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(57) ABSTRACT 

A method for enabling a user to review a body of information 
that includes first and second segments from respective first 
and second information Sources includes: Storing second seg 
ment digital data representing the second segments; receiving 
an indication that the user has selected for display a particular 
first segment; identifying one or more of the second segments 
that are related to the particular first segment by comparing 
first segment digital data to the second segment digital data; 
and providing display digital data for display of one or more 
representations or portions of the identified second segments 
contemporaneously with display of the particular first seg 
ment. The display digital data enables the displayed repre 
sentations or portions of the second segments to be selected 
by the user when displayed. 
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BROWSER FOR USE IN NAVIGATING A 
BODY OF INFORMATION, WITH 

PARTICULARAPPLICATION TO BROWSNG 
INFORMATION REPRESENTED BY 

AUDIOVISUAL, DATA 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/682,201 filed Mar. 5, 2007, which is a 
continuation of U.S. patent application Ser. No. 09/866,956 
filed May 29, 2001, which is a continuation of U.S. patent 
application Ser. No. 08/761,030, filed on Dec. 5, 1996, which 
applications are incorporated herein in their entirety by ref 
CCC. 

TECHNICAL FIELD 

0002 This invention relates to systems and methods that 
enable observation of a body of information and, in particular, 
a body of information that can be represented, at least in part, 
by audiovisual data. Most particularly, the invention relates to 
systems and methods for accessing and reviewing a body of 
information represented by one or more sets of audiovisual 
data that can be used to generate an audiovisual display and 
one or more related sets of text data that can be used to 
generate a text display. 

BACKGROUND 

0003. The increasing complexity of the modern world, and 
the concomitant explosion in the amount of information 
available to describe that world, has placed competing 
demands on people. There is more Subject matter that people 
find necessary or desirable to master or, at least, be familiar 
with. At the same time, there is less time to spend delving into 
any particular subject. Too, there is a much larger universe of 
information from which the desired information must be 
extracted. Trying to get just an overview of a large body of 
information can be overwhelming, and attempting to find 
specific material within the body of information can be like 
searching for a needle in a haystack. 
0004 Thus, there is a continuing and growing need for 
methods and systems for enabling bodies of information to be 
accessed and reviewed in a useful manner, e.g., a manner that 
allows the scope and content of available information to be 
quickly ascertained and that enables quick access to informa 
tion of particular interest. In particular, there is a need for 
systems and methods of organizing, categorizing and relating 
the various segments of a large body of information to facili 
tate the access and review of the body of information. For 
example, while some previous systems for enabling observa 
tion of a large body of information enable identification of 
one or more segments of information that are related to a 
specified segment of information, these systems do not auto 
matically display Such related segments of information. 
Moreover, the previous systems either require that related 
segments have previously been determined or, at least, that 
the segments have been categorized according to Subject mat 
ter content so that whether two segments are related can 
readily be determined. Further, previous systems have not 
enabled determination of relatedness between segments of 
information represented by different types of data, e.g., Such 
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systems cannot determine whether a segment represented by 
audiovisual data is related to a segment represented by text 
data. 

0005. There is also a need for systems and methods for 
enabling observation of a body of information that are user 
friendly, e.g., that can be used with little training, that are 
convenient to use, that enable information to be quickly and 
easily accessed, and that present the information in an acces 
sible format via a high quality display medium. It would also 
be desirable for such systems and methods to be adapted for 
use with bodies of information represented by different types 
of data (i.e., audio data, video data, text data or some combi 
nation of the three). It would further be desirable for such 
systems and methods to be adapted for use with bodies of 
information represented by data acquired from a wide variety 
of media (e.g., print media Such as newspapers or magazines, 
television and radio broadcasts, online computer information 
services and pre-recorded audiovisual programs, to name a 
few). Previous systems and methods for accessing and 
reviewing a body of information are deficient in one or more 
of these respects. 
0006 For example, many previous systems are computer 
based. Typically, the display device of these systems (e.g., 
conventional computer display monitor) does not provide a 
high quality display of time-varying audiovisual information 
(such as produced by a television, for example). On the other 
hand, display devices that do display Such information well 
(e.g., televisions), typically do not provide a high quality 
display of text information (such as produced by a computer 
display monitor). A system that can provide a high quality 
display of both types of information is needed. 
0007 Additionally, previous systems for reviewing a body 
of information are not as flexible or convenient to use as is 
desirable. For example, in many such systems (e.g., comput 
ers), the mechanism for controlling the operation of the sys 
tem is physically coupled to the display device of the system. 
Therefore, the system can not be operated remotely, thus 
constraining the user's freedom of movement while operating 
the system. Additionally, even in those systems where remote 
operation is possible (e.g., remotely controlled televisions), 
the remote control device often does not have a user interface 
that is as readily accessible as desired (as many consumer 
electronics users can testify, the keypads of many remote 
control devices are an impenetrable array of cryptic control 
keys, often requiring non-intuitive key combinations to effect 
particular control instructions) or the remote control device 
does not contain a rich set of control features. Moreover, the 
remote control devices used with previous systems do not 
have the capability of themselves displaying apart of the body 
of information. 

0008 Further, previous systems often do not enable real 
time acquisition and review of some or all of the body of 
information. For example, many computer-based systems 
acquire and store data representing a body of information. 
The stored data can then be accessed to enable display of 
segments of the body of information. However, insofar as 
previous systems for observing a body of information allow 
real-time acquisition and review of the body of information, 
these systems generally do not analyze the data to enable the 
data to be organized, categorized and related so that, for 
example, segments of the body of information can be related 
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to other segments for which data is acquired in the future or 
for which data has previously been acquired. Moreover, such 
systems do not enable the real-time display of some or all of 
a body of information while also displaying related informa 
tion in response to the real-time display. 
0009. Thus, there is a need for improved systems and 
methods for enabling observation of a body of information 
and, in particular, such systems and methods that address the 
above-identified inadequacies in previous systems and meth 
ods for enabling observation of a body of information. 

SUMMARY 

0010. The invention enables a body of information to be 
displayed by electronic devices (e.g., a television, a computer 
display monitor) in a manner that allows the body of infor 
mation to be reviewed quickly and in a flexible manner. 
Typically, the body of information will be represented by a set 
of audio data, video data, text data or Some combination of the 
three. In a particular embodiment, the invention enables gen 
eration of an audiovisual display of one or more segments of 
information, as well as a display (a text display, an audio 
display, a video display, oran audiovisual display), for each of 
the segments, of one or more related segments of information. 
In a particular application of the invention, referred to herein 
as a “news browser, the invention enables acquisition, and 
Subsequent review, of news stories obtained over a specified 
period of time from a specified group of news sources. For 
example, as a news browser, the invention can be used to 
review news stories acquired during one day from several 
television news programs (e.g., CNN Headline News, NBC 
Nightly News), as well as from text news sources (e.g., news 
wire services, traditional print media such as newspapers and 
magazines, and online news services such as ClarinetTM). 
0011. The invention enables some or all of a body of 
information to be skimmed quickly, enabling a quick over 
view of the content of the body of information to be obtained. 
The invention also enables quick identification of information 
that pertains to a particular subject. The invention further 
enables quick movement from one segment of a body of 
information to another, so that observation of particular infor 
mation of interest can be accomplished quickly. In a news 
browser according to the invention, for example, each of a set 
of television news programs can be skimmed to quickly ascer 
tain the Subject matter content of the news stories contained 
therein. Additionally, a particular category (e.g., Subject mat 
tercategory) can be specified and news stories having content 
that fits within the specified subject matter category can be 
immediately identified and either displayed or identified as 
pertinent to the Subject matter category and available for 
display. Further, a user of the news browser can move arbi 
trarily among news stories within the same or different news 
programs. 

0012. The invention also enables automatic identification 
of information that is related to information that is being 
displayed, so that the related information can be observed, 
thereby enabling information about a particular subject to be 
examined in depth. In particular, the invention enables Such 
identification of related segments to be made between seg 
ments of different types (e.g., a segment represented by 
audiovisual data can be compared to a segment represented 
by text data to enable a determination of whether the seg 
ments are related). A portion or a representation of the related 
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information can be displayed in response to (e.g., simulta 
neous with) the original information display. For instance, in 
a news browser according to the invention, one or more text 
news stories (e.g., news stories that are obtained from tradi 
tional print media or from electronic publications) that are 
related (i.e., which cover the same or similar Subject matter) 
to a television news story being displayed can be automati 
cally identified and a portion of the related text news story or 
stories displayed so that the story or stories can be reviewed 
for additional information regarding the Subject matter of the 
television news story. Additionally, in a news browser accord 
ing to the invention, one or more other television news stories 
that are related to a television news story being displayed can 
be automatically identified and a single representative video 
frame displayed for each Such news story. 
0013 Additionally, the invention enables automatic cat 
egorization of uncategorized segments of the body of infor 
mation based upon comparison to other segments of the body 
of information that have been categorized. In particular, the 
Subject matter category of a segment of information can be 
determined by comparing the segment to one or more previ 
ously categorized segments and categorizing the segment in 
accordance with the Subject matter categorization of one or 
more previously categorized segments that are determined to 
be relevant to the uncategorized segment. In a news browser 
according to the invention, for example, this can be used to 
categorize the news stories of a television news program 
based upon the categorization of text news stories that are 
found to be relevant to the television news stories. 

