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Description

TECHNICAL FIELD

[0001] Aspects of the disclosure relate to processing media files. In particular, one or more aspects relate to the
identification of segments in a media file according to determined topics.

BACKGROUND

[0002] As contemporary communication technologies, such as the Internet, and interactive technologies, such as a
video-on-demand service, increasingly rely on more information-rich types of media to enhance their popularity and/or
capabilities, there is an increasing need to capture, analyze, segment, index, retrieve, and distribute the massive amount
of information contained within the types of media available within these technologies. However, due to the massive
amount of information within such media (e.g., an audio file or video file), traditional search techniques that are used to
capture, analyze, segment, index, retrieve and/or distribute information from a static document may be less than optimal
when applied to these types of media. Therefore, the processing of certain types of information-rich media files is often
performed using manual judgments and determinations. For example, relevant segments of a video stream may be
manually identified within a video (e.g., label a segment of video according to a manually identified topic of the segment).
Additionally or alternatively, the beginning and end of different segments of a video may be manually identified.
[0003] Thus, there remains an ever-present need to provide for the capture, analysis, segmentation, indexing, retrieval
and distribution of information related to media with greater functionality, accuracy and speed.
US2005/0216443 describes a method and system for indexing, searching, and retrieving information from timed media
files based upon relevance intervals. The method and system for indexing, searching, and retrieving this information is
based upon relevance intervals so that a portion of a timed media file is returned. The timed media includes streaming
audio, streaming video, timed HTML, animations such as vector-based graphics, slide shows, other timed media, and
combinations thereof.

BRIEF SUMMARY

[0004] The following presents a simplified summary of the disclosure in order to provide a basic understanding of
some aspects. It is not intended to identify key or critical elements of the disclosure or to delineate the scope thereof.
The following summary merely presents some concepts of the disclosure in a simplified form as a prelude to the more
detailed description provided below.
In a first embodiment, there is a method as defined in claim 1.
In a second embodiment, there is an apparatus as defined in claim 11.
[0005] In some aspects herein, a content supplier or service provider may utilize a plurality of computing devices to
allow the segmentation and distribution of the segmented content items to user devices. The plurality of computing
devices may include a content database, a relevance interval database, a segment database, a content server, a data
analysis server, a relevance interval calculation server, a segment calculation server, a distribution server, and a server
network that provides communication between the various databases and servers of the content supplier. The segments
of the content items may be labeled by topic and then later retrieved, organized by topic, and transmitted to a user device
for consumption by a user.
[0006] In some aspects, the computing devices of the content supplier may be configured to perform the method of
segmenting one or more content items according to topics. For example, segmenting a content item may include process-
ing and/or analyzing a text representation of the content item. A text representation may include one or more sentences,
with each sentence including one or more terms. Upon receiving a text representation of the content item, relevance
intervals may be calculated for the text. In some arrangements, a relevance interval may identify one or more sections
of a content item that are deemed relevant to a particular set of terms of the text representation. Subsequent to calculating
the relevance intervals, a nodal representation may be determined based on the relevance intervals. Then, based on
the nodal representation, the segments for the content item may be determined. In some arrangements, these segments
may be labeled by a determined topic.
[0007] The details of these aspects and other aspects and examples of the present disclosure are set forth in the
accompanying drawings and the description below. Other features and advantages of the disclosure will be apparent
from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present disclosure is illustrated by way of example and not limited in the accompanying figures in which
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like reference numerals indicate similar elements and in which:

FIG. 1 is a block diagram showing an illustrative system in which content items may be segmented and distributed
to users.
FIG. 2 illustrates a computing device that may be used to implement various methods and devices described herein.
FIG. 3 is a flowchart illustrating an example method for automatically segmenting a content item according to one
or more aspects described herein.
FIG. 4 is a flowchart illustrating an example method for calculating a relevance interval for a term according to one
or more aspects described herein.
FIG. 5 is a graphical illustration of relevance intervals, according to one or more aspects described herein.
FIGS. 6A and 6B are flowcharts illustrating example methods for determining the nodes of a nodal representation,
according to one or more aspects described herein.
FIG. 7A and 7B are graphical illustrations showing example nodal representations having generated sets of nodes
according to one or more aspects described herein.
FIG. 8 is a flowchart illustrating an example method for determining the connection strengths between a first set of
nodes and a second set of nodes, according to one or more aspects described herein.
FIG. 9A and 9B are graphical illustrations showing example nodal representations having generated sets of nodes
and connections according to one or more aspects described herein.
FIG. 10 is a flowchart illustrating an example method for determining the segments of a content item based on a
nodal representation, according to one or more aspects described herein.
FIG. 11A and 11B are graphical illustrations showing example nodal representations according to one or more
aspects described herein.

DETAILED DESCRIPTION

[0009] Some examples may be described in the context of a network providing content and/or services to user devices
over specific distribution networks using one or more protocols. The present disclosure is not limited to networks using
a specific type of communication medium or to a specific set of communication protocols.
[0010] FIG. 1 is a block diagram showing an illustrative system in which content items may be segmented and distributed
to users. In the example illustrated in FIG. 1, content supplier 100 provides content items. Content items may take various
forms, including items having video (e.g., a video program), audio (e.g., an audio file), text, data, and/or animations (e.g.,
Adobe® Flash files). Content supplier 100 may also provide services related to the content items (e.g., video-on-demand,
Internet services, etc.) to one or more users. According to aspects of this disclosure, content supplier 100 may distribute
to the user devices the content items, segments of the content items (e.g., portions of a television program, chapters in
a story or movie, etc.) and/or services using the content items and/or the segments. Content supplier 100 may provide
the segments of the content items with labels and/or topics (e.g., topic names for different stories in this week’s episode
of the "60 Minutes" news program). Segments of content items having associated labels and/or topics can be used in
various manners by the content supplier 100 to provide users with more interactive and/or information rich services
related to information-rich media, such as audio or video. For example, in some arrangements, content supplier 100
may store a searchable index of segmented content. The index may label each segment according to one or more topics.
Content supplier 100 may receive a request from a user for segments of content items matching a topic (e.g., a user
wishes to see all segments matching a particular sports team). In response, the content supplier 100 may retrieve one
or more matching segments (e.g., all segments having a label matching and/or including the particular sports team) and
transmit the results in a desired format, such as a video stream, or a list of results (e.g., web page, electronic program
guide menu display, etc.). Additionally or alternatively, the segments may be transmitted as part of a video-on-demand
service, or other service.
[0011] In other arrangements, content supplier 100 may organize one or more content streams (e.g., video channels
or services, datastreams, etc.) according to particular labels and/or topics and transmit the organized segments over
the corresponding content stream. In yet other arrangements, content supplier 100 may allow a user to receive recom-
mendations of topically similar content items and/or segments. In some instances, the recommendations may be based
on a particular content item and/or segment, such as a content item or segment currently being viewed by a user.
[0012] To provide the segmented content to the user devices, content supplier 100 may be configured to capture,
analyze, segment, index, store, and/or retrieve segments of the content items. To accomplish this, content supplier 100
may use various databases and servers to provide the desired functionality. For example, in the illustrated embodiment
of FIG. 1, content supplier 100 may have a content database 101, relevance interval database 102, segment database
103, content server 109, data analysis server 111, relevance interval processing server 105, segment processing server
107, distribution server 113, and a server network 115 that provides communication between the various databases and
servers of the content supplier 100.



