item being con 
sumed is classi?ed within the ontology. In step 305, the ontol 
ogy is analyzed to determine additional concepts and/ or key 
words relevant to the subject matter information for the media 
item being consumed. Next, in step 306, a search is formu 
lated for other media items having similar subject matter 
information to the item being consumed using the subject 
matter information collected directly from the media item as 
well as the related concepts and key words derived from the 
analysis of the ontology. 
[0086] Finally, in step 307, the search is performed and the 
viewer is presented with the results of the search. 
[0087] It should be understood that the exemplary embodi 
ments disclosed herein in connection with automated search 
ing for related content to a media item being consumed by a 
viewer is merely exemplary. The concepts of the present 
invention can be applied in many other contexts. For instance, 
it can be applied to a search, such as an Internet search, 
developed by a human user when there is an available ontol 
ogy relevant to the knowledge domain of the search. Particu 
larly, the search terms or keywords input into a search engine 
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by a human user can be run through that ontology to identify 
additional related terms according to the ontology and then an 
enhanced search string can be developed for use in perform 
ing the actual search (with or without making the human user 
aware of the modi?cation). 
[0088] In yet another embodiment, the ontology can be 
used to determine the relevance to each other of any two or 
more media segments already classi?ed within the ontology. 
This embodiment might be useful in connection with tasks 
such as automatically generating playlists pertaining to a 
particular subject matter. 
[0089] Even further, it is not even necessary that any con 
tent be previously indexed within the ontology. An ontology 
itself (completely devoid of anything actually being indexed 
thereunder) would still provide robust information as to the 
relatedness of concepts within the ontology. Therefore, an 
ontology can be used to help improve the parameters used to 
search for content relevant to any particular topic within the 
knowledge domain of the ontology in the complete absence of 
any content actually being indexed under the ontology. The 
existence of content indexed actually under the ontology 
would make it easier to locate and identify relevant content 
since the act of identifying other related concepts within the 
ontology would inherently also identify the corresponding 
content indexed under those related concepts in the ontology. 
[0090] Furthermore, it should be understood by those of 
skill in the art that, while most of the embodiments discussed 
hereinabove use exemplary media units of segments at the 
sub-asset level, this is merely exemplary. The present inven 
tion can be used in connection with the classi?cation, search 
ing, and identifying of media items in units of any size (both 
physically and conceptually), including the sub-asset level, 
the asset level, or any other units. 
[0091] In at least one preferred embodiment of the inven 
tion, all of the media items 101 are stored in a digital memory 
as digital ?les. The ontology and the segment database also 
are stored in a computer or other digital memory. The various 
subject matter information gathering modules are preferably 
implemented as software routines running on a general or 
special purpose digital processing device. However, the pro 
cesses also could be implemented in any of a number of other 
reasonable manners, including, but not limited to, integrated 
circuits, combinational logic circuits, ?eld programmable 
gate arrays, analog circuitry, microprocessors, state 
machines, and/ or combinations of any of the above. The 
mechanisms for formulating the search strategy as well as the 
mechanism for performing the search also are preferably 
implemented as software routines, but also could be imple 
mented in any of the aforementioned manners. 
[0092] By designing the ontology, the subject matter infor 
mation gathering process and/or the attribute/value pairs for 
the segment database particularly for a plurality of different 
speci?c knowledge domains based on a robust knowledge of 
each such knowledge domain (e. g., cooking, football, sit 
coms, law dramas), one can provide much richer and more 
robust search and retrieval functionality for users. 
[0093] The ontology 105 can be continuously re?ned as 
types of programming, products, services, demographics, etc. 
are developed or themselves become more re?ned. 

[0094] Having thus described a few particular embodi 
ments of the invention, various alterations, modi?cations, and 
improvements will readily occur to those skilled in the art. 
Such alterations, modi?cations, and improvements as are 
made obvious by this disclosure are intended to be part of this 
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description though not expressly stated herein, and are 
intended to be within the spirit and scope of the invention. 
Accordingly, the foregoing description is by way of example 
only, and not limiting. The invention is limited only as de?ned 
in the following claims and equivalents thereto. 
We claim: 
1. A method comprising: 
deriving one or more ?rst words based on an analysis of 

video or audio of audiovisual content; 
determining one or more second words based on one or 

more relationships that are de?ned at a location in an 
ontology corresponding to at least one of the one or more 
?rst words, and that associate the at least one of the one 
or more ?rst words to the one or more second words; 

assigning a ?rst weight to the at least one of the one or more 

?rst words; 
assigning a second weight, which is different from the ?rst 

weight, to at least one of the one or more second words; 
and 

performing a search for audiovisual program segments 
based on the at least one of the one or more ?rst words, 
the at least one of the one or more second words, the ?rst 
weight, and the second weight. 

2. The method of claim 1, wherein performing the search 
comprises searching for one or more matching audiovisual 
program segments, and wherein each of the one or more 
matching audiovisual program segments comprises a seg 
ment of media at a sub-asset level, each of the one or more 
matching audiovisual program segments having a common 
subject matter. 

3. The method of claim 1, wherein a ?rst relationship of the 
one or more relationships is a parent-child relationship 
between a particular ?rst word of the one or more ?rst words 
and a particular second word of the one or more second 
words, wherein the difference between the ?rst weight and 
the second weight is dependent on the parent-child relation 
ship. 

4. The method of claim 1, wherein a ?rst relationship of the 
one or more relationships is a sibling relationship between a 
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particular ?rst word of the one or more ?rst words and a 
particular second word of the one or more second words. 

5. The method of claim 1, further comprising: 
storing a plurality of attribute sets, each attribute set of the 

plurality of attribute sets comprising one or more 
attributes, and each attribute set of the plurality of 
attribute sets corresponding to one of a plurality of 
knowledge domains; 

determining a particular knowledge domain of the plurality 
of knowledge domains for the audiovisual content; 

selecting a speci?c process for determining subject matter 
data as a function of the particular knowledge domain 
for the audiovisual content; and 

selecting a set of attributes from the plurality of attribute 
sets as a function of the particular knowledge domain for 
the audiovisual content; 

wherein the analysis of the video or audio of the audiovi 
sual content comprises performing the speci?c process 
for determining the subject matter data and determining 
values for the set of attributes based on the audio or video 
of the audiovisual content. 

6. The method of claim 5, wherein determining the particu 
lar knowledge domain for the audiovisual content comprises 
determining the particular knowledge domain for the audio 
visual program based on a title of the audiovisual content. 

7. The method of claim 1, wherein the audiovisual content 
comprises multimedia assets. 

8. The method of claim 1, wherein the audiovisual content 
comprises television programming. 

9. The method of claim 1, wherein the analysis of the audio 
or video of the audiovisual content comprises at least one of 
the following: analyZing audio within the audiovisual content 
for non-speech subject matter data, performing speech rec 
ognition on audio within the audiovisual content, performing 
optical character recognition on video of the audiovisual con 
tent, or performing video analytics on video of the audiovi 
sual content. 