0014. The invention can be implemented in a system that 
is convenient to use, that presents the body of information in 
a readily accessible way, and that presents the information via 
one or more display devices that are tailored for use with the 
particular type of data that is used to generate the display. For 
example, a system according to the invention can include a 
control device that enables remote, untethered control of a 
primary display device of the system. The remote control 
device can also be implemented so that some or all of the body 
of information can also be displayed on the remote control 
device. The system can include, for example, a television for 
display of audiovisual information and a computer display 
monitor for display of text information. 
0015. Additionally, a control device of a system according 
to the invention can be implemented with a graphical user 
interface that facilitates user interaction with the system. For 
example, such an interface can include a region that provides 
an indication of a user's past progression through, and present 
location within, the body of information. In a news browser 
according to the invention, for example, a program map is 
displayed that facilitates navigation through the news pro 
grams that can be selected for display. 
0016. The invention also enables real-time acquisition and 
review of some or all of the body of information. The inven 
tion enables on-the-fly analysis of data as the data is acquired, 
so that the data can be organized, categorized and related to 
other data. The invention also enables the real-time display of 
Some or all of a body of information while also displaying 
related information in response to the real-time display. For 
example, in a news browser according to the invention, tele 
vision news programs can be acquired and displayed as they 
occur. Related news stories, either from previously acquired 
television news programs or text news sources can be dis 
played as each television news story is displayed in real time. 
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0017. The invention also enables control of the manner in 
which the information is displayed (e.g., the apparent display 
rate of the, display can be controlled, the display can be 
paused, a Summary of a portion of the body of information 
can be displayed). For example, in a news browser according 
to the invention, the user can cause a Summary of one or more 
television news stories to be displayed (rather than the entire 
news story or stories), the user can speed up (or slow down) 
the display of a television news story, and the user can pause 
and resume the display of a television news story such that the 
display resumes at an accelerated rate until the display of the 
news story "catches up' to where the display would have been 
without the pause (a useful feature when the television news 
story is being acquired and displayed in real time). 
0018. In one aspect of the invention, a system enables 
acquisition and review of a body of information that includes 
a multiplicity of segments that each represent a defined set of 
information (frequently, a contiguous related set of informa 
tion) in the body of information. The system includes: i) a 
mechanism for acquiring data representing the body of infor 
mation; ii) a mechanism for storing the data; iii) a first display 
mechanism for generating a display of a first segment of the 
body of information from data that is part of the stored data; 
iv) a mechanism for comparing the data representing a seg 
ment of the body of information to the data representing a 
different segment of the body of information to determine 
whether, according to one or more predetermined criteria, the 
compared segments are related; and V) a second display 
mechanism for generating a display of a portion of, or a 
representation of a second segment of the body of informa 
tion from data that is part of the stored data. (A method 
according to the invention, and a computer readable medium 
encoded with one or more computer programs according to 
the invention, both enable similar capability.) The second 
display mechanism displays a portion or representation of the 
second segment in response to the display by the first display 
mechanism of a first segment to which the second segment is 
related. The second display mechanism can display a portion 
or representation of the second segment Substantially coex 
tensive in time with the display of the related first segment by 
the first display mechanism. The system can further include a 
mechanism for identifying the Subject matter content of a 
segment of the body of information, so that the mechanism 
for comparing can determine the similarity of the Subject 
matter content of a segment to the Subject matter content of a 
different segment (using, for example, relevance feedback) 
and use that result to determine the relatedness of the com 
pared segments. The system can also include a mechanism for 
identifying an instruction from a user to begin displaying at 
least some of the body of information, the first display mecha 
nism beginning display of a segment in response to the user 
instruction. When a portion or representation of a second 
segment is being displayed, the system can enable Such a 
second segment to be selected for display by the first display 
mechanism. Often, the segments displayed by the first display 
mechanism are represented by audiovisual data (and, in par 
ticular, audiovisual data that can be used to generate an audio 
visual display that can vary with time). Such as, for example, 
data produced from television or radio broadcast signals. The 
segments displayed by the second display mechanism can be 
represented by audiovisual data (e.g., a single representative 
Video image, or "keyframe’) or by text data (e.g., text 
excerpts). Such as, for example, data from computer-readable 
data files acquired over a computer network from an infor 
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mation providing site that is part of that network. In particular 
applications for which use of the invention is contemplated, 
the first display mechanism can be an analog display device 
(such as a television) and the second display means can be a 
digital display device (Such as a computer display monitor). 
The system can advantageously be implemented so that the 
various devices are interconnected to a conventional com 
puter bus that enables the devices to communicate with each 
other such that the devices do not require wire communica 
tion over network communication lines to communicate with 
each other (the devices are “untethered). 
0019. In another aspect of the invention, a system for 
reviewing a body of audiovisual information that can vary 
with time (e.g., the content from one or more news broad 
casts) includes: i) a mechanism for displaying the audiovisual 
information; and ii) a mechanism for controlling operation of 
the system, the mechanism for controlling being physically 
separate from the mechanism for displaying and including a 
graphical user interface for enabling specification of control 
instructions. The mechanism for controlling can advanta 
geously be made portable. Further, the system can advanta 
geously include a mechanism for 2-way wireless communi 
cation between the mechanism for displaying and the 
mechanism for controlling. The graphical user interface can 
include one or more of the following: i) a playback control 
region for enabling specification of control instructions that 
control the manner in which the audiovisual information is 
displayed on the means for displaying; ii) a map region for 
providing a description of the subject matter content of the 
audiovisual information and for enabling specification of 
control instructions that enable navigation within the audio 
visual information; iii) a related information region for dis 
playing a portion of, or a representation of a segment that is 
related to a segment being displayed by the mechanism for 
displaying; and iv) a secondary information display region for 
displaying a secondary information segment that is related to 
a segment of the audiovisual information that is being dis 
played by the mechanism for displaying. In particular, the 
playback control region can include one or more of the fol 
lowing: i) an interface that enables selection of one of a 
plurality of Subject matter categories, all of the segments of 
the audiovisual information corresponding to a particular 
Subject matter category being displayed in response to the 
selection of that Subject matter category; ii) an interface that 
enables variation of the apparent display rate at which the 
audiovisual information is displayed; iii) an interface that 
enables specification of the display of a Summary of a seg 
ment of the audiovisual information; iv) an interface that 
enables the display to be paused, then resumed at an acceler 
ated rate that continues until the display of the audiovisual 
information coincides with the display that would have 
appeared had the display not been paused; v) an interface that 
enables termination of the current segment display and begin 
ning of a new segment display; and vi) an interface that 
enables repetition of the current segment display. The map 
region can further identify a segment of the audiovisual infor 
mation that is currently being displayed and/or identify each 
segment of the audiovisual information that has previously 
been displayed. 
0020. In still another aspect of the invention, a system 
enables review of a body of information, the body of infor 
mation including a first portion that is represented by audio 
visual data that can vary with time and a second portion that 
is represented by text data. The system includes a first display 
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device for displaying the first portion of information and a 
second display device for displaying the second portion of 
information. The first display device is particularly adapted 
for generation of a display from time-varying audiovisual 
data, while the second display device is particularly adapted 
for generation of a display from text data. The first display 
device can be, for example, an analog display device Such as 
a television. The second display device can be, for example, a 
digital display device Such as a computer display monitor. 
The two devices can interact with each other so that related 
information can be displayed at the same time on the two 
devices, in the same manner as that described above. 
0021. In another aspect of the invention, a method catego 
rizes according to Subject matter a segment of a body of 
information (that includes a plurality of segments), the seg 
ment not previously having been categorized according to 
Subject matter, based upon the Subject matter category or 
categories associated with one or more previously catego 
rized segments of the body of information. The uncategorized 
segment can have been acquired from a first data source (that 
Supplies, for example, television or radio broadcast signals) 
and the previously categorized segment or segments can have 
been acquired from a second data Source (that Supplies, for 
example, computer-readable data files) that is different than 
the first data source. The method includes the steps of: i) 
determining the degree of similarity between the Subject mat 
ter content of the uncategorized segment and the Subject 
matter content of each of the previously categorized seg 
ments; ii) identifying one or more of the previously catego 
rized segments as relevant to the uncategorized segment 
based upon the determined degrees of similarity of subject 
matter content between the uncategorized segment and the 
previously categorized segments; and iii) selecting one or 
more subject matter categories with which to identify the 
uncategorized segment based upon the Subject matter cat 
egory or categories used to identify the relevant previously 
categorized segment or segments. (A computer readable 
medium encoded with one or more computer programs 
according to the invention enables similar capability.) The 
step of determining the degree of similarity can be accom 
plished using a relevance feedback method. The step of iden 
tifying one or more of the previously categorized segments as 
relevant to the uncategorized segment can include the steps 
of i) identifying a multiplicity of the previously categorized 
segments that are the most similar to the uncategorized seg 
ment; ii) determining the degree of similarity between each of 
the multiplicity of previously categorized segments and each 
other of the plurality of previously categorized segments; iii) 
for each pair of previously categorized segments of the mul 
tiplicity of previously categorized segments having greater 
than a predefined degree of similarity, eliminating one of the 
pair of previously categorized segments from the multiplicity 
of previously categorized segments, wherein the previously 
categorized segment or segments remaining after the step of 
eliminating are similar and distinct previously categorized 
segments; and iv) identifying one or more of the similar and 
distinct previously categorized segments as relevant previ 
ously categorized segments. 
0022. In another aspect of the invention, a method deter 
mines whether a first set of information represented by a set of 
data of a first type (e.g., text data) is relevant to a second set of 
information (that is different than the first set of information) 
represented by a set of data of a second type (e.g., audiovisual 
data). The method includes the steps of: i) deriving a set of 
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data of the second type from the set of data of the first type, the 
derived set of data of the second type also being representa 
tive of the first set of information; ii) determining the degree 
of similarity between the set of data of the second type rep 
resenting the second set of information and the derived set of 
data of the second type representing the first set of informa 
tion; and iii) determining whether the first set of information 
is relevant to the second set of information based upon the 
degree of similarity between the set of data of the second type 
representing the second set of information and the derived set 
of data of the second type representing the first set of infor 
mation. (A computer readable medium encoded with one or 
more computer programs according to the invention enables 
similar capability.) The step of determining the degree of 
similarity can be accomplished using a relevance feedback 
method. Still further in accordance with this aspect of the 
invention, a method can determine which, if any, of a multi 
plicity of sets of information represented by an associated set 
of data of a first type (each of the multiplicity of sets of 
information being different from other of the multiplicity of 
sets of information) are relevant to the second set of informa 
tion represented by the set of data of the second type. This 
method includes the steps of, in addition to those discussed 
above: i) determining the degree of similarity between each 
set of data of the first type representing one of the multiplicity 
of sets of information and the derived set of data of the first 
type representing the second set of information; ii) identify 
ing which, if any, of the sets of data of the first type repre 
senting one of the multiplicity of sets of information have 
greater than a predefined degree of similarity to the derived 
set of data of the first type representing the second set of 
information, the sets of data of the first type so identified 
being termed similar sets of data of the first type; iii) deter 
mining the degree of similarity between each similar set of 
data of the first type and each other similar set of data of the 
first type; iv) for each pair of similar sets of data of the first 
type having greater than a predefined degree of similarity, 
eliminating one of the pair of similar sets of data of the first 
type from the set of similar-sets of data of the first type, 
wherein the set or sets of similar data of the first type remain 
ing after the step of eliminating are similar and distinct sets of 
data of the first type; and v) identifying the set or sets of 
information corresponding to one or more of the similar and 
distinct sets of data of the first type as relevant to the second 
set of information. 

0023. In still another aspect of the invention, a method 
enables the identification of the boundaries of segments in a 
body of information that is represented by a set of text data 
and at least one of a set of audio data or a set of video data, 
each segment representing a contiguous related set of infor 
mation in the body of information. (A computer readable 
medium encoded with one or more computer programs 
according to the invention enables similar capability.) The 
segment boundaries are identified by first performing a coarse 
partitioning method to approximately locate the segment 
boundaries, then performing a fine partitioning method to 
more precisely locate the segment boundaries. In the coarse 
partitioning method, time-stamped markers in the set of text 
data are identified and used to determine approximate seg 
ment boundaries within the body of information. For each 
time of occurrence of an approximate segment boundary in 
the text data, a range of time is specified that includes the time 
of occurrence. Subsets of audio data or subsets of video data 
that occur during the specified ranges of time are extracted 
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from the complete set of audio data or the complete set of 
video data. The fine partitioning method is then performed to 
identify one or more breaks in each of the subsets of audio 
data or each of the subsets of video data. The best break that 
occurs in each Subset of audio data or each Subset of video 
data is selected, and the time of occurrence of the best break 
in each Subset is designated as a boundary of a segment in the 
body of information. The fine partitioning can be performed 
using any appropriate method. For example, when segment 
boundaries are being determined in video data, Scene break 
identification can be used to implement the fine partitioning. 
When segment boundaries are being determined in audio 
data, the fine partitioning can be implemented by, for 
example, pause recognition, Voice recognition, word recog 
nition or music recognition. Once segment boundaries have 
been determined in the audio data or the video data, a syn 
chronization of the audio data and the video data can be used 
to determine the boundaries of the segment in the other of the 
audio data or video data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 FIG. 1 is a block diagram illustrating a system 
according to the invention for acquiring and reviewing a body 
of information. 
0025 FIG. 2A is a diagrammatic representation of a 
graphical user interface according to the invention that can be 
used to enable control of the operation of a system according 
to the invention, display information regarding operation of 
the system of the invention and display information acquired 
by the system of the invention. 
0026 FIG. 2B is a view of an illustrative graphical user 
interface in accordance with the diagrammatic representation 
of FIG. 2A. 
0027 FIG.3 is a flow chart of a method inaccordance with 
the invention for identifying the boundaries of segments in a 
body of information. 
0028 FIG. 4 is a flow chart of a method inaccordance with 
the invention for determining whether a first set of informa 
tion represented by data of a first type is relevant to a second 
set of information represented by data of a second type. 
0029 FIG.5 is a flow chart of a method inaccordance with 
the invention for categorizing according to Subject matter an 
uncategorized segment of a body of information based on the 
categorization of other previously categorized segments of 
the body of information. 

DETAILED DESCRIPTION 

I. Overview 
0030 Generally, the invention enables the acquisition of a 
body of information and review of the content of the body of 
information. In particular, the invention includes various fea 
tures that facilitate and enhance review of the body of infor 
mation. The invention enables the body of information to be 
quickly reviewed to obtain an overview of the content of the 
body of information or some portion of the body information. 
The invention also allows flexibility in the manner in which 
the body of information is reviewed. For example, the inven 
tion enables a user to move quickly from one segment of a 
body of information to another, enabling the user to rapidly 
begin observing particular information of interest. Further, 
the invention enables a user to quickly locate information 
within the body of information that pertains to a particular 
subject in which the user has an interest. The invention also 
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enables a user to, when observing particular information, 
quickly find and review other information that is related to the 
information that the user is observing. Additionally, the 
invention enables the user to control the manner in which the 
information is displayed (e.g., the apparent display rate of the 
display can be controlled, the display can be paused, a Sum 
mary of a portion of the body of information can be dis 
played). The invention also provides the user with an indica 
tion of the user's past progression through, and present 
location within, the body of information, Such indications 
aiding the user in selecting further segments (described 
below) of the body of information for review. 
0031. The body of information can be represented by one 
or more sets of audio data, one or more sets of video data, one 
or more sets of text data or some combination of the three. 
Herein, “audio data” refers to data used to generate an audio 
display, “video data” refers to data used to generate a video 
display Substantially including images other than text images, 
“text data” refers to data used to generate a video (or audio, 
though typically video) display of text images, and “audiovi 
sual data” refers to data that includes audio and/or video data, 
and may include text data. In a particular embodiment, the 
invention enables the acquisition and review of one or more 
sets of information represented by audiovisual data, as well as 
related sets of information represented by text data. 
0032 For example, in a particular application of the inven 
tion, the content of one or more audiovisual news programs is 
acquired from a first set of one or more information sources 
and news stories (or "articles') from text news sources are 
acquired from a second set of one or more information 
sources. The first set of information sources could be, for 
example, CNN Headline News or network (e.g., ABC, NBC, 
CBS) news programs. The second set of information Sources 
could be, for example, on-line news services such as Clari 
netTM or news wire services such as AP or UPI. It is contem 
plated that this application of the invention can be particularly 
useful as a means of enhancing the viewing of conventional 
television news programs. For example, in this application, 
the invention can enable the user to access the news stories of 
audiovisual news programs in a random manner so that the 
user can move quickly from one news program to another, or 
from one news story in a news program to another news story 
in the same or another news program. The invention can also 
enable the user to quickly locate news stories pertaining to a 
particular Subject. Additionally, when the user is observing a 
particular news story in an audiovisual news program, the 
invention can identify and display a related text news story or 
stories. The invention can also enable the user to control the 
display of the audiovisual news programs by, for example, 
speeding up the display, causing a Summary of one or more 
news stories to be displayed, or pausing the display of the 
news stories, thereby enabling the user to quickly ascertain 
the content of one or more news stories or entire news pro 
grams. Additionally, the invention can indicate to the user 
which audiovisual news program is currently being viewed 
(and, further, which news story within the news program is 
being viewed), as well as which news stories and/or news 
programs have previously been viewed. 