EP 2 405 369 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0013] Content database 101 may include a plurality of content items and other data associated with a service of
content supplier 100. A content item may include audio and/or video content and may be associated with particular
programs, media files, or other content files. For example, a content item may be one or more video and/or audio files
associated with a particular television show, movie, commercial, sporting event, news report, public service announce-
ments and the like, because the item may include content for that show, movie, commercial, etc. The content server
109 may be configured to perform various tasks related to the content and/or services of the content supplier 100,
including the tasks of receiving content items, storing content items in the content database 101, receiving requests
associated with content or services via distribution server 113, retrieving content and/or data associated with a service
from the content database 101, and transmitting the content and/or other data to the distribution server 113.
[0014] Data analysis server 111 may be configured to perform specific functions related to the analysis of content
items, including data extraction (e.g., speech recognition, optical character recognition, image processing algorithms,
etc.) and analysis of the extracted data (e.g., natural language processing, logical structure analysis, anaphora resolution,
etc.). Results of the data extraction and/or analysis may be stored in the content database 101. In some embodiments,
content database 101 may include text from the content items, such as textual scripts, closed captioning data, and the
like. In some instances, the text may include data extracted and/or generated by the data analysis server 111.
[0015] Relevance interval processing server 105 may be configured to analyze the individual terms and/or phrases
from the content’s text or audio portion, and identify relevance intervals for the various terms and phrases in that text.
A relevance interval may identify one or more sections of a content item (e.g., sectioned by time within the content, lines
of dialog within the transcript, etc.) that are deemed relevant to a particular set of terms of the text or audio portion.
Relevance intervals, and a method of calculating relevance intervals, will be discussed in detail below. The calculated
relevance intervals may be stored in relevance interval database 102.
[0016] Segment processing server 107 may be configured to analyze the content text or audio and the relevance
intervals identified by the relevance interval processing server 105, and identify and determine topical segments within
the content items. Segment processing server 107 may also otherwise process the segments and store information
related to the segments in one or more of the databases, including segment database 103. For example, segment
processing server 107 may determine a topic for each segment of a content item, associate the topic with the respective
segment, and store the topics and the associations in segment database 103. In one example, segment processing
server 107 may analyze a content item for a news broadcast and identify the topical portions of the broadcast (e.g., a
first segment about a neighborhood fire, a second segment about a local sports team, a third segment about a weather
forecast, etc.) to define segments of the news broadcast corresponding to the different topics. The segment database
103 may store pointers or other indicators of the segments, including indicators of where a segment begins, what the
topics discuss, etc. Various manners in which a segment is identified and/or determined, as well as various methods of
processing the segments, are discussed in detail below.
[0017] Distribution server 113 may process communication between the content supplier 100 and one or more user
devices 119a-119n. As illustrated in Fig. 1, distribution server 113 may transmit information via the distribution network
117 to the user devices 119a-119n. Distribution server 113 may also receive information from the user devices 119a-
119n via the distribution network 117. User devices 119a-119n may be a heterogeneous mix of various devices including,
for example, display devices (e.g., televisions), network gateways, personal computers, web-enabled cellular phones,
personal digital assistants, laptop computers, television set-top boxes, digital video recorders, etc.
[0018] Distribution network 117 may be any type of network, such as satellite, telephone, cellular, wireless, Ethernet,
twisted pair, fiber, coaxial, a hybrid network (e.g., a coaxial/fiber network), etc. In some embodiments, the distribution
network may include components not illustrated, such as modems, bridges, routers, splitters, filters, amplifiers, wireless
access points, Bluetooth® devices, and other connectors of various formats (e.g., HDMI, Multimedia over Coax Alliance,
etc.) to assist in conveying the signals to their destination. Accordingly, distribution server 113 may be configured to
manage communications between various types of devices on the distribution network 117 and other devices of the
content supplier 100. For example, in a coaxial cable or hybrid fiber/coax system, the distribution server 113 or network
117 may include a termination system, such as a cable modem termination system (CMTS). The CMTS may be as
specified in the Data Over cable Service Interface Specification (DOCSIS) standard, published by Cable Television
Laboratories, Inc. (a.k.a. CableLabs), or it may be a similar or modified device instead. The termination system may be
configured to place data on one or more downstream frequencies to be received by modems, such as cable modems,
at the premises of the user devices 119a-119n, and to receive upstream communications from one or more modems
on one or more upstream frequencies. Similar types of distribution servers may be used for other types of distribution
networks, such as an optical fiber termination system for optical media, telephone line DSLAM (Digital Subscriber Line
Access Multiplexer) for telephone lines, satellite transceivers, cellular telephone stations, local area wireless (e.g.,
WiMax), etc.
[0019] FIG. 2 illustrates a computing device that may be used to implement various methods and devices described
herein (e.g., the various servers, user devices, and/or databases of FIG. 1). The computing device 200 may include one
or more processors 203, which may execute instructions of a computer program to perform any of the features described
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herein. Those instructions may be stored in any type of computer-readable medium or memory, to configure the operation
of the processor 203. For example, instructions may be stored in a read-only memory (ROM) 207, random access
memory (RAM) 205, or other media accessible by the computing device, such as a Universal Serial Bus (USB) drive,
compact disk (CD), digital versatile disk (DVD), floppy disk drive, etc. Input/output module 211 may include a microphone,
keypad, touch screen, and/or stylus through which a user of computing device 200 may provide input, and may also
include one or more of a speaker for providing audio output and a video display device for providing textual, audiovisual
and/or graphical output. Software may be stored within memory 213 (e.g., hard drive), RAM 205, and/or ROM 207 to
provide instructions to processor 203 for enabling the computing device 200 to perform various functions. For example,
memory 213 may store software used by the computing device 200, such as an operating system 215, application
programs 217, and an associated database 215. Alternatively, some or all of computing device 200’s computer executable
instructions may be embodied in hardware or firmware (not shown). Additionally, computing device 200 may operate in
a networked environment supporting connections to one or more networked devices. Accordingly, computing device
200 may use network interface 209 to connect to the network. Network interface 209 may manage communications over
various networks using various formats, including protocols such as TCP/IP, Ethernet, FTP, HTTP, WiMax, MoCA,
Bluetooth® and the like.
[0020] One or more aspects of the disclosure may be embodied in computer-useable data and/or computer-executable
instructions, such as in one or more program modules, executed by one or more computers or other devices. Generally,
program modules include routines, programs, objects, components, data structures, etc. that perform particular tasks
or implement particular abstract data types when executed by a processor in a computer or other data processing device.
The computer executable instructions may be stored on one or more computer readable media such as a hard disk,
optical disk, removable storage media, solid state memory, RAM, etc. As will be appreciated by one of skill in the art,
the functionality of the program modules may be combined or distributed as desired in various embodiments. In addition,
the functionality may be embodied in whole or in part in firmware or hardware equivalents such as integrated circuits,
field programmable gate arrays (FPGA), and the like. Particular data structures may be used to more effectively implement
one or more aspects of the invention, and such data structures are contemplated within the scope of computer executable
instructions and computer-usable data described herein.

Overview

[0021] One or more aspects of this disclosure relate to providing a method for the automatic segmentation of content
items. Such a method may allow for the capture, analysis, indexing, retrieval and/or distribution of information within
content items, such as audio or video, with greater functionality, accuracy and speed. For example, the segments may
be labeled by topic and then later retrieved, organized by topic, and transmitted to a user as part of a content service,
including, for example, video-on-demand, audio service, Internet/web service, etc. FIG. 3 is a flowchart illustrating an
example method for automatically segmenting a content item according to one or more aspects described herein.
[0022] At step 301 of FIG. 3, text of a content item may be received. The text may be a transcript of spoken words
and phrases in the content item, and may include a plurality of terms and/or sentences. In some embodiments, the text
may be based on closed captioning or transcript data of the content item. For example, a transcript of a news broadcast
may be received in conjunction with a broadcast of the news program.
[0023] At step 303, the relevance intervals for the text may be calculated using the text of the content item. The results
of this calculation may be stored in a database for later access. A relevance interval may identify one or more sections
of a content item (e.g., one or more sentences of the text representation of the content item, time ranges within the
program, etc.) that are deemed relevant to a particular set of terms of the text representation. The relevance intervals
are calculated using mathematical formulae that, depending upon the type and other characteristics of the content item,
may take into account, for example: the clustering of the occurrences of information representations; a set minimum
length; the natural breaks in the media, such as paragraphs, changes in slides, verbal pauses, or speaker changes;
natural language processing data, such as parts of speech, grammatical structure, multi-word expressions, named
entities, and references; semantic information, such as synonyms, classifications, similarities, concepts related by knowl-
edge based connections, and topic similarity; logical structure based upon transition words, prosodic cues, visual layout,
surrounding formatting data (e.g., surrounding HTML), topic flow, and statistically measured continuity of topic; and other
extracted data. The set minimum length is often needed since a three second video clip, for example, would rarely be
of any use within most media files. In one embodiment, a knowledge base (e.g., database) may be created to include
statistical measurements of term co-occurrence in corpus data and the relevance intervals may be calculated based on
this knowledge base. In one example, a large amount of data may be selected as the corpus, such as a representative
sample of newspaper articles. This corpus may then be processed to create the statistical measurements.
[0024] One such measurement may be a mutual information score that is calculated between a set pair of terms (e.g.,
between a first set of terms, A, and a second set of terms, B, of the corpus data, where set A and set B form the set pair
of terms). One way to calculate a mutual information score is to, for each set pair of terms, create a table that tabulates
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the number of times that the set pair occurs in the corpus and the number of times each other set pair occurs within a
predetermined distance of the set pair. In other words, this table records the number of times that different pairs co-
occur within a window of constant size in the corpus. From this table, the mutual information score can be calculated.
One formula for calculating the mutual information score may be:
[0025] Let MI(S,P) be the mutual information score between set pair S and set pair P. Let N be the number of words
in the corpus. Let #S be the number of occurrences of set pair S in the corpus, let #P be the number of occurrences of
set pair P in the corpus, and let #S&P be the number of times set pair S occurs within K terms of set pair P. Then MI(S,P)
= (N/2K)[(#S&P)/[#S][#P].
[0026] The statistical measurements of the knowledge base may be used when identifying one or more sections of a
content item that are relevant to a particular set of terms of the text representation. For example, identifying sections
that are relevant may include the retrieval of the mutual information scores (e.g., retrieve all set pairs, where one of the
sets of terms in the set pair is the particular set of terms and the second set of terms in the set pair is a set of terms in
the one or more sections of the content item), and identifying relevant sections based on the mutual information score
(e.g., a section is deemed relevant if the mutual information score is above a threshold value).
[0027] Figure 4, discussed in greater detail below, illustrates an example process for calculating a term’s relevance
interval. Continuing the above example from step 303, a relevance interval may be calculated for each term in the
transcript of the news broadcast. A particular relevance interval may identify one or more adjacent sentences of the
transcript that are relevant to the relevance interval’s associated term (e.g., the term is relevant to the previous two
sentences in the transcript and the first sentence following the term). For example, the term "dog" used in a given
sentence of a newscast may be determined to be relevant to the next 2 sentences in the transcript of the newscast,
based on a comparison of the term "dog" with other terms appearing in those other sentences.
[0028] At step 305, a nodal representation of the text and relevance intervals may be generated based on the calculated
relevance intervals. This determination may include generating a plurality of nodes, one for each word or phrase in the
transcript, and determining connection strengths between the nodes of one sentence and the nodes of neighboring
sentences. A connection strength may include a weighted value that represents the connection (e.g., relationship)
between two nodes (or words represented by the nodes). The nodal representation may be stored in a database for
later access (e.g., printing for viewing by a programmer, etc.).
[0029] Continuing the above example from steps 301 and 303, the nodal representation may further include additional
nodes based on relevance intervals calculated in step 305, and/or any other representation of the scope (e.g., range)
of influence of a term beyond the sentence(s) it occurs in. In one instance, a node for a term in a first sentence is also
created for each identified adjacent sentence that is within the term’s relevance interval (e.g., if the term is relevant to
the previous two sentences and the first sentence following the term, four nodes may be created: one for the term’s
original sentence, two for the previous two sentences, and one for the first sentence following the term). The nodes
created for a particular relevance interval may have a label including the relevance interval’s associated term.
[0030] At step 307, segments for the content item are determined based on the nodal representation. This may be
done, for example, by examining the overall nodal representation of the content’s text and relevance intervals, and
identifying neighboring sentences in the content text that have a relatively weak contextual links between their respective
words/phrases. A topic shift segment boundary can be defined between those sentences, defining different segments
on either side of the boundary. Multiple boundaries may be defined, dividing the content into multiple segments, where
each segment may include one or more sentences. The words and phrases within each segment can then be examined
to identify a topically centralized word or phrase, and that central topic can be used to label the defined segment.
Examples and details of this segmentation process appear further below

Text of a Content Item

[0031] As noted above, text of the content item may be processed in order to identify the segments of the content
item. The text allows for the analysis of the semantic and discourse cohesion of the content item. Based on the semantic
and discourse cohesion of a content item, the content item may be segmented into topical segments (e.g., segmenting
where the cohesion is at the weakest). Table 1 illustrates a sample discourse for a content item (e.g., a video or audio)
having a person (e.g., "Speaker A") speaking in a conversation that includes a topic shift.