II. System Configuration 
0033 FIG. 1 is a block diagram illustrating a system 100 
according to the invention for acquiring and reviewing a body 
of information. A user 109 interacts with a control device101 
to cause information to be displayed on a primary display 
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device 102. The control device 101 includes an appropriate 
user interface (e.g., a graphical user interface, as discussed in 
more detail below) that allows the user 109 to specify control 
instructions for effecting control of the system 100. Commu 
nication between the control device 101 and the primary 
display device 102 is mediated by a system controller 103. 
The system controller 103 causes primary information to be 
acquired from a primary information source 107 via a pri 
mary information data acquisition device 105. Herein, “pri 
mary information' is any information the display of which the 
user can directly control. The system controller 103 also 
causes secondary information (which is typically related to 
the primary information) to be acquired from a secondary 
information source 108 via a secondary information data 
acquisition device 106. Herein, “secondary information' is 
any information other than primary information that is 
acquired by a system according to the invention and that can 
be displayed by the system and/or used by the system to 
manipulate or categorize (as described in more detail below) 
the primary information. A data storage device 104 stores the 
acquired primary and secondary information. The primary 
information is displayed on the primary display device 102. 
The secondary information can be displayed (e.g., by the 
control device 101 or by the primary display device 102 in 
addition to the primary information) or not (i.e., the second 
ary information may be used only for categorizing and/or 
manipulation of the primary information). Illustratively, the 
primary information can be videotape (or other audiovisual 
data representation) of an audiovisual news program or pro 
grams and the secondary information can be the text of news 
stories from text news sources. 

0034. The control device 101, the primary display device 
102, the system controller 103 and the data storage device 104 
can be embodied in one or more devices that can be intercon 
nected to a conventional computer bus that enables the 
devices to communicate with each other. In particular, the 
devices 101,102,103 and 104 can be integrated into a system 
in which the devices do not require wire communication over 
network communication lines to communicate with each 
other (one or more of the devices 101, 102, 103 and 104 is 
“untethered with respect to one or more of the other devices 
101, 102, 103 and 104). Thus, once the primary and second 
ary information have been acquired by the system 100, the 
primary and secondary information can be accessed and dis 
played at a relatively fast speed, thus providing quick 
response to control instructions from the user and enabling 
generation of displays with acceptable fidelity. In contrast, a 
networked system in which the devices must communicate 
with each other over a network via wire communication 
lines—in particular, a system in which the control device and 
display device or devices must communicate over Such wire 
communication lines with the data storage device on which 
the information is stored—may not produce acceptable per 
formance. In the networked system, the operation of the sys 
tem is limited by the communications bandwidth and latency 
of the network communications medium. For example, the 
bandwidth of the network communications medium may not 
be adequate to enable transfer of data from the data storage 
device 104 to the primary display device 102 quickly enough 
to enable a display with acceptable fidelity to be generated by 
the primary display device 102. Or, the response to a control 
instruction from the control device 101 may be undesirably 
slow because of inadequate speed of the network communi 
cations medium. 
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0035. The primary information data acquisition device 
105 and secondary information data acquisition device 106 
can be implemented by any appropriate such devices. Where 
the primary information source 107 is comprised of television 
news broadcasts, for example, the primary information data 
acquisition device 105 can be a conventional television tuner 
and video capture device that acquires the data representing 
the primary information via conventional cable connections, 
satellite dish or television antenna. Where the secondary 
information is comprised of online text Sources (i.e., text 
Sources available over a computer network Such as the Inter 
net), for example, the secondary information data acquisition 
device 106 can be a conventional modem or other communi 
cations adapter, as known by those skilled in the art of data 
communications, that enables acquisition of data represent 
ing the secondary information via one or more conventional 
communication lines, such as telephone lines, ISDN lines or 
Ethernet connections. (It is also possible that the primary 
information can be acquired from online sources, such as via 
the Internet or other computer network.) 
0036. The primary information data acquisition device 
105 and the secondary information data acquisition device 
106 can communicate with the system controller 103 in any 
appropriate manner. As described below, the system control 
ler 103 can be implemented as part of a digital computer. 
Where this is the case, the communication between the sys 
tem controller 103 and the devices 105 and 106 is preferably 
implemented to enable computer control of the devices 105 
and 106. When the device 105 or 106 is used to acquire 
information over a computer network, the device 105 or 106 
will be a device, such as a computer modem, for which Such 
communication to the system controller 103 can be imple 
mented using well-known methods and apparatus. For other 
types of devices, such communication must be implemented 
in another manner. For example, when the device 105 is a 
television tuner, communication between the system control 
ler 103 and the device 105 can be implemented using a 
VISCA (Video System Control Architecture) connection. 
0037. As will be apparent from the description below, the 
processing of the data representing the primary and second 
ary information generally requires that the data be in digital 
form. Text data acquired from online text sources, for 
example, is acquired in digital form and so can be used 
directly in Such processing. Analog television signals, how 
ever, must be digitized before being used in digital process 
ing. This can be accomplished using conventional A/D con 
version methods and apparatus. Further, it is desirable to 
compress the data to increase the amount of data (i.e., primary 
and secondary information) that can be stored on the data 
storage device 104. For example, the television data can be 
compressed according to the MPEG, JPEG or MJPEG video 
compression standards, as known by those skilled in the art of 
audio and video data compression. The text data can also be 
compressed, using conventional text file compression pro 
grams, such as PKZIP, though, typically, such compression 
provides a relatively small benefit because the amount of text 
data is Small compared to the amount of audio and video data, 
and the amount of data required to represent the categoriza 
tion information (described below). Finally, it may be desir 
able or necessary to transform digital data into an analog 
waveform again (e.g., convert digital video data into analog 
video data for display by a television). This can be accom 
plished using conventional D/A conversion methods and 
apparatus. 
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0038. In the embodiment of the invention shown in FIG. 1, 
the system 100 according to the invention makes use of two 
devices for display and control: a primary display device 102 
for displaying the primary information and a control device 
101 for controlling the operation of the primary display 
device 102. Preferably, the control device 101 is physically 
separate from the primary display device 102 and portable so 
that the user has flexibility in selecting a position relative to 
the primary display device 102 during use of the system 100. 
For example, such an embodiment could allow a user to use 
the invention while sitting in a chair or on a couch, reclining 
in bed, or sitting at a table or desk. Additionally, when the 
secondary information is textual (e.g., the text of news sto 
ries) and the control device 101 is used to display such sec 
ondary information, the portability of the control device 101 
attendant such an embodiment increases the likelihood that 
the text is displayed on a device that can be held in close 
proximity to the user, thereby improving the ability of the user 
to view the text. Further, as discussed in greater detail below, 
the control device 101 preferably has sophisticated user inter 
face capabilities. 
0039. As previously mentioned, a system according to the 
invention (including the system 100) can be implemented so 
that the primary display device 102 displays the primary 
information while a separate device (e.g., the control device 
101) displays the secondary information. Further, as can be 
appreciated from the description herein, the invention can 
advantageously be used in situations in which the primary 
information is audiovisual information (and, in particular, 
audiovisual information that can vary with time, such as the 
content of a television program) and the secondary informa 
tion is text information (some or all of which is, typically, 
likely to be related to the audiovisual information). In such an 
implementation of the invention, the use of two different 
devices for display allows the optimization of the display 
devices for the particular type of information to be displayed. 
(A system according to the invention can, in general, have any 
number of displays, as necessary or advantageous.) Thus, 
where the primary information is audiovisual information, 
the primary display device 102 is preferably a device that 
enables high quality audio and video images (in particular, 
time-varying audio and video images) to be produced. Such as 
a television. However, while a television is good for display 
ing audiovisual information, the television doesn’t do as good 
a job with the display of text, particularly at typical viewing 
distances. A computer display monitor, on the other hand, 
does a good job of displaying text. Thus, a computer display 
monitor can be used to display the secondary information. 
(Herein, a "computer display monitor can display not only 
Video, but also audio.) In particular, a portable computer (e.g., 
a notebook or Subnotebook computer) can advantageously be 
used to implement such display. Moreover, the portable com 
puter can also be used to implement the control device 101, 
thus allowing the display of the secondary information to be 
integrated with the user interface used to specify instructions 
for controlling operation of the system 100. Where a portable 
computer is used to implement the control device 101, com 
munication between the control device 101 and the rest of the 
system 100 is advantageously accomplished using a wireless 
local area network (LAN), infrared link, or other wireless 
communications system, so that the user will have more free 
dom of movement when using the control device 101. 
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0040. The system controller 103 can be implemented by 
any conventional processing device or devices that can 
accomplish the functions of a system controller as described 
herein. For example, the system controller 103 can be imple 
mented by a conventional microprocessor chip, as well as 
peripheral and other computer chips that can be configured to 
perform the functions of the system controller 103. The data 
storage device 104 can be implemented by any conventional 
storage devices. The data storage device 104 can be imple 
mented, for example, by a conventional computer hard disk 
(to enable storage of digital data, including analog data—e.g., 
television or radio signals—that has been digitized), a con 
ventional videotape (to enable storage of for example, analog 
data corresponding to acquired television signals) or a con 
ventional audiotape (to enable storage of for example, analog 
data corresponding to acquired radio signals). In particular, 
the system controller 103 and data storage device 104 can be 
implemented, for example, in a conventional digital com 
puter. The devices with which the system controller 103 and 
data storage device 104 are implemented should have the 
capability to compress and decompress the audio, video and 
text data quickly enough to enable real-time display of that 
data. The system controller 103 can communicate with the 
control device 101 and the primary display device 102 in any 
appropriate manner, including wire and wireless communi 
cations. 

0041. In a particular embodiment of the invention, the 
control device 101 can be embodied by a portable computer 
(e.g., a ThinkpadTM computer, made by IBM Corp. of 
Armonk, N.Y.). The portable computer and associated dis 
play Screen facilitate the presentation of a graphical user 
interface, as will be apparent from the description below. 
Preferably, the portable computer has a color display screen. 
A color display screen further facilitates implementation of a 
graphical user interface by enabling color differentiation to be 
used to enhance the features provided in the graphical user 
interface. The ThinkpadTM can be configured (as known by 
those skilled in such art) to act as an X/windows terminal 
(client) that communicates with an X/windows host (server), 
using standard X/windows protocols (as also known by those 
skilled in Such art), to enable generation and display of the 
graphical user interface. In this particular embodiment of the 
invention, the primary display device 102, as well as the 
system controller (X/windows host) 103, can be embodied, 
for example, by an Indigo2 WorkStation computer made by 
Silicon Graphics Incorporated (SGI) of Mountain View, 
Calif. The portable computer can communicate with the SGI 
Indigo2 computer via a wireless Ethernet link. 
0042. Alternatively, both of the primary display device 
102 and control device 101 could be implemented in a digital 
computer with the system controller 103 and data storage 
device 104 (although Such an implementation may not have 
some of the advantages of the embodiments of the invention 
described above). For example, the above-mentioned SGI 
Indigo2 computer or an IBM-compatible desktop computer 
could be used to implement a system of the invention in this 
manner. In particular, implementation of a system according 
to the invention in this manner could advantageously be 
accomplished on a portable computer Such as a notebook 
computer. 
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III. User Interface 

0043 A. Graphical User Interface 
0044) 1. Overview 
0045 FIG. 2A is a diagrammatic representation of a 
graphical user interface (GUI) 200 according to the invention 
that can be used to enable control of the operation of a system 
according to the invention, display information regarding 
operation of the system of the invention and display informa 
tion acquired by the system of the invention. Generally, a GUI 
according to the invention can be displayed using any Suitable 
display device. Further, when a GUI according to the inven 
tion is displayed on a display monitor of a digital computer, 
the GUI can be implemented by appropriately tailoring con 
ventional computer display Software, as known to those 
skilled in the artin view of the discussion below. For example, 
the GUI 200 can be displayed on the screen of a portable 
computer. 
0046. The GUI 200 includes four regions: primary infor 
mation playback control region 201, primary information 
map region202, related primary information region203, and 
related secondary information region 204. It is to be under 
stood that the regions 201, 202, 203 and 204 could be 
arranged in a different manner, have different shapes and/or 
occupy a greater or lesser portion of the GUI 200 than shown 
in FIG. 2A. Additionally, it is to be understood that a GUI 
according to the invention need not include all or any of the 
regions 201, 202,203 or 204; it is only necessary that the GUI 
include features that allow the system according to the inven 
tion to be controlled. Thus, for example, a GUI according to 
the invention could function adequately without a related 
primary information region 203. The GUI also need not, for 
example, include a primary information map region 202 or a 
primary information playback control region 201 having 
exactly the characteristics described below; other interfaces 
enabling similar functionality could also be used. The GUI 
could also be implemented so that user interaction with stan 
dard GUI mechanisms such as menus and dialog boxes is 
necessary to cause display of system controls, system opera 
tion information, and/or acquired information. For example, a 
GUI according to the invention could be implemented such 
that a display of the related secondary information region 204 
is produced only upon appropriate interaction with one or 
more menus and/or dialog boxes. 
0047 FIG. 2B is a view of an illustrative GUI 210 in 
accordance with the diagrammatic representation of FIG. 2A. 
The GUI 210 is particularly tailored for use with an embodi 
ment of the invention in which the primary information 
includes videotape of one or more news programs and the 
secondary information includes the text of news stories from 
text news sources. Below, the regions 201, 202, 203 and 204 
of the generic GUI 200 are described generally, while the 
corresponding regions 211,212, 213 and 214 of the particular 
GUI 210 are described in detail. 
0048 2. Control of Primary Information Display 
0049. The primary information playback control region 
201 of the GUI 200 is used to control the manner in which the 
primary information is displayed on the primary display 
device 102. The region 201 can be used, for example, to 
provide a mechanism to enable the user to begin, stop or pause 
display of the primary information, as well as rewind or fast 
forward the display. The region 201 can also be used, for 
example, to control the particular primary information that is 
displayed, as well as the apparent display rate at which the 
primary information is displayed. 
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0050. As seen in FIG. 2B, the primary information play 
back control region 211 of the GUI 210 includes topic “but 
tons' 215, control “buttons' 216 and a speed control 217. It is 
to be understood that the functionality of the topic buttons 
215, control buttons 216 and speed control 217, described 
below, could be accomplished in a manner other than that 
shown in FIG. 2B and described below. 

0051. The topic buttons 215 enable the user to select a 
Subject matter category so that, for example, all news stories 
in the recorded news programs that pertain to the selected 
Subject matter category are displayed one after the other by 
the primary display device 102. Alternatively, selection of a 
topic button 215 could cause a list of news stories pertaining 
to that subject matter category to appear, from which list the 
user could select one or more news stories for viewing. (The 
categorization of the primary information by Subject matter 
category is discussed in more detail below.) The GUI 210 
includes six topic buttons 215 to enable selection of news 
stories related to international news (“World'), national news 
(“National'), regional news (“Local'), business news (“Busi 
ness'), sports news ("Sports'), and human interest news 
(“Living); however, a GUI according to the invention can 
include any number of topic buttons and each button can 
correspond to any desired subject matter category designa 
tion. 
0052. The control buttons 216 enable the user to control 
which news story is displayed, as well as the manner in which 
a news story is displayed. Moving from left to right in FIG. 
2B, the control buttons 216 respectively cause the display to 
activate a dialog box that enables the user to perform a key 
word search of the text of news stories acquired by the system 
of the invention, return to the beginning of the currently 
displayed story to begin displaying the story again, stop the 
display, start the display, and skip ahead to the next story in a 
predetermined sequence of stories. A GUI according to the 
invention can include other control buttons that enable per 
formance of other functions instead of, or in addition to, the 
functions enabled by the control buttons 216, such as fast 
forwarding the display, rewinding the display, pausing the 
display (a particular method according to the invention is 
described below), and displaying a Summarized version of the 
primary information (a particular method according to the 
invention is described in more detail below). 
0053. The speed control 217 can be used to increase or 
decrease the apparent display rate with which the primary 
information is displayed. The speed control display 217 
shows a number that represents the amount by which a normal 
display rate is multiplied to produce the current apparent 
display rate, and includes a graphical slider bar that can be 
used to adjust the apparent display rate. The manner in which 
the apparent display rate can be changed is described in more 
detail below. 
0054 3. Map of Primary Information Display 
0055. The primary information map region202 of the GUI 
200 provides the user with a description of the content of the 
primary information that is available for display, as well as 
information that facilitates navigation through the primary 
information, and can also be used to allow the user to select 
particular primary information for display. The description of 
the primary information can include, for example, an illus 
tration or other description of the subdivision of the primary 
information into Smaller portions (e.g., segments) of infor 
mation. Such illustration or description can convey the num 
ber of portions, the length (i.e., time duration) of each portion 
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and the subject matter of each portion. The region 202 can 
also be used to show the user the location within the primary 
information of the portion of the primary information that is 
currently being viewed, as well as which (if any) portions of 
the primary information have previously been viewed. Addi 
tionally, the region 202 can be used to enable the user to move 
freely among portions of the primary information by, for 
example, using a conventional mouse to point and click on a 
portion of the primary information that is illustrated in the 
region 202. 
0056. As seen in FIG. 2B, the primary information map 
region 212 of the GUI 210 includes several subdivided rows, 
each row representing a particular news program (e.g., CNN 
Headline News, NBC Nightly News, etc.). Each row is a map 
that illustrates to some level of detail the content of the cor 
responding news program. Each of the Subdivisions of a row 
represent breaks during the news program, Such as breaks 
between news stories. The region between each subdivision 
represents a news story (a region could also represent, for 
example, an advertisement). The duration of each news story 
is depicted graphically by the length of the region correspond 
ing to that news story. Each region in a row can be displayed 
in a particular color, each color representing a particular 
predetermined Subject matter category (i.e., topic), so that the 
color of each region denotes the Subject matter category of the 
news story corresponding to that region. 
0057 The map region 212 can be further enhanced in any 
of a variety of ways. For example, the news program (row) 
that is currently being viewed can be marked, such as by, for 
example, shading the row of the currently viewed news pro 
gram a particular color or causing a particular type of symbol 
to appear adjacent to the row of the currently viewed news 
program. Additionally, news stories that have already been 
viewed can be marked in an appropriate manner. Such as by, 
for example, causing the regions of the viewed news stories to 
be cross-hatched or to be shaded a particular color. The cur 
rent viewing location can also be shown: in FIG. 2B, this is 
shown by a vertical line. 
0058 4. Related Primary Information 
0059. The related primary information region 203 of the 
GUI 200 displays “thumbnails” which identify segments of 
the primary information that are related to the primary infor 
mation that is currently being displayed. Though the region 
203 includes four thumbnails 203a, 203b, 203c, 203d, gen 
erally, the region 203 can be used to display any number of 
thumbnails. Further, the thumbnails can take any form, such 
as a display of a portion of the segment or a display of a 
representation of the segment. For example, the thumbnails 
203a, 203b, 203c. 203d can be single video images that 
represent the video data of the segment being identified 
(“keyframes'). (As seen in FIG.2B, the related primary infor 
mation region 213 of the GUI 210 includes three single video 
images that each represent a news story from a news pro 
gram.) Alternatively, the thumbnails 203a, 203b, 203c. 203d 
could be a text summary or other text identifier of the segment 
being identified. Or, the thumbnails 203a, 203b, 203c, 203d 
could be pictorial representations that identify the corre 
sponding segment. Other possibilities exist, as known to 
those skilled in the art. 
0060. To enable display of thumbnails, primary informa 
tion segments that are related to the primary information 
segment that is being displayed must be determined. A thresh 
old of relatedness (the expression of the threshold depending 
upon the method used to determine relatedness) is preferably 
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specified so that only segments that are sufficiently related to 
the displayed segment are displayed in the related primary 
information region 203, even if that means that less than the 
allotted number of segments (including no segments) are 
displayed. If appropriate, redundant segments can be elimi 
nated from the primary information segments to be displayed 
in the related primary information region 203, using tech 
niques similar to those described below for eliminating 
redundant segments from a set of segments identified as simi 
lar to a designated segment (e.g., eliminating redundant sec 
ondary information segments that are similar to a displayed 
primary information segment). 
0061 Identification of the relatedness of primary informa 
tion segments can be accomplished by determining the degree 
of similarity between the primary information segment being 
displayed and each other primary information segment. The 
degree of similarity can be determined using any appropriate 
method. Such as, for example, relevance feedback. The use of 
relevance feedback to determine the similarity between two 
segments is discussed in more detail below with respect to the 
determination of the relatedness of primary and secondary 
information segments (see, in particular, section IV.B.2. 
below). The use of relevance feedback necessitates that sets of 
text data that represent the primary information segments be 
created (by, for example, using a conventional speech recog 
nition method to create a transcript of the spoken portion of 
the audio data set) if such sets of text data do not already exist 
(e.g., a closed-caption transcript). 
0062. When the thumbnails 203a, 203b, 203c, 203d are 
keyframes, each keyframe should be representative of the 
video content of the segment being identified. Each keyframe 
can be, for example, a video frame selected from the video 
data representing the segment. The keyframe can be selected 
from the video data in any appropriate manner. 
0063 For example, the keyframe can be a video frame that 
occurs at a specified location within the video data of the 
segment. In a particular embodiment of the invention in 
which the primary information comprises television news 
stories, a video frame that occurs one tenth of the way through 
the video data representing the news story is selected. One 
tenth was chosen because it was determined empirically that 
video frames of particular relevance to the content of a tele 
vision news story tend to occur at about that point in the 
television news story. 
0064. Alternatively, the keyframe can be selected based 
upon an analysis of the content of the video data. One method 
of accomplishing this is described in detail in the commonly 
owned, co-pending U.S. patent application entitled “A 
Method of Compressing a Plurality of Video Images for Effi 
ciently Storing, Displaying and Searching the Plurality of 
Video Images.” by Subutai Ahmad, Ser. No. 08/528,891, filed 
on Sep. 15, 1995, the disclosure of which is incorporated by 
reference herein. In that method, the content of each video 
frame is represented by a vector. The vector can comprise, for 
example, the discrete cosine transform (DCT) coefficients for 
the video frame, as known to those skilled in the art of video 
image analysis. (The DCT coefficients indicate, for example, 
how much objects in a video frame have moved since the 
previous video frame.) From the vectors for all of the video 
frames of the video data of the segment an average vector is 
determined. The keyframe is selected as the video frame that 
is represented by a vector that is closest to the average vector 
for the video data. This method of selecting a keyframe can be 
advantageous as compared to the arbitrary selection of a 
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video frame that occurs at a specified location within the 
video data, wince it is likely to result in the selection of a 
video frame that is more representative of the video content of 
the segment. 
0065 Rather than selecting a single video frame from the 
video data to be the keyframe, multiple keyframes can be 
identified from the video data and the keyframes “tiled, i.e., 
presented together adjacent to each other. Or, the video data 
can be analyzed and a composite video frame synthesized 
from the video data. Any technique for synthesizing a video 
frame or frames can be used. 
0066. The keyframe may also be a video frame or frames 
that are not selected from the video data. For example, a 
representative video image (e.g., one or more video frames) 
can be selected from a library of video images. For instance, 
a news story about baseball could be represented by a key 
frame showing a batter Swinging at a pitch. Such selection can 
be done manually, i.e., at Some point, a person reviews or is 
made aware of the content of the segment and, based upon 
that knowledge, associates a video image from the library 
with the segment. Alternatively, such selection can be accom 
plished automatically (meaning, here, without human inter 
vention, except to establish the criteria for the selection pro 
cess) by analyzing the audiovisual data of the segment (e.g., 
with an appropriately programmed digital computer) to 
ascertain the content of the segment and, based upon that 
analysis, associating a video image from the library with the 
segment. The content of the segment could be determined, for 
example, using a categorization method as described in more 
detail below. The segment to be categorized could either be 
compared to previously categorized segments that can be 
displayed by the system of the invention, or to a library of 
“control segments', each of which contain words germane to 
a particular Subject. 
0067. The GUI 200 can be implemented, using conven 
tional interface methods, so that a user of a system of the 
invention can select (e.g., by pointing and clicking with a 
mouse) one of the thumbnails 203a, 203b, 203c, 203d to 
cause the corresponding primary information segment to be 
displayed. (The map in the primary information map region 
202 is adjusted accordingly.) 
0068 5. Related Secondary Information 
0069. The related secondary information region 204 of the 
GUI 200 provides the user information from a secondary 
information source or sources, the secondary information 
being related to the primary information currently being dis 
played. Though the region 204 includes two secondary infor 
mation displays 204a, 204b, generally, the region 204 can 
include any number of secondary information displays. Fur 
ther, as with the thumbnails 203a, 203b, 203c., 203d of the 
related primary information region 203, the secondary infor 
mation displays 204a, 204b can take any form. For example, 
the secondary information displays 204a, 204b could be 
single video images, moving video images or sets of text. (AS 
shown in FIG. 2B, the related secondary information region 
214 of the GUI 210 includes three sets of text that each are a 
story from a text news source.) Other possibilities exist for the 
secondary information displays 204a, 204b, as known to 
those skilled in the art. As the segment of primary information 
being displayed changes, the secondary information displays 
204a, 204b typically change as well. As indicated above, 
segments of secondary information that are related to the 
primary information that is being displayed can be identified 
in a manner discussed in more detail below. The system 
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according to the invention can also be implemented so that the 
user can cause various parts of the secondary information 
displays 204a, 204b to be displayed, e.g., the user can be 
enabled to scroll up and down through a set of text or move 
back and forth through a video clip, using conventional GUI 
tools such as mouse pointing and clicking. 
(0070 B. Other User Interface Techniques 
0071 User interface techniques other than GUI can be 
used with the invention. For example, rather than using GUI 
“buttons” (as illustrated in the primary information playback 
control region 211 of the GUI 210 of FIG. 2B), the manner in 
which the primary information is displayed could be con 
trolled using a rotating knob device. Rotation of the knob in 
one direction could cause the display of the primary informa 
tion to move forward (play); rotation of the knob in the other 
direction could cause the display of the primary information 
to move backward (rewind). Further, the knob could be con 
structed so that as the knob is rotated the user feels detents at 
certain points in the rotation. Each detent could correspond to 
a particular apparent display rate of the display. For example, 
when the knob is positioned in a home position, the display is 
stopped. When the knob is rotated clockwise, the display 
moves forward, the first detent in the clockwise direction 
causing the display to occur at a normal display rate, the 
second detent specifying a target apparent display rate of for 
example, 1.5 times the normal display rate, the third detent 
specifying a target apparent display rate of for example, 2.0 
times the normal display rate, and so on. Similarly, when the 
knob is rotated counterclockwise, the display moves back 
ward (i.e., in a chronological direction opposite that in which 
the display normally progresses). The first detent corresponds 
to normal display rate, the second detent specifies a target 
display rate of, for example, 1.5 times the normal display rate, 
and so on. The maximum rotation of the knob in either direc 
tion could be limited, the maximum rotation corresponding to 
a maximum target apparent display rate. The knob could be 
positioned at any position in between, thus allowing the target 
apparent display rate to be varied continuously between the 
maximum forward and backward display rates. The knob 
could also include a centrally located pushbutton to, for 
example, enable skipping from the display of one segment of 
the primary information to a next segment of the primary 
information. The knob could be constructed so that the posi 
tion of the knob (or activation of the pushbutton) is transmit 
ted to the remainder of the system using wireless communi 
cations, thus providing the user with relatively large freedom 
of movement during use of the system. 