Table 1

Speaker A: Yesterday, I took my dog to the park.

Speaker A: While there, I took him off the leash to get some exercise.
Speaker A: After 2 minutes, Spot began chasing a squirrel.
________________________________(Topic Shift)________________________________
Speaker A: I needed to go grocery shopping.
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[0032] As illustrated in Table 1, a topic shift exists between the third and fourth spoken sentences of the sample
discourse. Where this topic shift occurs, the discourse cohesion may be weak (e.g., the topical strength between the
terms in the neighboring sentences is relatively weaker than links between other neighboring sentences). Therefore,
the content item may be segmented based on where the discourse cohesion is weak (e.g., a first segment including
sentences 1-3 and a second segment including sentences 4-6 of the sample discourse). Additionally, based on the terms
involved in the segments, each segment may be labeled with a topic determined based on the terms of the respective
segment. For example, a segment including sentences 1-3 of the sample discourse may be labeled with the topic of
"Dogs" or "Misbehaving Dogs". The segment including sentences 4-6 may be labeled with the topic of "Grocery Shopping"
or "Shopping". It is noted that what can be considered the topic of a segment can vary (e.g., the topic of the first segment
may be considered as relating to dogs, animals, parks, the Speaker A, exercise, some combination thereof, etc.).
Therefore, a wide range of possible topic labels could be determined from the sample discourse. Examples of identifying
topic labels for a segment are provided further below, in conjunction with Figures 11A & B.
[0033] Text of a content item can take various forms. In some arrangements, the text may be extracted from the content
item. For example, a speech recognition system may capture the words spoken in a content item, such as an audio or
video item. The content item may be processed, using the speech recognition system, to extract the spoken words and
record the time at which each word occurs in the content item. The speech recognition system may also determine and
record alternatives for extracted words or phrases, and may determine a probability for each determined alternative.
The speech recognition system may also capture other aspects of the content item, including pauses and speaker
changes. As another example, an optical character recognition (OCR) system may capture words spoken in a content
item, such as a video item, when the spoken words are displayed on-screen (e.g., as with subtitles, or closed captioning).
An OCR system may record text that is visible during a playback of the content item. The OCR system may extract and
record characteristics of the text such as the size, position, style and precise time interval of visibility. As yet another
example, a meta-data extraction module may capture embedded data of a content item. A meta-data extraction module
may capture information about the content item, including filename and meta-data of the content item, such as tagging
information (e.g., MPEG-7 meta-tags, HTML tags, file header information, etc.). The extracted information may be used
as an indicator for important terms of the content item. Similarly, summaries of content items (e.g., a capsule description
of a television program for display in an electronic program guide) may also provide important terms of the content item.
The extracted text representations may optionally be processed by a word-adjustment module to increase the accuracy
of the extracted data. Additionally, the text may be a combination of extracted text from different extraction techniques
(e.g., a representation based on a two sets of extracted data, the first from a speech recognition system and the second
from an OCR system).
[0034] In other arrangements, the text of the content item may be supplied with the content and/or received in addition
to the content. For example, a transcript, closed captioning data, a written description of the content item’s subject matter,
or the like may be available that corresponds to a content item. Such sources may be used as the text of the content
items. In some embodiments, such text may include the time of occurrence in the content item for a particular term,
sentence and/or portion of the text; identifying information of the person speaking; and other information related to the
content item, such as pauses, actions, etc. occurring during the content item. Additionally and/or alternatively, such text
may be supplied/received as a list of sentences with each sentence labeled with a unique index.
[0035] In some examples the text may be further processed. For example, the text may be analyzed term string by
term string, term by term, etc. A term string may take various forms including, for example, a sentence. Such a process
may include determining grammatical information of the text, such as parts of speech, phrases, verb argument structure,
clausal dependencies, and other features. From this information, the sentences may be analyzed according to sentence
boundary (e.g., parsed based on punctuation, such as periods; parsed based on capital letters; etc.). Each sentence
may be given its own unique index and the time of occurrence of the sentence may be associated with an analyzed
(e.g., parsed) sentence.
[0036] Table 2 illustrates an example text (e.g., received as input, extracted from the content item, etc.) of the discourse
illustrated in Table 1. As seen in Table 2, the discourse is a list of sentences (column 2) having unique labels/indexes
(column 1) and associated time codes that represent when the sentence occurs in the content item (column 3).

(continued)

Speaker A: So I went later that day to the local store.
Speaker A: Unfortunately, they were out of cashews.

Table 2

S_1 Yesterday, I took my dog to the park. 0:35
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[0037] In some arrangements, terms of the text may be processed into a canonical form. For example, the text may
be processed to identify occurrences of the same or related words. In one example, the system may identify that the
term "mouse" and "mice" are the singular and plural of the same concept, and should be treated as the same word. In
a second example, the system may identify that the terms "New" and "York" and "City" are a multi-word expression "New
York City" (e.g., when they appear next to each other in the text representation) and should be treated as a single term
when processing the text representation. In a third example, for the text representation of Table 2, the terms "dog",
"Spot" and "him" may be treated as referring to the same entity (e.g., "dog"), the terms "store" and "they" may be treated
as the same term (e.g., "store"), and the terms "grocery" and "shopping" may be treated as a multi-word expression
(e.g., "grocery shopping").
[0038] In some examples the text may be filtered to remove one or more terms. For example, the text representation
may be filtered to leave only those terms that are determined to have semantic meaning. In one example, any occurrences
of articles such as "the" and "a" may be filtered out. In a second example, certain nouns, verbs, adjectives, adverbs,
punctuation, etc. may be filtered out.

Relevance Interval Calculation

[0039] The text, as described above, may be stored in a database for later retrieval (e.g., content server 101 of FIG.
1) and/or may be processed to calculate relevance intervals for the content item. Relevance intervals may be built for
one or more terms of the text and, upon calculation, may be stored in a database for future retrieval (e.g., relevance
interval database 102 of FIG. 1). In general, a relevance interval may capture (e.g., represent) the scope of a term’s
influence with respect to one or more sentences of the text (e.g., a relevance interval for a term may span a number of
sentences that both precede and are subsequent to the term’s sentence). FIG. 4 is a flowchart illustrating an example
method for calculating a relevance interval for a term. The depicted method may be repeated for each term in the
content’s transcript.
[0040] At step 401 of FIG. 4, the method of calculating begins with initializing the relevance interval of the current term
under consideration (e.g., the first term in the first sentence of a text representation). For example, a term’s initial
relevance interval may simply be one sentence - the sentence in which the term appears. In some examples initializing
the relevance interval may include assigning it information relating to the sentence of the current term (e.g., assigning
the current sentence index (e.g., an identifier or handle used to reference the sentence) and/or the time in the content
item where the current sentence occurs). A relevance interval listing may include a listing of sentences that are relevant
to the current term, and this listing may be initialized to simply list the sentence in which the term appears.
[0041] The determination of the relevance interval for the term may be performed by traversing down the transcript
(and up) to compare other sentences in the transcript with the current term under consideration, and determining how
contextually close those other sentences are to the current term. This can be done, for example, by doing a term-for-
term comparison, successively comparing the current term with each term in the neighboring sentence.
[0042] At step 403, it is determined whether the end of the text (e.g., transcript of the content item) has been reached
(e.g., whether the last sentence of the transcript has been considered). If we are not at the end of the text, then the
method proceeds to step 405 and the next sentence is retrieved.
[0043] At step 407, upon retrieving the next sentence of the text, it is determined whether the next sentence is relevant
to the current term. This determination can be performed in various ways. For example, the relevance may be determined
based on a comparison between the current term and each of the terms in the next sentence. Similarity strengths for
these term-by-term comparisons can be obtained from a relevance database, and totaled, averaged, or otherwise
combined to yield an overall similarity strength between the current term and the next sentence.
[0044] In one example, the comparison may take the form of a similarity measurement between the current term whose
relevance interval is being measured and the various terms in the next sentence (e.g., pointwise mutual information
(PMI), WordNet-based similarity measures, Wikipedia Miner similarity measures, some combination thereof, etc.). In
some examples the similarity measurement between two terms may be retrieved from a relevance database. The
relevance database may include a large collection of similarity measurements calculated from a large set of data. The

(continued)