IV. Processing of Obtained Information 
0072 A. Information Acquisition 
0073 1. In General 
(0074 Returning to FIG. 1, the system controller 103 
causes data to be acquired from the primary information 
source 107 and the secondary information source 108, as 
described above. The data is acquired using methods and 
apparatus that are appropriate to the type of data being 
acquired. For example, the system controller 103 can acquire 
data representing television broadcasts using conventional 
equipment for receiving (e.g., a television set and antenna) 
and recording (e.g., a conventional videocassette recorder) 
television signals. Or, the system controller 103 can acquire 
data representing radio broadcasts using conventional equip 
ment for receiving (e.g., a radio and antenna) and recording 
(e.g., a conventional audiotape recorder) radio signals. Or, the 
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system controller 103 can acquire computer-readable data 
files (that can include text data, audio data, video data or some 
combination of two or more of those types of data), using 
conventional communications hardware and techniques, over 
a computer network (e.g., a public network Such as the Inter 
net or a proprietary network such as America OnlineTM, Com 
puServeTM or ProdigyTM) from an information providing site 
that is part of that network. In one particular embodiment of 
the invention, the system controller 103 acquires primary 
information including the television signals representing the 
content of designated television news broadcasts, and sec 
ondary information including computer-readable data files 
that represent the content of designated news stories from text 
WS SOUCS. 

0075. The data can be acquired according to a pre-estab 
lished schedule (that can be stored, for example, by the data 
storage device 104). Data can be acquired at any desired 
frequency and the scheduled acquisition times specified in 
any desired manner (e.g., hourly, daily at a specified time, 
weekly on a specified day at a specified time, or after the 
occurrence of a specified event). The schedule can be used, 
for example, to program a videocassette recorder to record 
particular television programs at particular times. Likewise, 
the schedule can be used, for example, to appropriately pro 
gram a computer to retrieve desired data files from particular 
network sites (e.g., by specifying an appropriate network 
address, such as a URL) of a computer network at specified 
times. In the latter case, if the device with which the system 
controller 103 is implemented is not operating (e.g., the com 
puter is not turned on) at a time when a scheduled acquisition 
of data is to take place, the system controller 103 can be 
implemented so that all such data is immediately retrieved 
upon beginning operation of the device (e.g., turning the 
computer on). Further, connection over the network to the site 
or sites from which data is to be obtained can be accomplished 
by, for example, inserting a communications daemon into a 
startup file that is executed at the beginning of operation of the 
operating system of a computer used to implement the system 
controller 103. For example, if the computer uses a Windows 
operating system, the daemon can initiate a WinSock TCP/IP 
connection to enable connection to be made to the network 
site. 

0076. The acquired data must be stored. As indicated 
above, analog data (such as television or radio signals) can be 
stored on an appropriate medium, Such as videotape or audio 
tape. Additionally, some or all of the data acquired by a 
system according to the invention is, if not already in that 
form, converted to digital data. The digital data can be stored 
on a conventional hard disk having adequate capacity, as 
described above. To minimize the amount of data storage 
capacity required, the digital data can be compressed using 
conventional techniques and equipment. Illustratively, a half 
hour television news program requires approximately 250 
MB of hard disk storage capacity when the video is recorded 
using Adobe Premiere with Radius Studio compression at 15 
fps and “high quality capture at 240x180 resolution, and, the 
audio is recorded at approximately 22 kHz. 
0077. Appropriate rules can be established to handle situ 
ations in which the data storage device 104 (whether single or 
multiple devices) has insufficient data storage capacity to 
store new data. For example, the oldest data can be deleted, as 
necessary, to make room for new data. For example, in the 
particular embodiment of the invention in which the primary 
information is the content of designated television news pro 
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grams and the secondary information is the content of desig 
nated text news stories, as new television news programs are 
recorded, the oldest stored programs can be deleted as nec 
essary to make space to store the new programs, and text 
stories that are older than a specified length of time (e.g., 
several days) are automatically deleted. 
(0078. The GUI 200 (FIG. 2A) can also include a mecha 
nism for enabling the user to specify the particular informa 
tion desired, i.e., specify particular information providers 
(e.g., news networks, such as CNN, NBC, ABC or CBS, or 
information services, such as ClarinetTM) and data acquisition 
schedules for both the primary information source 107 and 
the secondary information source 108. This could be imple 
mented, for example, using a set of nested menus, as known 
by those skilled in the art. 
(0079 2. Recording/Playback Mediation 
0080 A system according to the invention may be 
instructed to acquire new information at the same time that 
the system is instructed to display other information. How 
ever, limitations of the devices or configuration of the system 
of the invention can impede or prevent such simultaneous 
acquisition and display. For example, the operating speed of 
a hard disk used to store the data describing the acquired 
information can limit the capacity of the system for Such 
simultaneous operation: for typical amounts of audiovisual 
data, current conventional hard disks may not operate at a 
speed that is adequate to enable the simultaneous storing of 
data to, and accessing of stored data from, the hard disk. 
0081. Thus, in one embodiment of the invention, when 
data acquisition is scheduled to begin at a time when the 
system of the invention is being used for information display, 
a conventional graphical user interface mechanism (e.g., a 
dialog box) is used to alert the user of the system to the 
conflict and offer a choice between continuing with the dis 
play (thus delaying or eliminating the data acquisition) or 
ending the display and allowing the data acquisition to occur. 
0082 In another embodiment of the invention, the user can 
be alerted of an impending data acquisition at Some predeter 
mined time before the data acquisition is scheduled to begin. 
Similar to the choice described above, the user can be pre 
sented with a choice to continue with the display at that time 
or allow the data acquisition to occur. The system of the 
invention can default to one or the other modes of operation 
(i.e., data acquisition or display) if the user does not make a 
selection. 
I0083. Or, the hard disk operating speed limitation 
described above can be alleviated or overcome by using mul 
tiple hard disks So that if data acquisition begins at a time 
when data is being accessed for use in generating a display, 
the newly acquired data is stored to a hard disk that does not 
contain any previously stored data (or that, based upon evalu 
ation of one or more predetermined rules, does not contain 
data that is expected to be accessed during the time that the 
new data is being acquired), thus ensuring that data access and 
data storage will not occur simultaneously for a single hard 
disk. Alternatively, the hard disk operating speed limitation 
can be addressed by using only some portion of the available 
data to generate the information display, thus freeing more 
time for use in storing data to the hard disk. However, this 
latter approach may decrease the fidelity of the display unac 
ceptably. 
I0084. In a similar approach to the two hard disk approach 
described above, the data being acquired can be stored on a 
data storage device of one type, while the data to be used for 
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generating a display is accessed from a data storage device of 
another type. For example, incoming television signals could 
be stored on a videocassette tape by a VCR, while digital data 
from previous television transmissions is retrieved from a 
hard disk for use in generating a television display of the 
previously acquired data. The data recorded by the VCR 
could be digitized at a later time and stored on the hard disk 
for Subsequent use (which use may also occur at a time at 
which incoming television signals are being acquired by the 
VCR). 
I0085 B. Information Structuring 
I0086 Typically, the data representing the primary and sec 
ondary information are not provided from the primary and 
secondary information sources in a form that enables the 
various aspects of the invention described herein to be real 
ized. Thus, it is necessary or desirable to “structure' the data 
(i.e., to organize and categorize the data, and relate particular 
data to other data) in useful ways. Below are described several 
aspects of Such data structuring that can be implemented as 
part of the invention. 
I0087. 1. Partitioning 
0088. The primary and secondary information can be, and 
typically are, divided (“partitioned') into smaller related sets 
of information. Of particular utility for the invention is the 
identification within the primary and secondary information 
of contiguous related sets of information that typically con 
cern a single theme or subject and that can be delineated in 
Some manner from adjacent information. Herein, each Such 
contiguous related set of information can be referred to as a 
“segment of the primary or secondary information. (Note 
that, in the description below—see section IV.C.1.—of skim 
ming an audiovisual display, “segment' is used in a different 
way; there, “segment represents a contiguous portion of a set 
of audio data that occurs during a specified duration of time.) 
Segments within the primary information are “primary infor 
mation segments' while segments within the secondary infor 
mation are “secondary information segments. For example, 
if the primary information includes the content of several 
news programs, the primary information can be divided into 
particular news programs and each news program can further 
be broken down into particular news stories within the news 
program, each news story being denoted as a segment. Simi 
larly, if the secondary information includes content from sev 
eral text Sources, the secondary information can be divided 
into particular text sources and each text source can be further 
divided into separate text stories, each text story being 
denoted as a segment. Note that a “segment may sometimes, 
strictly speaking, not be contiguous in time (though it is 
contiguous in content). For example, a news story that is 
interrupted by a commercial break, then continues after the 
commercial break, may be defined as a single segment, par 
ticularly if the body of information is modified so that com 
mercial breaks—and other extraneous portions of the body of 
information—are eliminated (an approach that, generally, is 
preferred, though Such portions could also be treated as seg 
ments). 
0089 Partitioning the primary and secondary information 
into segments is useful for a variety of reasons. For example, 
each segment of the primary information can be identified 
within the data storage device which stores the data repre 
senting the primary information, in a manner known by those 
skilled in the art (e.g., by maintaining a table of segment 
identifiers and associated locations of the beginning of the 
identified segment), thus enabling the primary information 
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segments to be accessed randomly so that the user can change 
the displayed segment freely among the primary information 
segments. Such identification of primary information seg 
ments also enables the creation of the map region 202 of the 
GUI 200 (FIG. 2). Further, each segment of the primary 
information can be correlated, as described in more detail 
below, with segments of the secondary information, thereby 
enabling one or more secondary information segments that 
are Sufficiently related to a primary information segment to be 
displayed at the same time that the primary information seg 
ment is displayed. As also described in more detail below, the 
correlation of primary information segments with secondary 
information segments can also be used to categorize the pri 
mary information segments according to Subject matter, thus 
enabling the user to sort or to cause display of segments of the 
primary information that pertain to a particular subject matter 
category (see the discussion of the topic buttons 215 in the 
playback control region 211 of the GUI 210 shown in FIG. 
2A). 
0090 Generally, partitioning of a set of data requires some 
analysis of the data to identify “breaks” within the data, i.e., 
differences between adjacent data that are of Sufficient mag 
nitude to indicate a significant change in the content of the 
information represented by the data. A break may signify a 
demarcation of one segment from another, but need not nec 
essarily do so: a break may also signify, for example, a change 
in the video image within a segment or a change of speakers 
within a segment. Methods for enabling identification of 
breaks that constitute segment demarcation are discussed in 
more detail below. 
0091 Partitioning of text data is often straightforward. For 
example, bodies of information that are collections of seg 
ments (e.g., stories) from text sources that are represented as 
computer-readable data typically include markers that iden 
tify the breaks between segments. Similarly, text transcripts 
of bodies of information represented as a set of audiovisual 
information also frequently include markers that identify 
breaks between segments of the information. For example, 
closed caption text data that can accompany the audio and 
Video data of a set of audiovisual data often includes charac 
ters that indicate breaks in the text data (most news broad 
casts, for example, include closed caption text data containing 
markers that designate story and paragraph boundaries, the 
beginning and end of advertisements, and changes in speaker) 
and, in particular, characters that explicitly designate breaks 
between segments (e.g., markers that identify story bound 
aries). Partitioning of Such text data, then, requires only the 
identification of the location (e.g., if the text transcript of a set 
of audiovisual data is time-stamped, the time of occurrence) 
of the markers within the text data. 

0092. Where such markers are not present, the text data 
can be partitioned based upon analysis of the content of the 
text data. In a set of audiovisual data, breaks between seg 
ments can be determined, for example, based upon identifi 
cation of the occurrence of a particular word, sequence of 
words, or pattern of words (particularly words that typically 
indicate a transition), and identification of changes in speaker. 
As one illustration, in a news program, phrases of the form, 
"Jane Doe, WXYZ news, reporting live from Anytown, 
USA. can indicate a break between segments. 
0093 Partitioning of audio and video data typically 
requires some non-trivial analysis of the data. The partition 
ing of audio and video data in accordance with the invention 
can be accomplished in any suitable manner. Some examples 
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of methods that can be used to accomplish partitioning of 
audio or video data are described below. (These methods are 
applicable to digital data; thus, if the primary information is 
initially analog, it must be digitized before partitioning.) 
Typically, the audio and video data are synchronized as a 
result of having been recorded together. Thus, partitioning of 
either the audio or the video data will result in a correspond 
ing partitioning of the other of the audio and video data. 
However, if the audio and video data are not synchronized, 
then Such synchronization must be accomplished, in addition 
to partitioning one of the audio or video data, so that the other 
of the audio and video data can be partitioned in like manner. 
0094 Partitioning of audio data can be accomplished in 
any of a number of ways. For example, the audio data can be 
partitioned using a known Voice recognition method. A Voice 
recognition method that could be used with the invention is 
described in “A Gaussian Mixture Modeling Approach to 
Text-Independent Speaker Identification.” by Douglas Rey 
nolds, PhD thesis, Dept. of Electrical Engineering, Georgia 
Institute of Technology, 1992, the disclosure of which is 
incorporated by reference herein. Voice recognition methods 
can be tailored to, for example, identify a break in the audio 
data when a particular voice speaks, when a particular 
sequence of voices speak, or when a more complicated occur 
rence of voices is identified (e.g., the occurrence of two Voices 
within a specified time of each other, or the occurrence of a 
voice followed by a silence of specified duration). Illustra 
tively, when the invention is implemented as a news browser, 
a break between news stories could be identified when a 
particular newscaster's voice is followed or preceded by a 
silence of specified duration. 
0095. Or, the audio data can be partitioned using a known 
word recognition method. For example, a conventional 
speech recognition method (a large variety of which are 
known to those skilled in that art) can be used to enable 
identification of words. The identified words can then be 
analyzed in the same manner as that described above for 
analysis of text data, e.g., transition words or speaker changes 
can be used to indicate breaks. Illustratively, when the inven 
tion is implemented as a news browser, a break between news 
stories could be identified when one of a set of particular word 
patterns occurs (e.g., “we go now to”, “update from'. “more 
on that’). 
0096. Audio data can also be partitioned using music rec 
ognition, i.e., a break is identified when specified music 
occurs. A method for partitioning audio data in this way is 
described in detail in the commonly owned, co-pending U.S. 
patent application entitled “System and Method for Selective 
Recording of Information.” by Michelle Covell and Meg 
Withgott, Ser. No. 08/399,482, filed on Mar. 7, 1995, the 
disclosure of which is incorporated by reference herein. Par 
titioning of audio data using music recognition can be par 
ticularly useful when transitions between segments of the 
body of information are sometimes made using standard 
musical phrases. Illustratively, when the invention is imple 
mented as a news browser, music recognition can be used to 
partition certain news programs (e.g., The MacNeil/Lehrer 
news hour) which use one or more standard musical phrases 
to transition between news stories. 
0097 Another method for partitioning audio data is pause 
recognition. Pause recognition is based on the assumption 
that a pause occurs at the time of a significant change in the 
content of the primary information. For many types of infor 
mation, such as news programs, this is a workable assump 
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tion. A break is identified each time a pause occurs. A pause 
can be defined as any period of silence having greater than a 
specified magnitude. 
0.098 Video data can be partitioned, for example, by 
searching for scene breaks, a method similar to the pause 
recognition method for partitioning audio data discussed 
immediately above. One method of accomplishing this is 
described in detail in the above-mentioned U.S. patent appli 
cation entitled “A Method of Compressing a Plurality of 
Video Images for Efficiently Storing, Displaying and Search 
ing the Plurality of Video Images.” by Subutai Ahmad. In that 
method, the content of each video frame is represented by a 
vector, as described above. The vector for each video frame is 
compared to the vector of the immediately previous video 
frame and the immediately Subsequent video frame, i.e., vec 
tors of adjacent video frames are compared. In one approach, 
a break is identified each time the difference between the 
vectors of adjacent video frames is greater than a predeter 
mined threshold. In another approach, a predetermined num 
ber of partitions is specified and the video frames are parti 
tioned to produce that number of partitions (the partitioning 
can be accomplished by considering each video frame to be 
initially partitioned from all other video frames and recur 
sively eliminating the partition between partitioned video 
frames having the least difference, or considering none of the 
video frames to be partitioned and recursively establishing 
partitions between unpartitioned video frames having the 
greatest difference). 
0099. Other approaches to scene break identification 
could be used, as known by those skilled in the art of process 
ing video images. Some other approaches to scene break 
identification are discussed in Automatic Parsing of News 
Video.” by Hong Jiang Zhang, Gong Yihong, Stephen W. 
Smoliar, and Tan ChingYong, IEEE Conference on Multime 
dia Computing and Systems, Boston, May 1994, the disclo 
sure of which is incorporated by reference herein. For 
example, scene breaks could be identified based upon the 
magnitude of the overall changes in color of the pixels of 
adjacent video frames (a color change having a magnitude 
above a specified threshold is identified as a scene break). Or, 
scene breaks could be identified based upon the magnitude of 
the compression ratio for a particular set of adjacent video 
frames (a relatively small amount of compression indicates a 
relatively large change between video frames and, likely, a 
change in Scenes, i.e., a scene break). 
0100. The above-described methods for partitioning audio 
or video data directly may not, by themselves, enable identi 
fication of segment breaks to be accomplished easily or at all. 
For example, without augmentation, pause recognition or 
scene break identification typically are not implemented in a 
manner that enables distinguishing between segment breaks 
and other breaks. Voice recognition may not, alone, be a 
reliable indicator of segment breaks, since Switches in 
speaker often occur for reasons unrelated to a segment break. 
Word recognition, too, may be erratic in determining segment 
breaks; it also requires obtaining a text transcript of the audio. 
Music recognition works well only with a limited number of 
information sources, i.e., information Sources that use well 
defined musical transitions. 

0101. It may be possible to include markers (similar to 
those discussed above with respect to closed caption. text 
data) in either audio or video data that directly identify seg 
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ment or other breaks within the audio or video data. The 
invention contemplates use of such markers to segment audio 
and/or video data. 
0102) If a set of audiovisual data also includes text data 
(e.g., a closed caption transcript of the spoken audio), it is 
possible to partition the audiovisual data by partitioning the 
text data, then using the partitioned text data to partition the 
audio data and video data in a corresponding manner. Even if 
the audiovisual data does not initially include text data, the 
text data can be produced using a speech recognition method. 
The text data can be partitioned using any appropriate 
method, as described above. 
0103 Typically, the text data, audio data and video data 
are each time-stamped. Theoretically, then, once segment 
breaks are determined in the text data, the time-stamps of the 
beginning and end of each segment within the text data could 
be used directly to identify segment breaks within the audio 
data and/or video data. However, in practice, the text data is 
typically not exactly synchronized with the audio data and 
Video data (e.g., the text data of a particular segment may 
begin or end several seconds after the corresponding audio or 
Video data), making Such a straightforward approach infea 
sible. Nevertheless, the time-stamps of the segment breaks in 
the text data can be used to enable synchronization of those 
segment breaks with the corresponding segment breaks in the 
audio and video data. Such synchronization can be accom 
plished using any appropriate technique. Some possible 
approaches are described below. 
0104 One way to partition the audio and video databased 
upon the partition of the text data is to use a synchronization 
of the complete set of audio data with the complete set of text 
data, and a synchronization of the complete set of audio data 
with the complete set of video data to identify the partitions in 
the audio and video data. The latter synchronization typically 
exists as a consequence of the manner in which the audio and 
video data is obtained. However, synchronization between 
the text data and the audio data frequently does not already 
exist, and, if it does not, obtaining Such synchronization can 
be computationally expensive. Further, it is not necessary to 
synchronize all of the text data with the audio and video data, 
but, rather, only the locations of the segment breaks. 
0105. A simpler approach is to determine the segment 
breaks in the audio and video data from the segment breaks in 
the text databased upon a rule or rules that exploit one or more 
characteristics of the body of information. Such a rule might 
be based on an observation that segment breaks in the audio 
and/or video data of a set of audiovisual data bear a relatively 
fixed relationship to the corresponding segment breaks in the 
corresponding text data. For example, it was observed that the 
Video data of a news story from an audiovisual news program 
frequently begins about 5 to 10 seconds before the closed 
caption text data of the news story. Thus, in one embodiment 
of news browser implementation of the invention, the begin 
ning of the video data of a news story is assumed to be 4 
seconds prior to the closed-caption text data. This enables 
most of the relevant video data to be captured, while reducing 
the possibility of capturing extraneous video. This approach 
was found to be accurate within2 seconds for CNN Headline 
News and the news programs of the NBC, ABC and CBS 
television broadcasting networks. 
0106. In some cases, the approach may still not produce as 
good a result as desired, i.e., the segmentation of the audio 
and video data is not as crisp as desired, either deleting part of 
the beginning or end of the audio or video segment, or includ 
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ing extraneous audio or video as part of the segment. Thus, 
according to another particular embodiment of the invention, 
partitioning of audiovisual data that includes text data in 
which segments breaks are explicitly designated by markers 
within the text data can be accomplished in two steps: a first, 
coarse partitioning followed by a second, fine partitioning. 
FIG.3 is a flow chart of a method 300, inaccordance with this 
aspect of the invention, for identifying the boundaries of 
segments in a body of information. In the coarse partitioning 
step 301 of the method 300, the time-stamps associated with 
the segment breaks in the text data can be used to approximate 
the location of the corresponding segment breaks in the audio 
and video data, as described above. In step 302, a window of 
data (e.g., audio or video data in the context of the current 
discussion) that includes the approximate segment boundary 
is specified. This can be accomplished, for example, by speci 
fying a time range that includes the time associated with the 
segment break in the text data (e.g., the time of occurrence of 
the segment break in the text data plus or minus several 
seconds) and identifying audio and/or video data that falls 
within that time range from the time-stamps associated with 
the audio and/or video data. The fine partitioning step 303 can 
then be used to identify breaks within the audio and/or video 
data. The fine partitioning can be accomplished using any 
appropriate method, such as one of the above-discussed 
methods (i.e., scene break identification, pause recognition, 
Voice recognition, word recognition, or music recognition) to 
identify breaks in audio and video data. The fine partitioning 
can be performed on the entire set of audio data or video data, 
or only on the audio or video data that occurs within the time 
range. In the step 304, the data within the time range can then 
be examined to identify the location of a break or breaks 
within the time range. If more than one break is identified, the 
“best break, measured according to the criteria of the parti 
tioning method used, can be identified as the segment break, 
or the break occurring closest in time to the approximate 
segment break can be identified as the segment break. 
0107. Once the segment breaks in the audio or video data 
are identified, segment breaks in the other of the audio or 
Video data can be determined using a synchronization of the 
audio and video data, as discussed above. Pointers to the 
segment breaks in the text data, audio data and/or video data 
can be maintained to indicate the beginning and end of each 
segment, thus enabling random access to segments within a 
body of information (e.g., news stories within a news pro 
gram), as discussed in more detail above. The identified seg 
ments can also be used to enable other features of the inven 
tion, as described in more detail below. 
0.108 2. Correlation 
0109 As mentioned above, the related secondary informa 
tion region 204 of the GUI 200 is used to provide the user, 
from a secondary information source or sources, information 
that is related to the primary information currently being 
displayed. Thus, it is necessary to determine which of the 
segments of the secondary information are Sufficiently related 
to the primary information segment displayed on the primary 
display device 102 to be displayed in the related secondary 
information region 204. This can be accomplished by deter 
mining the degree of similarity between each segment of the 
primary information (e.g., news story from an audiovisual 
news program) and each segment of the secondary informa 
tion (e.g., text story from a text news source), and displaying 
in the related secondary information region 204 of the GUI 
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200 certain secondary information segments that are most 
similar to the primary information segment that is being dis 
played by the primary display device 102. 
0110. An important aspect of the invention is the capabil 

ity to determine relatedness of segments of information rep 
resented by two different types of data. In particular, the 
invention can enable the determination of relatedness 
between segments of information represented by audiovisual 
data (Such as is frequently the case for the primary informa 
tion that can be displayed by the invention) and segments 
represented by text data (Such as is generally the case for the 
secondary information as described particularly herein). This 
aspect of the invention enables the display of the related 
secondary information region 204 to be generated. It can also 
enable categorization of uncategorized segments, as 
described further below. 

0111 FIG. 4 is a flow chart of a method 400, in accordance 
with this aspect of the invention, for determining whether a 
first set of information represented by a first set of data of a 
first type (e.g., audiovisual data) is relevant to a second set of 
information represented by a second set of data of a second 
type (e.g., text data). In step 401, a set of data of the second 
type is derived from the first set of data of the first type. In a 
typical application of the method 400, step 401 causes a set of 
text data to be produced from a set of audiovisual data. The set 
of text data can be produced in any appropriate manner. For 
example, “production of the set oftext data may be as simple 
as extracting a pre-existing text transcript (e.g., a closed cap 
tion transcript) from the set of audiovisual data. Or, the set of 
text data can be produced from the set of audio data using a 
conventional speech recognition method. In step 402, the 
derived set of data (of the second type) is compared to the 
second set of data of the second type to determine the degree 
of similarity between the derived set of data and the second set 
of data. One way of making this determination is described in 
more detail below. In step 403, a determination is made as to 
whether the first set of data is relevant to the second set of 
data, based on the comparison of step 402. Typically, a thresh 
old level of similarity (the expression of which depends upon 
the method used to determine similarity) is specified so that 
only sets of information that are sufficiently related to each 
other are identified as related. (This means, when the method 
400 is used to generate the related secondary information 
region 204, that less than the allotted number of secondary 
information segments—or even no secondary information 
segments—may be displayed.) 