S_2 While there, I took him off the leash to get some exercise. 0:39

S_3 After 2 minutes, Spot began chasing a squirrel. 0:48

S_4 I needed to go grocery shopping. 1:01

S_5 So I went later that day to the local store. 1:04

S_6 Unfortunately, they were out of cashews. 1:11
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similarity database may contain, for example, a large listing of terms, and for each term, the database may list a number
of contextually-related terms along with a strength value for the match. So, for example, an entry for the word "dog" may
list "park", "bone", "leash" and "owner" (among others), and may include a strength value for the contextual relationship
between "dog" and each of the listed words. The strength value can be stronger for words like "leash" and "bone", since
those terms quite often relate to dogs, while the strength value for words like "park" and "owner" may be lower, since
those terms are often used in other contexts that don’t involve dogs. Any desired type of relevance database may be used.
[0045] When comparing the relevance of the next sentence to the current term, a strength value may be retrieved
from the relevance database by providing a query including the two terms of the desired similarity measurement (the
term under consideration, and a term from the next sentence). If the similarity measurement between the current term
and one or more of the terms of the next sentence is sufficient, the next sentence may be deemed relevant to the term
under consideration and part of the term’s relevance interval. For example, a plurality of similarity measurements may
be determined between every term in the next sentence and the current term. The next sentence may be relevant if a
desired number of similarity measurements are above a threshold (e.g., one measurement is above a threshold value,
two or more measurements are "strong," an average strength value exceeds a threshold value, etc.). In other arrange-
ments, the next sentence may be relevant if the cumulative measurement is above a threshold.
[0046] As another example, the relevance may be determined based on an analysis of the terms of the sentences. In
one example, the relevancy may be based on a pronoun resolution determination (e.g., if the sentences are about the
same noun, the sentences may be relevant). In one instance, a first sentence may include the noun "Spot" and the
second sentence may include the pronoun "he" which may be resolved to be referring to "Spot." These sentences may
be deemed relevant. In another example, the relevancy may be based on the occurrence of a discourse phrase that
indicates a continuation or the ending of an interval (e.g., the phrase "In addition" may indicate a continuation, while the
phrase "In other news" may indicate the intervals ends).
[0047] If the sentence is not relevant to the current term, the method can return to step 403, to determine if this sentence
is the end of the text representation, and to continue with checking the next sentence in the transcript. Alternatively, if
the next sentence is not deemed relevant, then the system can conclude that the term’s relevance in this direction has
ended, and the process can cease the downward traversal, and proceed to step 413 for the upward traversal through
the script. Additionally and/or alternatively, the process may proceed to step 413 if a threshold number of sentences
have been determined to be not relevant (e.g., to allow the interval to reach past a seemingly off-topic remark or joke).
In one example, the process may proceed to step 413 if a threshold of consecutive sentences have been determined
to be not relevant (e.g., if the previous sentence and the current sentence is not relevant, proceed to step 413). Otherwise,
the process may proceed to step 403. In another example, a counter may be incremented for every not relevant sentence
and if the counter reaches a threshold (e.g., 4, etc.), then the process proceeds to step 413. Otherwise, the process
may proceed to step 403.
[0048] On the other hand, if the sentence was determined to be relevant, the method can proceed to step 409, where
that sentence is added to the current term’s relevance interval. To add the sentence to the relevance interval, the
relevance interval is modified with the appropriate information of the next sentence. For example, the relevance interval
for the current term may be a list of sentences, sentence labels/indexes, time periods, some combination thereof, etc.
associated with that current term. In one example, if the interval for a term is stored as a list having copies of relevant
sentences, then the terms of the next sentence may be added to the relevance interval list for the current term. In another
example, if the relevance interval for a term is stored according to sentence labels/indexes (e.g., a relevance interval
spanning sentence 1, sentence 2 and sentence 3, may be described by a start value of 1 and an end value of 3), the
appropriate index value can be updated (e.g., start value may be decremented, end value may be incremented, etc.) to
list the relevant sentences according to their indices. In a third example, if the relevance interval is stored as a time value
(e.g., time period within a piece of content), then the appropriate start or end value of the relevance interval may be
augmented by adding the time values for the next sentence (e.g., making the end time of the next sentence the end
time of the interval).
[0049] At step 410, a determination is made whether to continue calculating the current relevance interval. In some
embodiments, the method may proceed to step 403 if the next sentence was added to the relevance interval in step
409. Otherwise, if the next sentence was not added, the method may proceed to step 411. In other embodiments, the
method may always proceed to step 403. In yet other embodiments, the method may proceed to step 411 after two or
more consecutive sentences have not been added to the current relevance interval.
[0050] If, at step 403, it is determined that the end of the text (e.g., transcript of the content item) has been reached,
the method proceeds to step 411, where the sentence of the current term is located (similar to step 401). At step 413,
it is then determined whether this location is the beginning of the text (since the upwards traversal would end at the
beginning of the script). If this location is the beginning of the text, then the method ends. Otherwise, the method proceeds
to step 415, where the previous sentence in the text is retrieved. At step 417, upon retrieving the previous sentence, it
is determined whether the previous sentence is relevant to the current term, which may be performed similarly to the
determination of step 407. If the previous sentence is relevant, the previous sentence is added to the relevance interval
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at step 419. Otherwise, the method may proceed directly to step 413 to determine whether this previous sentence is the
beginning of the text representation. Alternatively, the process also concludes at the first irrelevant sentence, or may
skip one or more sentences, similar to that discussed above in the downward traversal. At step 420, another determination
is made whether to continue calculating the current relevance interval. This determination may be similar to the deter-
mination made at step 410.
[0051] Accordingly, the example process illustrated by FIG. 4 may be repeated until the relevance intervals for the
desired terms (e.g., all terms, phrases, or canonical terms or phrases in the text) have been calculated.
[0052] Additionally, in some arrangements, the relevance intervals may be subject to post-processing. In some ex-
amples utilizing post-processing, the relevance intervals may be indexed for easier retrieval. For example, words may
appear multiple times in a document and, thus, may also have multiple relevance intervals. To facilitate quicker retrieval
of the relevance intervals, the relevance intervals for a text representation may be indexed by the term for which the
relevance intervals were calculated. The relevance intervals may be searched by term to retrieve any and/or all of the
relevance intervals associated with that term. In other embodiments utilizing post-processing, the relevance intervals
may be merged. For example, if two relevance intervals for a term are sufficiently close (e.g., the end of the first relevance
interval lies within a predetermined number of sentences from the start of the second relevance interval), the two relevance
intervals may be merged.
[0053] Table 3 illustrates three example relevance intervals that may be calculated from the text representation illus-
trated in Table 2. As shown in Table 3, each relevance interval is given a label according to the term for which it was
calculated, the sentence in which the term occurred, the start and end sentence for the interval (e.g., sentence boundary),
and the start and end time of the content item for the interval (e.g., the start and end time-codes of the sentence in the
content item).

[0054] FIG. 5 is a graphical illustration of relevance intervals. Specifically, FIG. 5 is a graphical illustration of the
relevance intervals included in Table 3. As seen in FIG. 5, the relevance interval for "Dog" is interval 501, which spans
three sentences (S_1, S_2 and S_3) and 25 seconds of the program (from the 35 second mark to the one minute mark);
the relevance interval for "Leash" is interval 503; and the relevance interval for "Exercise" is interval 505. Each illustrated
relevance interval spans a particular time of the content item and/or sentences of the text representation. The illustration
of FIG. 5 provides indications of the sentences of the text representation 507 and the time-codes of the content item 509.

Nodal Representation Determination

[0055] A nodal representation (e.g., graph representation having nodes) can be created from the text and the relevance
intervals. The nodal representation can include successive rows of nodes, each row corresponding to a sentence in the
content text, and each row containing rows for 1) the terms in the sentence represented by the row; and 2) the terms in
neighboring sentences whose relevance intervals were determined to extend to include the current sentence. The nodal
representation may include a plurality of connection strengths between nodes in neighboring rows. FIGS. 6A and 6B
are flowcharts illustrating an example method for determining a set of nodes of the text. In some embodiments, these
methods may be repeated as desired. For example, FIG. 6A may be repeated until a set of nodes has been determined
for each sentence of the text. FIG 6B may be repeated until a set of nodes has been determined for each relevance interval.
[0056] FIG. 6A is a flowchart illustrating an example method of determining a set of nodes in a sentence-centric manner
(e.g., the steps 601-605 can be repeated for each sentence in a show’s script). At step 601 of FIG. 6A, the relevance
intervals that include the current sentence are identified. These relevance intervals can include intervals for the terms
in the current sentence, as well as intervals from terms in neighboring sentences. In other arrangements the identified
relevance intervals are those that include the current sentence in their list of sentences. For example, if the current
sentence is S_1 of Table 2 and the relevance intervals that will be searched are those illustrated in Table 3, then the
identified relevance intervals may be the relevance interval for "Dog" and the relevance interval for "Leash" but not the
relevance interval for "Exercise" because the "Exercise" relevance interval does not span S_1 of Table 2 (e.g., S_1 is
outside the sentence boundary of the "Exercise" relevance interval, etc.).
[0057] At step 603, the terms for each relevance interval that include the current sentence are identified. Generally,

Table 3

Term Term Sentence Sentence Begin Sentence End Time Begin Time End

Dog S_1 S_1 S_3 0:35 1:01

Leash S_2 S_1 S_3 0:35 1:01

Exercise S_2 S_2 S_2 0:39 0:48
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the identified term is the term for which the relevance interval was calculated. For example, with respect to the above
example where the identified relevance intervals for S_1 are the relevance interval for "Dog" and the relevance interval
for "Leash", the identified terms would be "Dog" and "Leash".
[0058] At step 605, a set of nodes for the current sentence is generated. In some arrangements, the set of nodes may
be generated to include a node for each term identified in step 603. In some embodiments the nodes may be given a
label. For example, the label may indicate various types of information including information based on the relevance
interval (e.g., term, term sentence, time-code, interval boundary, etc.) and/or the text representation (e.g., sentence
number). In another example, the label may indicate the term, the sentence number where the term occurred in the text
representation, and/or other information about the term (e.g., whether it is a multiple word term, etc.).
[0059] Alternatively, the nodal representation may be generated by iterating through the relevance intervals. FIG. 6B
is a flowchart illustrating an example method of determining a set of nodes in a relevance interval-centric manner. At
step 607 of FIG. 5, the term of a current relevance interval is identified (e.g., "Dog", "Leash", etc.).
[0060] At step 609, the sentences spanned by the current relevance interval are identified. For example, if the current
relevance interval is the interval associated with the term "Dog" of Table 2, then the identified sentences may be sentences
S_1, S_2 and S 3.
[0061] At step 611, a node for the term (e.g., "Dog") is generated for each identified sentence. Each node may be
added to a set of existing nodes for the terms that already appear in the particular sentence (e.g., a node for "Dog" may
be added to the respective set of nodes for sentences S_1, S_2, and S_3, even though the term "Dog" only literally
appears in sentence S-1). Each node may be given a label.
[0062] As discussed above, the method illustrated by FIGS. 6A and 6B may be repeated as desired. Additionally, the
nodal representation may be organized according to the sentences of the text. Accordingly, in some arrangements, a
set of nodes may be generated for each sentence in a content’s text. FIGS. 7A and 7B are graphical illustrations showing
example nodal representations having generated sets of nodes. The nodes of FIG. 7A illustrate one such arrangement
where a set of nodes has been generated for each sentence in a text representation. In the example illustrated in FIG.
7A, a set of nodes 701a-701f has been generated for each sentence of the text (e.g., S_1 to S_6 of Table 2). Each set
of nodes from 701a-701f was generated based on the relevance intervals of the content item (e.g., the set of nodes
701a represents the relevance intervals that included S_1 of Table 2). For example, node 703 was generated because
a relevance interval for "leash" included the second sentence of the text (e.g., S_2 of Table 2). As another example,
node 705 was generated because a relevance interval for "shopping" included the fifth sentence of the text representation
(e.g., S_5 of Table 2).
[0063] As also illustrated in FIG. 7A, each node of the sets of nodes 701a-701f has been given a label. The label
includes the term and the sentence number of the text representation for the set of nodes. For example, the label for
node 703 is "S_2_leash". Therefore, the term for node 703 is "leash" and the sentence number for node 703 (and the
other nodes in set of nodes 701b) is sentence "S_2" (e.g., the second sentence of the text representation). FIG. 7B
illustrates a second example nodal representation having sets of nodes 707a-707f. The nodal representation of FIG. 7B
is a portion of a larger nodal representation that was generated from a content’s text that is different than the text used
in the illustration of FIG. 7A. Accordingly, the labels of the nodes of FIG. 7B reflect the position of the illustrated portion
with respect to the text representation. For example, as seen by node 709, it belongs to a set of nodes that was generated
for the forty-seventh sentence of the text representation (e.g., S_47 of the text representation).
[0064] A nodal representation may include a plurality of connections between the nodes. Each connection in the
plurality of connections may be associated with a connection strength. A connection strength represents the contextual
connection between at least two items (words, phrases, etc.) represented by the nodes. If the contextual strength is
strong, the connection strength may be a higher value. Similarly, when the contextual connection is weak, the connection
strength may be a lesser value. In some arrangements, a connection strength may represent the contextual connection
between two nodes of the nodal representation. For example, a connection strength may be calculated between nodes
in a first set of nodes and a second set of nodes. In one example, the first set of nodes and the second set of nodes are
adjacent sets of nodes in the nodal representation (e.g., the set of nodes for sentence N and the set of nodes for sentence
N+1).
[0065] FIG. 8 is a flowchart illustrating an example method for determining the connection strengths between nodes
of a first set of nodes and a second set of nodes. At step 801, the connection strengths between nodes of the first and
second sets of nodes are determined. In some arrangements, this may include determining, for each node in the first
set of nodes, the current node’s connection strength with each node in the second set of nodes (e.g., computing the
connection strengths between the current node and all nodes in the second set of nodes, computing the connection
strengths between the first node and all nodes of the second set of nodes, except those nodes having the current node’s
term, etc.). In one instance, if the second set of nodes has N nodes, each node in the first set of nodes may have N
individual connection strengths (e.g., individually calculating the connection strength between a node of the first set of
nodes and the nodes of the second set of nodes).
[0066] In some embodiments each connection strength may include a weighted value that represents the connection
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(e.g., relationship) between two nodes. The connection strength between two nodes may be calculated using various
measures. For example, the connection strength between two nodes may be computed based on the terms of the two
nodes. In one example, the calculation for a connection strength between two nodes may include calculating a similarity
measurement (e.g., PMI, WordNet-based similarity measures, Wikipedia Miner similarity measures, some combination
thereof, etc.) that measures how inter-related the terms of the nodes are to each other. Additionally or alternatively, the
computed connection strength may be normalized (e.g, normalized to be within a range from zero to one), and/or bounded
(e.g., set to zero if negative, set to one if greater than one, etc.). In another example, these connection strengths may
be obtained from a general relevance database, discussed above, which may include a dictionary-like list of words and
phrases, where each term is listed with a selection of other terms that are often contextually related.
[0067] The discussion above addresses connection strengths between nodes in different sentences. These connection
strengths may also take into account strengths between a term’s node and other nodes within the same sentence, to
contextualize the connection strength. At step 803, the connection strengths may be contextualized. Contextualizing the
connection strengths may increase the accuracy of the connection with respect to the actual content of the content item.
Terms in a sentence are often closely related, and, similarly, if the terms representing the nodes are related, the connection
strengths of two nodes may also be closely related. For example, if node N1 and node N2 are both in the first set of
nodes and have terms that are closely related, the connection strengths of N1 and the connections strengths of N2 may
be strong at the same nodes in the second set of nodes, and/or weak at the same nodes in the second set of nodes.
Therefore, because of this relationship, the connection strengths of N2 may be used to reinforce the connection strengths
of N1.
[0068] In some examples contextualizing the connection strengths includes modifying the connections strengths so
that each connection strength is based on other connections of the sets of nodes. For example, a connection strength
between Node A of the first set of nodes and Node B of the second set of nodes may be contextualized based on one
or more of the following connection strengths: connections between Node A and one or more other nodes of the second
set of nodes; connections between Node B and one or more other nodes of the first set of nodes; connections between
Node A and one or more other nodes of the first set of nodes; and connections between Node B and one or more other
nodes of the second set of nodes. In one example, referring to the nodes and connection strengths of FIG. 9A, the
connection strength of connection 909 may be contextualized in the following manner. Connection 909 is the link between
the terms "shopping" and "grocery" and the associated connection strength may initially have the value of 0.6 (strengths
may use any scale, such as a normalized scale in which 1.0 is an extremely strong connection and 0.0 is no connection
at all).
[0069] This initial value may be modified according to the other connection strengths between set of nodes 901d and
set of nodes 901e. In one instance, the value of the connection strength of connection 909 may be increased for every
additional connection strength that has a relationship with "shopping" (e.g., the connection strengths of connections
between set 901d and set 901e beginning at node 911) that is greater than a threshold value (e.g., 0.5). As illustrated
in FIG. 9A, there are two additional connections beginning at node 911. Thus, the connection strength of connection
909 may be increased if these two additional connections have an associated connection strength that is greater than
the threshold value (e.g., connection strength of connection 911 may be increased to 0.7 if connection strength of
connection 913 is greater than 0.5). In another example, the contextualized connection strength determination can be
summarized as follows:
[0070] Let S(x,y) = (the connection strength between node x and node y). Let a = (a node in the first set of nodes, W).
Let b = (a node in the second set of nodes, Z). Let c = (a current node in the first set of nodes). Let d = (a current node
in the second set of nodes). Then S(a,b) = [∑cεW (S(c,a)*S(c,b))] + [∑dεZ (S(d,a)*S(d,b))].
[0071] As illustrated in the above example, the similarity between a or b and another term in W or Z may add to the
connection strength between a and b, weighted by the similarity of that term to a or b, respectively. If two terms in the
first sentence are strongly related (e.g., "dog" may be strongly related to "leash"), then any relationship the terms have
with other terms may be made contextually stronger (e.g., the relationship between "park" and "leash" may be made
stronger). Similarly, if two terms in the first sentence are weakly related (e.g., "dog" may be weakly related to "exercise"),
then any relationship the terms have with other terms may be made contextually weaker (e.g., the relationship between
"leash" and "exercise" may be made weaker). In other arrangements, the contextualized connection strength may be
normalized (e.g., normalized to be within a range from zero to one, normalized by the total number of connection strengths
used when contextualizing, etc.), and/or bounded (e.g., set to zero if negative, set to one if greater than one, etc.).
[0072] FIGS. 9A and 9B are graphical illustrations showing example nodal representations having generated sets of
nodes and connections between adjacent sets of nodes. In FIGS. 9A and 9B, each connection is illustrated as a line
that extends between the nodes whose relationship it represents. In the illustrated example, a stronger connection
strength is illustrated by a connection with a thicker line. Each connection strength calculation may include contextualizing
the connection strength, as described above. As seen in FIG. 9A, set of nodes 901a-901f have connections between
adjacent sets of nodes. For example, node 903 and node 905 have connection 907. FIG. 9B illustrates connections for
a nodal representation (e.g., set of nodes 909a-909f) that is different than that illustrated in FIG. 9A, and is similar to the
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connections that may be generated according to the nodal representation of FIG. 7B (e.g., the connections for the nodal
representation of FIG. 7B would additionally include connections from a set of nodes previous to set of nodes 707a and
connections to a set of nodes coming after set of nodes 707f).