0112 The degree of similarity can be determined using 
any appropriate method, such as, for example, relevance 
feedback. In relevance feedback, a text representation of 
each segment to be compared (e.g., each audiovisual 
news story or text story) is represented as a vector, each 
component of the vector corresponding to a word, the 
value of each component being the number of occur 
rences of the word in the segment. (Two words are con 
sidered identical—i.e., are amalgamated for purposes of 
ascribing a magnitude to each component of the vector 
representing the textual content of a segment—if the 
words have the same stem; for example, "play', 
“played and “player are all considered to be the same 
word for purposes of forming the segment vector.) For 
each pair of segments, the normalized dot product of the 
vectors corresponding to the segments is calculated, 
yielding a number between 0 and 1. The degree of simi 
larity between two segments is represented by the mag 
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nitude of the normalized dot product, 1 representing two 
segments with identical words and 0 representing two 
segments having no matching words. The use of rel 
evance feedback to determine the similarity between 
two text segments is well-known, and is described in 
more detail in, for example, the textbook entitled Intro 
duction to Modern Information Retrieval, by Gerard 
Salton, McGraw-Hill, New York, 1983, the pertinent 
disclosure of which is incorporated by reference herein. 
Relevance feedback is also described in detail in 
“Improving Retrieval Performance by Relevance Feed 
back.” Salton, G., Journal of the American Society for 
Information Science, vol. 41, no. 4, pp. 288-297, June 
1990 as well as “The Effect of Adding Relevance Infor 
mation in a Relevance Feedback Environment, Buck 
ley, C. et al., Proceedings of 17th International Confer 
ence on Research and Development in Information 
Retrieval, DIGIR94, Springer-Verlag (Germany), 1994. 
pp. 292-300, the disclosures of which are incorporated 
by reference herein. 

0113. The related secondary information region 204 of the 
GUI 200 can display a predetermined number of relevant 
secondary information segments. Generally, it is desirable to 
display the secondary information segments that are most 
similar to the primary information segment that is being dis 
played. While this can be accomplished straightforwardly by 
displaying those secondary information segments having the 
highest determined degree of similarity, such an approach 
may not be desirable in some situations. For example, the 
secondary information source may include segments that are 
identical or nearly identical (e.g., news stories are often 
repeated in a variety of text news sources with little or no 
change), so that display of the secondary information seg 
ments having the highest determined degree of similarity can 
result in undesirable redundancy. 
0114. This problem can be overcome by further determin 
ing the degree of similarity between each of a predetermined 
number of the secondary information segments having the 
highest determined degree of similarity (in one embodiment 
of the news browser implementation of the invention, the 10 
most similar text stories are compared), and displaying only 
one of each pair of secondary information segments having a 
degree of similarity above a specified threshold, i.e., redun 
dant secondary information segments are eliminated. Again, 
this can be more problematic than first appears. For example, 
a particular segment may have greater than the threshold 
degree of similarity when compared to each of second and 
third segments, but the second and third segments may have 
less than the threshold degree of similarity when compared to 
each other. 

0115 From the three segments, it would be desirable to 
show both the second and third segments. However, if the first 
segment is compared to the second segment or the third 
segment, and the second or third segment discarded, before 
comparison of the first segment to the other of the second or 
third segment (which will also result in discarding of one of 
the compared segments), then only one of the three segments 
will be shown. Such a situation could be handled by, for 
example, calculating the similarity between all pairs of the 
predetermined number of secondary information segments, 
and performing comparisons that reveal the situation 
described above before discarding any of the secondary infor 
mation segments. 
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0116 3. Categorizing 
0117. An important aspect of the invention is the capabil 

ity to categorize uncategorized segments of information 
based upon the categorization of previously categorized seg 
ments of information. In particular, if the segments of the 
secondary information have been categorized according to 
subject matter, then the degree of similarity between the 
Subject matter content of segments of the primary informa 
tion (e.g., news stories in audiovisual news programs) and 
segments of the secondary information (e.g., news stories 
from text news sources) can also be used to categorize the 
primary information according to Subject matter. This can be 
useful to enable determination of which primary information 
segments fall within a particular Subject matter category that 
corresponds to one of the topicbuttons 215 (FIG. 2) that a user 
can select to cause all primary information segments that 
pertain to the selected Subject matter category to be displayed 
one after the other by the primary display device 102 (FIG. 1). 
Though this aspect of the invention has particular utility in 
categorizing primary information segments based upon the 
categorization of pre-existing secondary information seg 
ments, it can generally enable any categorized segments to be 
used to categorize uncategorized segments. 
0118 FIG.5 is a flow chart of a method 500, in accordance 
with this aspect of the invention, for categorizing according to 
Subject matter an uncategorized segment of a body of infor 
mation based on the Subject matter categorization of other 
previously categorized segments of the body of information. 
For example, each story from the ClarinetTM news service is 
categorized according to the Subject matter of the story by 
associating one or more predefined Subject matter categories 
(e.g., sports, travel, computers, business, international news) 
with the story. This Subject matter categorization can be used 
to categorize news stories from audiovisual news programs 
based on the similarity between each audiovisual news story 
and text stories from the ClarinetTM news service. Below, such 
categorization of audiovisual news stories is described as an 
example of how categorizing segments of primary informa 
tion can be accomplished in accordance with the invention. 
0119 The subject matter category or categories associated 
with each ClarinetTM text story are acquired as part of the 
acquisition of the text stories themselves and can, for 
example, be stored in a relational database in a memory that 
is part of the system controller 103 (FIG. 1). It may be desir 
able to associate only one subject matter category with each 
text story. For example, the most salient Subject matter cat 
egory can be identified in any appropriate manner and used as 
the sole Subject matter category associated with the story. 
This may be done, for example, to increase the likelihood that 
the Subject matter category eventually associated with each 
news story accurately describes the Subject matter content of 
that news story. 
0120. In step 501 of the method 500, a determination is 
made as to the degree of similarity between the subject matter 
content of an uncategorized segment and that of previously 
categorized segments. The degree of similarity can be deter 
mined using any appropriate method, such as, for example, 
relevance feedback. When relevance feedback is used, it is 
necessary to obtain a textual representation of audiovisual 
data, if appropriate (i.e., if one or both of the segments is 
represented as audiovisual data) and not already existent. 
0121. In step 502, previously categorized segments that 
are relevant to the uncategorized segment are identified. Rel 
evant segments can be identified based upon the degree of 
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similarity in the same manner as that described above with 
respect to correlation of segments, e.g., segments having 
greater than a threshold level of similarity can be designated 
as relevant. Step 501 can also include elimination of redun 
dant segments (in the same manner as described above) from 
among those that have the required degree of similarity to the 
uncategorized segment. 
I0122. In step 503, the uncategorized segment is catego 
rized based upon the Subject matter categories associated 
with the relevant previously categorized segments. One or 
more subject matter categories can be associated with the 
uncategorized segment. Generally, the Subject matter cat 
egory or categories can be selected from the Subject matter 
categories associated with the relevant previously catego 
rized segments using any desired method. For example, the 
Subject matter category or categories of the most similar 
previously categorized segment could be selected as the Sub 
ject matter category or categories of the uncategorized seg 
ment. Or, the most frequently occurring Subject matter cat 
egory or categories associated with a predefined number of 
the most similar previously categorized segments (or previ 
ously categorized segments having greater than a threshold 
degree of similarity) could be selected as the subject matter 
category of the uncategorized segment. In the latter case, it 
may be particularly desirable, as described above, to deter 
mine the similarity between the relevant previously catego 
rized segments, so that only one of a set of previously catego 
rized segments that are substantially identical to each other 
influences the categorization of the uncategorized segment. 
(0123 C. Information Presentation 
0.124. Above, the acquisition of information and the struc 
turing of acquired information has been described. The infor 
mation must, of course, also be displayed to a user. The 
information display has been described generally above with 
respect to FIGS. 2A and 2B. However, a system according to 
the invention can also include one or more of a variety of 
additional features that enhance the information display. 
0.125 1. Skimming 
I0126. As indicated above with respect to FIGS. 2A and 
2B, the apparent display rate with which the primary infor 
mation is displayed by the primary display device 102 can be 
varied by the user. Variation in the apparent display rate of an 
audiovisual display can be implemented by appropriately 
programming a digital computer to accomplish the functions 
of a method for varying the apparent display rate. Generally, 
any method for varying the apparent display rate can be used 
with the invention. As described elsewhere herein, the pri 
mary information will often be represented by coextensive 
sets of data of several types (audio, video and, possible text). 
The particular method used to vary the apparent display rate 
of the primary information will typically depend upon the 
type of the set of data (e.g., audio, video, text) that is directly 
modified to produce appropriately modified data for use in 
generating a display of the primary information at the new 
apparent display rate. The method also preferably synchro 
nizes the sets of data that are not directly modified with the set 
of data that is. 
I0127. For example, the audio data can be modified to 
cause the apparent display rate of the audio display to be 
varied (either slowed down or speeded up) from a normal 
display rate and the video data synchronized with the modi 
fied audio data (resulting in a variation of the apparent video 
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display rate that corresponds to the variation in the apparent 
audio display rate). Several methods of accomplishing Such 
variation in the apparent display rate of an audiovisual display 
are described in detail in U.S. Pat. No. 7,480,446 entitled 
“Variable Rate Video Playback with Synchronized Audio.” by 
Neal A. Bhadkamkar, Subutai Ahmad and Michelle Covell, 
the disclosure of which is incorporated by reference herein. 
At least some of the methods described therein have the 
advantage that the apparent display rate of the audio can be 
varied while maintaining proper pitch (i.e., the Voices don't 
sound stupefied when the display is slowed down or like 
chipmunks when the display is speeded up) and, therefore, 
intelligibility. A brief description of a general method 
described therein is given immediately below, followed by a 
brief description of one particular method for modifying the 
audio data. 

0128 Generally, in the methods described in the above 
mentioned patent application, a correspondence between an 
original audio data set and an original video data set is first 
established. For example, the number of audio samples that 
have the same duration as a frame of video data can be 
determined and that number of audio samples defined to be an 
audio segment. (Note that, as mentioned above, as used here 
in the description of skimming, “segment” refers to a con 
tiguous portion of a set of audio data that occurs during a 
specified duration of time; elsewhere herein, “segment” 
refers to a contiguous related set of information within the 
primary or secondary information that typically concerns a 
single theme or subject and that can be delineated in some 
manner from adjacent information.) The audio segments can 
be defined, for example, so that each audio segment corre 
sponds to a single particular video frame. A target display rate 
(which can be faster or slower than a normal display rate at 
which an audiovisual display system generates an audiovi 
Sual display from the unmodified, original sets of audio and 
Video data) is also determined. The target display rate can be 
a single value which remains unchanged throughout the dis 
play or a sequence of values such that the target display rate 
changes during the display. The original audio data set is 
manipulated, based upon the target display rate and an evalu 
ation of the original audio data set, to produce a modified 
audio data set. As described below, the modified audio data 
set is produced so that, generally, when the modified audio 
data set is used to generate an audio display, the audio display 
appears to be speeded up or slowed down by an amount that 
is approximately equal to the target display rate. The corre 
spondence between the modified audio data set and the origi 
nal audio data set, and the correspondence between the origi 
nal audio data set and the original video data set, are used to 
create a correspondence between the modified audio data set 
and the original video data set, which, in turn, is used to delete 
Video data from, or add video data to, as appropriate, the 
original video data set to create a modified video data set. 
Once the modified audio and video data sets have been cre 
ated, an audiovisual display can be generated from those 
modified data sets by an audiovisual display system, or the 
modified audio and video data sets can be stored on a con 
ventional data storage device for use in generating a display at 
a later time. The audio and video data of the modified audio 
and video data sets are processed at the same rate as before 
(i.e., when the original audio and video data sets were used to 
generate a display at the normal display rate) by the audiovi 
Sual display system. However, since the modified audio and 
Video data sets (in the usual case) have a different amount 
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(either more or less) of data than the original audio and video 
data sets, the apparent display rate of the audiovisual display 
generated from the modified audio and video data sets is 
different than the normal display rate. Further, since the modi 
fied video data set is created based upon the content of the 
modified audio data set and a correspondence between the 
modified audio data set and the original video data set, the 
modified video data set is synchronized (at least approxi 
mately and, possibly, exactly) with the modified audio data 
set and produces a display of the same or approximately the 
same duration. 

I0129. The audio data can be modified in any suitable man 
ner; one way is described following. An audio data set is 
divided into non-overlapping segments of equal length. Gen 
erally, the beginning and end of each segment are overlapped 
with the end and beginning, respectively, of adjacent seg 
ments. (Note that the overlap can be negative, such that the 
length of the adjacent segments is extended. The audio data of 
corresponding overlapped portions of adjacent segments are 
blended and replaced by the blended audio data. The possible 
lengths of each overlap are constrained in accordance with a 
target overlap that corresponds to the specified target display 
rate. However, within this constraint, the length of each par 
ticular overlap is chosen so that the pitch pulses of the over 
lapped portions closely resemble each other. Consequently, 
the blending of the audio data of the overlapped portions does 
not greatly distort the Sound corresponding to the overlapped 
portions of audio data. Thus, the invention enables the audio 
data set to be condensed or expanded a desired amount (i.e., 
the display of an audio data set can be speeded up or slowed 
down as desired), while minimizing the amount of distortion 
associated with the modification of the audio data set (i.e., the 
audio display Sounds “normal'). 
0.130 Since the actual amount of overlap of segments can 
vary from the target overlap that corresponds to the specified 
target display rate, the actual apparent display rate can vary 
from the target display rate. Over relatively long periods of 
time (e.g., greater than approximately 0.5 seconds), the actual 
apparent display rate typically closely approximates the tar 
get display rate. Over shorter time periods (e.g., approxi 
mately 30 milliseconds), the actual apparent display rate can 
vary more substantially from the target display rate. However, 
these short term fluctuations are not perceptible to an 
observer. Thus, this method produces an actual apparent dis 
play rate that to an observer appears to faithfully track the 
target display rate over the entire range of the display. 
I0131 Preferably, the computation required to produce a 
particular amount of variation in the apparent display rate is 
done at the time that the determination of a target display rate 
mandates such variation. This has the advantage of reducing 
the amount of data storage capacity required by a system of 
the invention. This also enables any magnitude of apparent 
display rate to be specified overa continuous range of allowed 
display rates, rather than restricting the magnitude of the 
apparent display rate to one of a set of discrete magnitudes 
within an allowed range, as would be necessary if all of the 
computations for each magnitude of apparent display rate 
were pre-computed. Additionally, this enables the apparent 
display rate of the display to be varied in real time. 
(0132 2. Summarization 
I0133) A system according to the invention can include 
another information presentation feature that enables the dis 
play of a primary segment or segments to be Summarized. 
Summarization enables an observer to quickly get an over 
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view of the content of a particular segment or segments of 
information. Summarization can be implemented by appro 
priately programming a digital computer to accomplish the 
functions of a Summarization method. Generally, Summari 
Zation can be accomplished using any appropriate method. As 
with skimming, discussed above, the particular method used 
will typically depend upon the type of the set of data (e.g., 
audio, video, text) that is directly modified to produce appro 
priately modified data for use in generating a Summary dis 
play of the primary information. The method also preferably 
synchronizes the sets of data that are not modified directly 
with the set of data that is. 