Segment Determination

[0073] According to one or more aspects of the disclosure, the segments of the content item may be determined based
on the nodal representation. FIG. 10 is a flowchart illustrating an example method for determining the segments of a
content item based on a nodal representation. At step 1001, the connections of the nodal representation may be filtered.
As discussed above, the connections may be associated with connection strengths that include values representing
both strong and weak contextual connections. Therefore, these values may be leveraged to assist in determining the
boundaries of segments in the content item. For example, strong contextual connections between two sets of nodes
may indicate that the sentences corresponding to the sets of nodes should belong to the same segment. Weak connec-
tions, on the other hand, may indicate that the sentences corresponding to the sets of nodes should belong to different
segments and/or that a segment boundary exists between the sets of nodes.
[0074] In some arrangements, weak connections (e.g., edges, links, etc.) may be filtered out from the nodal repre-
sentation (e.g., by removing edges, links, and/or connection from the nodal representation). There are various options
for filtering weak connections. For example, connections between nodes having a connection strength below a threshold
may be removed. In another example, connection may be removed until a maximum number of connections remain
(e.g., removing connections from weakest to strongest connection strength until N connections remain between the two
sets of nodes). In yet another example, the connections may be filtered based on the cumulative connection strength
of adjacent sets of nodes. In one such example, the connections between two neighboring sets of nodes may be removed
if the cumulative value of the connection strengths between the sets of nodes is not greater than a threshold cumulative
value. In another example, the connections may be filtered based on the terms of the nodes (e.g., remove connections
between nodes having the same or substantially similar terms, etc.). In yet another example, the connections may be
filtered based on their measured centrality (e.g., remove connection strengths that have high measured centrality). In
one such instance, an edge betweenness algorithm may be used to calculate a connection strength’s centrality. For
example, an edge betweenness algorithm may determine how many of the paths (e.g., shortest paths) between nodes
of the nodal representation pass through the current edge (e.g., connection). A connection’s centrality is based on the
number of paths that pass through the connection (e.g., a connection has greater centrality the greater the number of
paths passing through the connection). Connections that have high centrality may be an indicator of a segment boundary
because there are likely to be relatively few connections between nodes at those points. Therefore, in one embodiment,
connections having a centrality measurement greater than a threshold may be removed from the nodal representation.
[0075] FIG. 11A and 11B are graphical illustrations showing example nodal representations having sets of nodes and
filtered connections. FIG. 11A illustrates a filtered nodal representation after filtering the nodal representation of FIG.
9A using one or more techniques described above. By comparing the connections between FIG. 9A and FIG. 11A (e.g.,
set of nodes 1101a-1101f of FIG. 11A and set of nodes 901a-901f of FIG. 9A), it can be seen that some connections
between the sets of nodes have been removed. FIG. 11B illustrates a filtered nodal representation resulting from filtering
the nodal representation of FIG. 9B using one or more techniques described above. By comparing the connections
between FIG. 9B and FIG. 11B (e.g., set of nodes 1105a-1105f of FIG. 11B and set of nodes 909a-909f of FIG. 9B), it
can be seen that some connections between the sets of nodes have been removed.
[0076] Referring again to FIG. 10, at step 1003, the segments for the content item may be identified based on the
nodal representation. In one embodiment, the nodal representation may be analyzed to determine where the connections
indicate a possible segment boundary. In one instance, a segment boundary may be indicated based on the number of
connections between sets of nodes (e.g., a boundary exists if the number of connections is below a threshold). In another
instance, a segment boundary may be indicated based on the magnitude of the connection strengths between sets of
nodes (e.g., a boundary exists if the cumulative value of the connection strengths is less than a threshold). A segment
boundary may be identified based on other techniques, such as based on an average of the connection strengths (e.g.,
a boundary is indicated if the average is below a threshold value), a median connection strength (e.g., a boundary is
indicated if the median is below a threshold value), etc. In yet another, a segment boundary may be indicated based on
a hybrid strategy that determines a boundary based on both the magnitude and the number of the connection strengths
between sets of nodes. Additionally or alternatively, a segment boundary may be determined based on a set of nodes
being the first or last set of nodes in the nodal representation.
[0077] Referring to the filtered nodal representation of FIG. 11A, one possible segment boundary is between set of
nodes 1101c and 1101d, because there are no connections between those sets of nodes. Referring to the filtered nodal
representation of FIG. 11B, two possible segment boundaries are the possible boundaries between set of nodes 1105c
and 1105d, and set of nodes 1105d and 1105e (e.g., there are few and/or weak connections between those sets of
nodes). Additionally or alternatively, in situations where two possible segment boundaries are determined adjacent to
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each other (e.g., the two possible boundaries at set of nodes 1105c-1105e of FIG. 11B), a single boundary may be
selected from the adjacent boundaries. Thus, in one example, with respect to the nodal representation of FIG. 11B
having adjacent boundaries between set of nodes 1105c-1105e, the segment boundary between set of nodes 1105c
and 1105d may be selected as the boundary. Alternatively, the segment boundary between set of nodes 1105d may be
selected as the boundary.
[0078] Referring again to step 1003 of FIG. 10, once the segment boundaries have been determined, the sentences
corresponding to the set of nodes that are within two segment boundaries may determine the segments for the content
item. For example, each set of nodes may correspond to a sentence in the text representation (e.g., set of nodes 1101a
of FIG. 11A may correspond to the first sentence of the text representation of Table 2) and each sentence may have a
time of occurrence in the content file. Therefore, in one example, a segment of the content item may include the portion
of the content item that includes the sentences corresponding to the sets of nodes that are within the two segment
boundaries. Similar segments may be determined for every pair of segment boundaries. Additionally, information about
these segments may be stored for future access (e.g., in segment database 103 of FIG. 1). For example, the sentence
numbers and/or the time of occurrences for a segment may be saved as an index that allows for searching of the content
by segment.
[0079] Referring to the filtered nodal representation of FIG. 11A, assuming a segment boundary is determined imme-
diately before set of nodes 1101a, between set of nodes 1101c and set of nodes 1101d, and immediately after set of
nodes 1101f, two segments for the content item may be determined based on this nodal representation. The first segment
corresponds to the sentences of the sets of nodes 1101a-1101c (e.g., sentences S_1 through S_3 of Table 2). Thus,
the first segment of the content item includes the portion that corresponds to these sentences of the text representation
(e.g., with respect to the text representation of Table 2, 0:35 through 0:48, and optionally up to 1:01 of the content file).
The second segment corresponds to the sentences of the sets of nodes 1101d-1101f (e.g., sentences S_4 through S_6
of Table 2). Thus, the second segment of the content item includes the portion of the content file that corresponds to
these sentences of the text representation (e.g., with respect to the text representation of Table 2, at least 1:01 through
1:11 of the content item).

Segment Topics

[0080] Referring again to FIG. 10, at step 1005, the topic for the determined segments may be identified. Upon
identification, the topic may be assigned to the segment and/or stored in a database for future access (e.g., in segment
database 103 of FIG. 1). The topic may be determined in various manners, including based on the sets of nodes, the
connections between the nodes, and/or the text representation. In some arrangements, the topic may be determined
based on a term’s frequency of appearance in the sets of nodes. For example, the topic may be determined based on
one or more terms that frequently appear in the sets of nodes. In one example, the most frequently appearing term may
be the determined topic (e.g., for the first segment of the nodal representation illustrated in FIG. 11A, "dog" and "park"
are the most frequently appearing terms; therefore, the topic for the segment may be "dog" or "park" or some other topic
label based off dog and/or park). In another example, the top N most frequently appearing nodes may be the determined
topic (e.g., for the first segment of the nodal representation illustrated in FIG. 11A with an N of 3, "dog", "park" and "leash"
are the 3 most frequently appearing terms, thus the topic may be based off these terms). In other arrangements, the
topic may be determined based on the connection strengths within a segment. For example, the topic may be determined
based on the number of connection strengths (e.g., the term for the node having the highest number of strengths may
be the topic). In another example, the topic may be determined based on the magnitude of the connection strengths
(e.g., the term for the node having the highest magnitude of a connection strength, or the highest cumulative total
connection strength, may be the topic). In yet other arrangements, the topic may be determined based on a node’s
centrality measurement. In one example, using the centrality measurement, the topic may be determined as the most
"central" node and/or term, or the least central node and/or term. Centrality may involve identifying a center of mass for
the node segment, such as by examining the nodes to find one that has the most upwards and downwards connections.
In another example, the topic may be determined as the N most central nodes/terms, or the N least central nodes/terms,
etc.
[0081] A centrality measurement of a node or term may measure quantitatively how central the node/term is to the
surrounding nodes/terms. For example, a term’s centrality may be measured based on the grammatical structure of the
term’s sentence. In one method of calculating a term’s centrality, the phrases, such as the nouns, verbs and prepositional
phrases of the term’s sentence are identified. Based on this identified information, lexical information concerning the
identified verbs as well as the structure and order of the identified phrases may be analyzed. Based on the analysis, a
centrality weight is assigned to each term based on its part of speech, role within a phrase, and the role of the phrase
within the sentence. In some arrangements, the higher the assigned weight, the more central the term is to the sentence.
A node’s centrality may be similarly measured based on the structure of the node’s set of nodes (e.g., using the terms
of the nodes in a set of nodes).
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Usage of Segments

[0082] Segmenting the content item into segments provides, for example, for the indexing, retrieval and distribution
of information within content items with greater functionality, accuracy and speed. Such benefits may be realized in a
wide variety of ways. For example, having topical labels allows for content items that have been segmented by topic to
be searched by topic. In one example, a plurality of portions of one or more content items may be retrieved according
to a topic and information based on the retrieved portions may be transmitted to a user device for consumption by a
user. In one instance, the retrieved portions of video content items may be transmitted as a continuous video (e.g., a
video where all news reporting segments addressing a given topic, across multiple news television programs, are played
consecutively in a single stream). In another instance, the retrieved portions may be transmitted as a list that allows a
user to select particular portions to view (e.g., a user may view a program guide listing television programs, and identifying
different segments within the program, and listing the various programs that have segments addressing a particular
topic). The list may include links allowing a user to select one or more of the segments for viewing and/or storing.
[0083] In another instance, topical segments of content items may be included as part of another service (e.g., a video-
on-demand service, a web and/or Internet service, etc.) that utilizes a topic search function. In yet another instance,
portions of content items corresponding to the topic of a content item that is currently being consumed by a user can be
retrieved and supplied to the user device. In one such embodiment, the user may indicate their wish to view additional
information about a portion of the current content item (e.g., a user may press an appropriate button on a remote control).
The associated command may then be communicated to the content supplier which causes a topic for the current content
item (e.g., current television program) to be determined (e.g., the topic of the current segment of the current television
program). Upon determining the topic of the current content item, other portions of other content items may then be
retrieved based on the determined topic and subsequently supplied to the user device for consumption by the user. For
example, the user may be watching a television program and the current segment of the television program may be
"Eiffel Tower." One or more segments may be retrieved and transmitted to the user having a label that is the same as,
or similar to, the "Eiffel Tower." Additionally, the retrieved portions may be transmitted with additional information, such
as the topic label, the time-code of the segment’s position in the content item, etc. Such additional information may be
displayed to a user upon consumption of the segment and/or transmitted information.
[0084] In another example, the segmented content items may be used by an advertising system. In one instance, the
advertising system may insert advertisements into the content items based on the topics of a content item. In one
embodiment, the advertising system may insert an advertisement into the content item near the segment for that topic
(e.g., before the segment, after the segment, in a transition between the segment and another segment, etc.). In some
arrangements the advertisement may be topically similar to the topic of that segment.
[0085] In another example, the topics of the content items transmitted to a user device may be monitored to determine
the consumption habits of the user (e.g., determine one or more topics that are often included in content items viewed
by the user). Such habit data may be leveraged in various manners. In one instance, topical segments of content items
may be transmitted to a user device as a recommendation to that user based on the habit data. In one example a
recommendation may indicate segments of other content items that have one or more topics similar to one or more
content items that have been consumed by the user or users having similar consumption habits (e.g., recommendations
based on a topic of a content item currently being consumed by the user at the user device, recommendations based
on a topic that frequently occurs in consumed content items, etc.). In another instance, the monitored viewing habits
may be leveraged by an advertising system (e.g., targeting advertisements to the user based on the viewing habits, etc.).

Claims

1. A method comprising:

receiving, at a computing device, text associated with a content item, the text including a plurality of term strings,
each term string including one or more terms;
determining a set of relevance intervals for a corresponding set of terms in the text, wherein each relevance
interval of the set of relevance intervals identifies one or more sections of the content item that are relevant to
a corresponding term;
generating, based on the set of relevance intervals, a first set of nodes for a first term string from the plurality
of term strings, wherein the first set of nodes includes a node for each term in the first term string, and at least
one node for a term different from the terms in the first term string but whose corresponding relevance interval
includes the first term string;
generating, based on the set of relevance intervals, a second set of nodes for a second term string from the
plurality of term strings, wherein the second set of nodes includes a node for each term in the second term
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string, and at least one node for a term different from the terms in the second term string but whose corresponding
relevance interval includes the second term string;
determining a plurality of connections between nodes in the first set of nodes and the second set of nodes,
wherein the plurality of connections includes a subset for a first node from the first set of nodes, wherein the
subset for the first node includes a connection for each node from the second set of nodes; and
using the first set of nodes, the second set of nodes or the plurality of connections to identify one or more
segment boundaries within the content item.

2. The method according to claim 1, wherein each term string of the plurality of term strings is a sentence.

3. The method according to claim 1 or 2 wherein at least one of the plurality of connections is a connection strength
that includes a contextualized measurement of the relatedness between a first node in the first set of nodes and a
second node in the second set of nodes.

4. The method according to any of claims 1,2 or 3, further comprising:
filtering the connections based on at least one of the following: the number of connections between the first set of
nodes and the second set of nodes, and a cumulative value of connection strengths associated with the plurality of
connections.

5. The method according to any one of claims 1, 2, 3 or 4, further comprising:
determining that a segment boundary occurs between the first set of nodes and the second set of nodes based on
the plurality of connections.

6. The method according to claim 5, further comprising:
determining a segment of the content item based on the segment boundary.

7. The method according to claim 6, further comprising:
determining a topic for the segment of the content item based on at least one of the first set of nodes, the second
set of nodes, or the text.

8. The method according to claim 7, wherein determining the topic is further based on at least one of a frequency of
occurrences of terms in the text or a determined central node based on a term centrality measurement.

9. The method according to any one of claims 6 to 8, further comprising:
transmitting information based on the segment of the content item to a user device.

10. One or more computer readable media storing computer readable instructions that, when executed, cause a proc-
essor to perform the method according to any one of claims 1 to 9.

11. An apparatus comprising:

a processor; and
memory operatively coupled to the processor and storing computer readable instructions that, when executed,
cause the apparatus to:

receive text associated with a content item, the text including a plurality of term strings, each term string
including one or more terms;
determine a set of relevance intervals for a corresponding set of terms in the text, wherein each relevance
interval of the set of relevance intervals identifies one or more sections of the content item that are relevant
to a corresponding term;
generate, based on the set of relevance intervals, a first set of nodes for a first term string from the plurality
of term strings, wherein the first set of nodes includes a node for each term in the first term string, and at
least one node for a term different from the terms in the first term string but whose corresponding relevance
interval includes the first term string;
generate, based on the set of relevance intervals, a second set of nodes for a second term string from the
plurality of term strings, wherein the second set of nodes includes a node for each term in the second term
string, and at least one node for a term different from the terms in the second term string but whose
corresponding relevance interval includes the second term string;
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determine a plurality of connections between nodes in the first set of nodes and the second set of nodes,
wherein the plurality of connections includes a subset for a first node from the first set of nodes, wherein
the subset for the first node includes a connection for each node from the second set of nodes; and
use the first set of nodes, the second set of nodes or the plurality of connections to identify one or more
segment boundaries within the content item.

12. The apparatus of claim 11, wherein the memory further stores the computer readable instructions that, when exe-
cuted, further cause the apparatus to:
filter the plurality of connections based on at least one of the following: the number of connections between the first
set of nodes and the second set of nodes, and a cumulative value of connection strengths associated with the
connections between the first set of nodes and the second set of nodes.

13. The apparatus of claim 11 or 12, wherein the memory further stores computer readable instructions that, when
executed, further cause the apparatus to:

determine that a segment boundary occurs between the first set of nodes and the second set of nodes based
on the connections;
determine a segment of the content item based on the segment boundary; and
determine a topic for the segment of the content item based on at least one of the first set of nodes, the second
set of nodes, and the text.

Patentansprüche

1. Verfahren, das beinhaltet:

ein Computer-Gerät empfängt einem Inhaltselement zugeordneten Text, der eine Vielzahl von Begriffs-Zei-
chenketten mit jeweils einem oder mehr Begriffen enthält;
es wird eine Menge Relevanzintervalle für eine entsprechende Menge Begriffe im Text ermittelt, wobei jedes
Relevanzintervall der Menge einen oder mehr Abschnitte des Inhaltselements identifiziert, die für einen ent-
sprechenden Begriff relevant sind;
auf Grund der Menge der Relevanzintervalle wird für eine erste Begriffs-Zeichenkette der Vielzahl eine erste
Menge Knoten generiert, wobei die erste Knotenmenge einen Knoten für jeden Begriff in der ersten Begriffs-
Zeichenkette sowie mindestens einen Knoten für einen Begriff enthält, der sich von denen der ersten Begriffs-
Zeichenkette unterscheidet und dessen entsprechendes Relevanzintervall die erste Begriffs-Zeichenkette ein-
schließt;
auf Grund der Menge der Relevanzintervalle wird für eine zweite aus der Vielzahl von Begriffs-Zeichenketten
eine zweite Menge Knoten generiert, wobei die zweite Knotenmenge einen Knoten für jeden Begriff in der
zweiten Begriffs-Zeichenkette sowie mindestens einen Knoten für einen Begriff enthält, der sich von denen der
zweiten Begriffs-Zeichenkette unterscheidet und dessen entsprechendes Relevanzintervall die zweite Begriff-
Zeichenkette einschließt;
es wird eine Vielzahl Verbindungen zwischen Knoten der ersten und der zweiten Knotenmenge ermittelt, wobei
die Vielzahl Verbindungen eine erste Untermenge für einen ersten Knoten der ersten Knotenmenge und die
Untermenge für den ersten Knoten für jeden Knoten der zweiten Knotenmenge eine Verbindung einschließt; und
Anwenden der ersten Knotenmenge oder der zweiten Knotenmenge oder der Vielzahl Verbindungen jeweils
einzeln oder gemeinsam, um eine oder mehr Segmentgrenzen innerhalb des Inhaltselements zu identifizieren.

2. Verfahren nach Anspruch 1, bei dem jede der Vielzahl Begriffs-Zeichenketten ein Satz ist.

3. Verfahren nach Anspruch 1 oder 2, bei dem mindestens eine der Vielzahl Verbindungen eine Verbindungsstärke
hat, die eine kontextualisierte Messung der Verwandtschaft zwischen einem ersten Knoten der ersten Knotenmenge
und einem zweiten Knoten der zweiten Knotenmenge einschließt.

4. Verfahren nach einem der Ansprüche 1, 2 oder 3, das weiterhin beinhaltet:
Filtern der Verbindungen auf Grund mindestens eines der folgenden Werte: Anzahl der Verbindungen zwischen
der ersten und der zweiten Knotenmenge und ein kumulativer Wert der der Vielzahl Verbindungen zugeordneten
Verbindungsstärken.
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5. Verfahren nach einem der Ansprüche 1, 2 3 oder 4, das weiterhin beinhaltet:
Ermitteln auf Grund der Vielzahl Verbindungen, dass zwischen den der ersten und der zweiten Knotenmenge eine
Segmentgrenze auftritt.

6. Verfahren nach Anspruch 5, das weiterhin beinhaltet:
Ermitteln eines Segments des Inhaltselements auf Grund der Segmentgrenze.

7. Verfahren nach Anspruch 6, das weiterhin beinhaltet:
Ermitteln eines Gegenstands für das Segment des Inhaltselements auf Grund mindestens der ersten Knotenmenge
oder der zweiten Knotenmenge oder des Texts jeweils einzeln oder gemeinsam.

8. Verfahren nach Anspruch 7, bei dem dem Ermitteln des Sachgegenstands weiterhin mindestens die Häufigkeit des
Vorkommens von Begriffen oder basierend auf einer Zentralitätsmessung ein ermittelter zentraler Knoten zu Grunde
liegt.

9. Verfahren nach einem der Ansprüche 6 bis 8, das weiterhin beinhaltet:
Senden von auf dem Segment des Inhaltselements basierende Informationen an ein Nutzergerät .

10. Ein oder mehr computerlesbarer Aufzeichnungsträger mit computerlesbaren Befehlen, die, wenn ausgeführt, einen
Prozessor veranlassen, das Verfahren nach einem der Ansprüche 1 bis 9 auszuführen.

11. Vorrichtung, die aufweist:

einen Prozessor; und
einen Speicher, der betrieblich mit dem Prozessor gekoppelt ist und in dem computerlesbare Befehle abgelegt
sind, die, wenn ausgeführt, die Vorrichtung zu Folgendem veranlassen:

Empfang von einem Inhaltselement zugeordnetem Text, der eine Vielzahl von Begriffs-Zeichenketten mit
jeweils einem oder mehr Begriffen enthält;
Ermitteln einer Menge Relevanzintervalle für eine entsprechende Menge Begriffe im Text, wobei jedes
Relevanzintervall der Menge einen oder mehr Abschnitte des Inhaltselements identifiziert, die für einen
entsprechenden Begriff relevant sind;
Generieren einer ersten Menge Knoten für eine erste Begriffs-Zeichenkette auf Grund der Menge der
Relevanzintervalle der Vielzahl, wobei die erste Knotenmenge einen Knoten für jeden Begriff in der ersten
Begriffs-Zeichenkette sowie mindestens einen Knoten für einen Begriff enthält, der sich von denen der
ersten Begriffs-Zeichenkette unterscheidet und dessen entsprechendes Relevanzintervall die erste Be-
griffs-Zeichenkette einschließt;
Generieren einer zweite Menge Knoten auf Grund der Menge der Relevanzintervalle für eine zweite aus
der Vielzahl Begriffs-Zeichenketten, wobei die zweite Knotenmenge einen Knoten für jeden Begriff der
zweiten Begriffs-Zeichenkette sowie mindestens einen Knoten für einen Begriff enthält, der sich von denen
der zweiten Begriffs-Zeichenkette unterscheidet und dessen entsprechendes Relevanzintervall die zweite
Begriffs-Zeichenkette einschließt;

Ermitteln einer Vielzahl Verbindungen zwischen Knoten der ersten und der zweiten Knotenmenge, wobei die
Vielzahl Verbindungen eine erste Untermenge für einen ersten Knoten aus der ersten Knotenmenge und die
Untermenge für den ersten Knoten für jeden Knoten der zweiten Knotenmenge eine Verbindung aufweist; und

Anwenden der ersten Knotenmenge oder der zweiten Knotenmenge oder der Vielzahl Verbindungen zum
Identifizieren einer oder mehrerer Segmentgrenzen innerhalb des Inhaltselements.

12. Vorrichtung nach Anspruch 11, in deren Speicher weiterhin die computerlesbaren Befehle abgelegt sind, die, wenn
ausgeführt, die Vorrichtung weiterhin zu Folgendem veranlassen:
Filtern der Verbindungen auf Grund mindestens eines der folgenden Werte: Anzahl der Verbindungen zwischen
der ersten und der zweiten Knotenmenge und ein kumulativer Wert der der Vielzahl Verbindungen zugeordneten
Verbindungsstärken.

13. Vorrichtung nach Anspruch 11 oder 12, in deren Speicher weiterhin computerlesbare Befehle abgelegt sind, die,
wenn ausgeführt, die Vorrichtung zu Folgendem veranlassen:
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Ermitteln auf Grund der Verbindungen, dass eine Segmentgrenze zwischen dem ersten und dem zweiten
Knotensatz existiert;
Ermitteln eines Segments des Inhaltselements auf Grund der Segmentgrenze; und
Ermitteln eines Sachgegenstands für das Segment des Inhaltselements auf Grund der ersten Knotenmenge
oder der zweiten Knotenmenge oder des Texts jeweils einzeln oder gemeinsam.

Revendications

1. Procédé comprenant les étapes consistant à :

recevoir, dans un dispositif informatique, du texte associé à un élément de contenu, le texte incluant une pluralité
de chaînes de termes, chaque chaîne de termes incluant un ou plusieurs termes ;
déterminer un jeu d’intervalles de pertinence pour un jeu correspondant de termes dans le texte, où chaque
intervalle de pertinence du jeu d’intervalles de pertinence identifie une ou plusieurs sections de l’élément de
contenu qui sont pertinents pour un terme correspondant ;
générer, sur la base du jeu d’intervalles de pertinence, un premier jeu de noeuds pour une première chaine de
termes de la pluralité de chaînes de termes, où le premier jeu de noeuds inclut un noeud pour chaque terme
dans la première chaîne de termes et au moins un noeud pour un terme différent des termes dans la première
chaîne de termes mais dont l’intervalle de pertinence correspondant inclut la première chaîne de termes ;
générer, sur la base du jeu d’intervalles de pertinence, un second jeu de noeuds pour une seconde chaîne de
termes à partir de la pluralité de chaînes de termes, où le second jeu de noeuds inclut un noeud pour chaque
terme dans la seconde chaîne de termes, et au moins un noeud pour un terme différent des termes dans la
seconde chaîne de termes mais dont l’intervalle de pertinence inclut la seconde chaîne de termes ;
déterminer une pluralité de connexions entre noeuds dans le premier jeu de noeuds et le second jeu de noeuds,
où la pluralité de connexions inclut un sous-ensemble pour un premier noeud issu du premier jeu de noeuds,
où le sous-ensemble pour le premier noeud inclut une connexion pour chaque noeud à partir du second jeu de
noeuds ; et
utiliser le premier jeu de noeuds, le second jeu de noeuds ou la pluralité de connexions pour identifier une ou
plusieurs limites de segment dans l’élément de contenu.

2. Procédé selon la revendication 1, dans lequel chaque chaîne de termes de la pluralité de chaînes de termes est
une phrase.

3. Procédé selon la revendication 1 ou 2, dans lequel au moins une pluralité des connexions est une force de connexion
qui inclut une mesure contextualisée de la parenté entre un premier noeud dans le premier jeu de noeuds et un
second noeud dans le second jeu de noeuds.

4. Procédé selon l’une quelconque des revendications 1, 2 ou 3, comprenant en outre l’étape consistant à :
filtrer les connexions sur la base d’au moins l’un des facteurs suivants : nombre de connexions entre le premier jeu
de noeuds et le second jeu de noeuds et une valeur cumulative des forces de connexion associées à la pluralité
de connexions.

5. Procédé selon l’une quelconque des revendications 1, 2, 3 ou 4, comprenant en outre l’étape consistant à :
déterminer qu’une limite de segment intervient entre le premier jeu de noeuds et le second jeu de noeuds sur la
base de la pluralité de connexions.

6. Procédé selon la revendication 5, comprenant en outre l’étape consistant à :
déterminer un élément de contenu sur la base de la limite de segment.

7. Procédé selon la revendication 6, comprenant en outre l’étape consistant à :
déterminer un thème pour le segment de l’élément de contenu basé sur au moins l’un du premier jeu de noeuds,
du second jeu de noeuds ou du texte.

8. Procédé selon la revendication 7, dans lequel la détermination du sujet est en outre basée sur au moins l’une d’une
fréquence d’occurrences de termes dans le texte ou un noeud central déterminé sur la base d’une mesure de
centralité du terme.
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9. Procédé selon l’une quelconque des revendications 6 à 8, comprenant en outre l’étape consistant à :
transmettre des informations basées sur le segment de l’élément de contenu à un dispositif utilisateur.

10. Un ou plusieurs médias lisibles par ordinateur stockant des instructions lisibles par ordinateur qui, lorsqu’elles sont
exécutées, font qu’un processeur exécute la méthode selon l’une quelconque des revendications 1 à 9.

11. Appareillage comprenant :

un processeur ; et
une mémoire couplée opérativement au processeur et stockant des instructions lisibles par ordinateur qui,
lorsqu’elles sont exécutées, font que l’appareillage :

reçoit un texte associé à un élément de contenu, le texte incluant une pluralité de chaînes de termes,
chaque chaîne de termes incluant un ou plusieurs termes ;
détermine un jeu d’intervalles de pertinence pour un jeu correspondant de termes dans le texte, où chaque
intervalle de pertinence de l’ensemble des intervalles de pertinence identifie une ou plusieurs sections de
l’élément de contenu qui sont pertinentes pour un terme correspondant ;
génère, sur la base du jeu d’intervalles de pertinence, un premier jeu de noeuds pour une première chaîne
de termes issue de la pluralité de chaînes de termes, où le premier jeu de noeuds inclut un noeud pour
chaque terme dans la première chaîne de termes, et au moins un noeud pour un terme différent des termes
de la première chaîne de termes mais dont l’intervalle de pertinence correspondant inclut la première chaîne
de termes ;
génère, sur la base du jeu d’intervalles de pertinence, un second jeu de noeuds pour une seconde chaîne
de termes issue de la pluralité de chaînes de termes, où le second jeu de noeuds inclut un noeud pour
chaque terme dans la seconde chaîne de termes, et au moins un noeud pour un terme différent des termes
de la seconde chaîne de termes mais dont l’intervalle de pertinence correspondant inclut la seconde chaîne
de termes ;
détermine une pluralité de connexions entre noeuds dans le premier jeu de noeuds et le second jeu de
noeuds, où la pluralité de connexions inclut un sous-ensemble pour un premier noeud issu du premier jeu
de noeuds, où le sous-ensemble pour le premier noeud inclut une connexion pour chaque noeud issu du
second jeu de noeuds ; et
utilise le premier jeu de noeuds, le second jeu de noeuds ou la pluralité de connexions pour identifier une
ou plusieurs limites de segment dans l’élément de contenu.

12. Appareillage selon la revendication 11, dans lequel la mémoire stocke en outre les instructions lisibles par ordinateur
qui, lorsqu’elles sont exécutées, font en outre que l’appareillage :
filtre la pluralité de connexions sur la base d’au moins l’un des facteurs suivants : nombre de connexions entre le
premier jeu de noeuds et le second jeu de noeuds, et une valeur cumulative de forces de connexion associées aux
connexions entre le premier jeu de noeuds et le second jeu de noeuds.

13. Appareillage selon la revendication 11 ou 12, dans lequel la mémoire stocke en outre des instructions lisibles par
ordinateur qui, lorsqu’elles sont exécutées, font en outre que l’appareillage :

détermine qu’une limite de segment intervient entre le premier jeu de noeuds et le second jeu de noeuds sur
la base des connexions ;
détermine un segment de l’élément de contenu sur la base de la limite de segment ; et
détermine un sujet pour le segment de l’élément de contenu sur la base d’au moins un parmi le premier jeu de
noeuds, le second jeu de noeuds, et le texte.
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