0134) For example, text data that is part of, or derived 
from, audiovisual data that represents a primary segment can 
be summarized, and the corresponding audio and video data 
Summarized based upon the text Summary. One method of 
accomplishing Such Summarization is described in detail in 
U.S. Pat. No. 6,172,675 entitled “Indirect Manipulation Of 
Data Using Temporally Related Data, With Particular Appli 
cation To Manipulation Of Audio Or Audiovisual Data.” by 
Emanuel E. Farber and Subutai Ahmad, the disclosure of 
which is incorporated by reference herein. A brief description 
of that method is given immediately below. 
0135 The text data of a set of audiovisual data represents 
a transcription of the spoken portion of the audio data and is 
temporally related to each of the audio and video data. The 
text data can be obtained in any appropriate manner, e.g., the 
text data can be pre-existing text data Such as closed-caption 
data or subtitles, or the text data can be obtained by using any 
of a number of known speech recognition methods to analyze 
the audio data to produce the text data. 
0136. The text data is summarized using an appropriate 
Summarization method. Generally, any text Summarization 
method can be used; a particular example of a text Summari 
zation method that can be used with the invention is described 
in U.S. Pat. No. 5,384,703, issued to Withgottetal. on Jan. 24, 
1995. 

0.137 The unsummarized text data is aligned with the 
unsummarized audio data. If the text data has been obtained 
from the audio data using a speech recognition method, then 
the alignment of the unsummarized text data with the unsum 
marized audio data typically exists as a byproduct of the 
speech recognition method. Otherwise, alignment is accom 
plished in three steps. First, the unsummarized text data is 
evaluated to generate a corresponding linguistic transcription 
network (e.g., a network describing the set of possible pho 
netic transcriptions). Second, a feature analysis is performed 
on the audio samples comprising the unsummarized audio 
data set to create a set of audio feature data. Third, the lin 
guistic transcription network is compared to the set of audio 
feature data (using Hidden Markov Models to describe the 
linguistic units of the linguistic transcription network interms 
of audio features) to determine the linguistic transcription 
(from all of the possible linguistic transcriptions allowed by 
the linguistic transcription network) which best fits the set of 
audio feature data. As a result of this comparison, the audio 
features of the best fit linguistic transcription are correlated 
with audio features in the set of audio feature data. The audio 
features of the best fit linguistic transcription can also be 
correlated with the linguistic units of the linguistic transcrip 
tion network. The linguistic units of the linguistic transcrip 
tion network can, in turn, be correlated with the unsumma 
rized text data. As a consequence of these correlations, an 
alignment of the unsummarized text data with the unsumma 
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rized audio data can be obtained. Using the previously deter 
mined text Summary and the alignment between the text data 
and audio data, an audio Summary can be produced. 
0.138 A video summary can be produced from the audio 
Summary using an alignment between the unsummarized 
audio data and the unsummarized video data. Such alignment 
can be pre-existing (because the audio data and video data 
were recorded together, the alignment being inherent because 
of the like time stamps associated with each of the audio and 
Video data) or can be calculated easily (the time stamp for an 
audio sample or video frame can be calculated by multiplying 
the time duration of each sample or frame by the sequence 
number of the sample or frame within the audio data or video 
data). 
0.139. Another method that can be used to summarize the 
display of a set of audiovisual information includes identify 
ing and eliminating “sound bites” (defined below) in the 
audio portion of the primary information. The Soundbites can 
be identified based upon analysis of a set of text data that 
corresponds to the spoken portion of the set of audio data. The 
text data can be obtained in any appropriate manner. For 
example, the text data may be closed caption data that is 
provided with the audio and video data representing the pri 
mary information. Or, the text data can be obtained from the 
set of audio data using conventional speech recognition tech 
niques. Once the text data is obtained, the text data can be 
“pre-processed using known methods to classify the words 
in the text data according to their characteristics, e.g., part of 
speech. 
0140 Herein, a “sound bite' is a related set of contiguous 
audio information that conforms to one or more predeter 
mined criteria that are intended to identify short spoken 
phrases that are not spoken by a previously identified primary 
speaker and that represent information of little interest and/or 
are redundant. For example, in a news browser according to 
the invention, where the primary information includes the 
content of audiovisual news programs (e.g., television news 
programs), the predetermined criteria can be established so 
that spoken portions of the audio information that are likely 
not to have been spoken by a news anchorperson or a news 
reporter are identified as sound bites. Such criteria might 
include, for example, rules that tend to identify a spoken 
portion of the audio as a sound bite if the spoken portion 
includes slang words or the use of first person pronouns (e.g., 
I or we), both of which tend not to be present in the speech of 
an anchorperson or reporter. As can be appreciated, elimina 
tion of Such audio portions will typically not significantly 
adversely affect the presentation of the essential content of a 
set of audio information, but will enable the set of audio 
information to be presented more quickly. (It should be noted 
that the summarization method of Withgott et al. was also 
found to be incidentally effective at eliminating sound bites.) 
0.141. Once the audio data has been modified by eliminat 
ing the audio data corresponding to the soundbites, the set of 
modified audio data must be aligned (synchronized) with the 
video data (if present) to enable the video data to be modified 
to produce a speeded-up video display. As described above 
with respect to the summarization method of Farber and 
Ahmad, the audio/video alignment can either be pre-existing 
or calculated easily. 
0142. As can be appreciated, a Summarization method 
such as one of those described above could be used in com 
bination with a method for increasing the apparent display 
rate as described above (see section IV.0.1. above on Skim 



US 2012/O293522 A1 

ming) to even further condense the display of a set of primary 
information. For example, the set or sets of data representing 
the primary information could be modified to increase the 
apparent-display rate, then the modified set or sets of data 
could be summarized to produce a speeded-up Summary of 
the set of primary information. Or, conversely, the set or sets 
of data representing the primary information could be sum 
marized, then the Summarized set or sets of data modified to 
increase the apparent display rate, thus producing a speeded 
up Summary of the set of primary information. 
0143. As can be appreciated, the methods described above 
for manipulating audiovisual data to produce a Summarized 
display of the audiovisual data can also be used, with appro 
priate modification (e.g., instead of producing a Summary of 
the text data, the text data could be manipulated in some other 
desired fashion), to manipulate the audiovisual data for some 
other purpose. Such as rearranging, editing, selectively 
accessing or searching the audiovisual data. 
0144) 3. Display Pause with Elastic Playback 
0145 A system according to the invention can include yet 
another information presentation feature that enables the dis 
play of an image to be paused, then, at the end of the pause, 
resumed at an accelerated rate (i.e., a rate that is faster than a 
normal display rate) until a time at which the content of the 
display corresponds to the content that would have been dis 
played had the image been displayed at the normal display 
rate without the pause, at which time display of the image at 
the normal display rate resumes. In other words, after a pause, 
the image display is speeded up so that the display "catches 
up' to where it would have been without the pause, then 
slowed back down to the normal display rate. The implemen 
tation of this feature is described in detail in U.S. Pat. No. 
6.259,441 entitled “Display Pause with Elastic Playback.” by 
Subutai Ahmad, Neal A. Bhadkamkar, Steve B. Cousins, Paul 
A. Freiberger and Brygg A. Ullmer, the disclosure of which is 
incorporated by reference herein. A brief description of the 
implementation is given immediately below. 
0146 The image to be displayed is represented by an 
ordered set of display data. This display data is acquired from 
a data source at a first rate. The display data is transferred to 
a display device at the first rate as the display data is acquired. 
An image is generated from the display data transferred to the 
display device and displayed on the display device. At some 
point, the user instructs the system to pause the display. The 
system identifies the pause instruction from the user and, in 
response, stops the transfer of display data to the display 
device and begins storing the acquired display data at the first 
rate. At some later time, the user instructs the system to 
resume the display. The system identifies the resume instruc 
tion from the user and, in response, begins transferring stored 
display data to the display device at a second, effective rate 
that is greater than the first rate. An image is generated from 
the stored display data transferred to the display device and 
displayed on the display device. While the stored display data 
is being transferred to the display device, the newly acquired 
data continues to be stored. The storage of display data finally 
stops when there is no more stored display data to be trans 
ferred to the display device, the amount of stored display data 
having gradually been reduced by transferal of the stored 
display data to the display device at the second, effective rate 
that is greater than the first rate at which the display data is 
stored. Once the storage of display data stops, the display data 
is again transferred to the display device at the first rate as the 
display data is acquired. 
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0147 This feature of the invention enables a great deal of 
flexibility in observing a real-time display of audiovisual 
information. For example, the invention enables an observer 
to pause and resume the display as desired so that, if the 
observer wants to temporarily stop watching to go to the 
bathroom or to take a phone call, the observer can pause the 
display, then, after resuming the display upon return, watch 
the audiovisual information at an accelerated display rate 
until the display of the program catches up to where it would 
have been without the pause. Thus, the user can attend to other 
matters while the audiovisual information is being viewed, 
without sacrificing viewing any of the content of the audio 
visual information or enduring the inconvenience of spending 
additional time to finish watching the audiovisual program. 
This feature of the invention can also be tailored to enable a 
user who has begun viewing the audiovisual information at a 
time later than desired, to observe the audiovisual informa 
tion at an accelerated rate until the display catches up to the 
point at which the display have been if the audiovisual infor 
mation had been viewed at a normal display rate beginning at 
the desired start time. 
0.148. Various embodiments of the invention have been 
described. The descriptions are intended to be illustrative, not 
limitative. Thus, it will be apparent to one skilled in the art 
that certain modifications may be made to the invention as 
described without departing from the scope of the claims set 
out below. 

1. (canceled) 
2. (canceled) 
3. A method for enabling a user to review a body of infor 

mation that includes first segments from first information 
Sources and second segments from second information 
Sources, the method comprising: 

storing on a data storage device second segment digital 
data representing at least portions of the second seg 
ments; 

receiving at one or more processors an indication that the 
user has selected for display on a user interface a par 
ticular first segment of the first segments; 

in response to the indication, identifying via one or more 
processors one or more of the second segments that are 
related to the particular first segment by comparing first 
segment digital data that is stored and represents at least 
a portion of the particular first segment to the second 
segment digital data to determine whether, according to 
one or more predetermined criteria, any of the second 
segments are related to the particular first segment; and 

providing from one or more processors display digital data 
for the display of one or more representations orportions 
of the one or more of the second segments contempora 
neously with the display of the particular first segment 
on a display device, the display digital data enabling the 
one or more representations or portions of the one or 
more of the second segments to be selected by the user 
when displayed for further display of the one or more of 
the second segments. 

4. The method of claim 3, further comprising: 
receiving via a data acquisition device original digital data 

representing the particular first segment; 
deriving via one or more processors the first segment digi 

tal data from the original digital data; and 
storing the first segment digital data on a data storage 

device. 



US 2012/O293522 A1 

5. The method of claim 3, wherein the first segment digital 
data and second segment digital data are stored on different 
data storage devices. 

6. The method of claim 3, wherein the one or more repre 
sentations or portions of the one or more of the second seg 
ments include one or more thumbnail images selectable by 
the user when displayed for further display of the one or more 
of the second segments. 

7. The method of claim 3, wherein the one or more prede 
termined criteria include: 

a threshold based on degree of relatedness; 
a predetermined number of allotted displays of represen 

tations or portions of the second segments contempora 
neously with the particular first segment; and 

only those representations or portions of the second seg 
ments that satisfy the threshold are eligible for the pre 
determined number of allotted displays. 

8. The method of claim 3, wherein the one or more prede 
termined criteria further include eliminating redundant ones 
of the second segments. 

9. The method of claim 1, wherein the providing includes 
providing the display digital data from the second segment 
digital data. 

10. A method for enabling a user to review a body of 
information comprising information segments, the method 
comprising: 

determining via one or more processors that a first segment 
of the information segments has been selected by the 
user for display on a user interface; 

identifying via one or more processors one or more second 
segments of the information segments that are related to 
the first segment, the identifying including: 
comparing first digital data that is stored and represents 

at least a portion of the first segment to second digital 
data that is stored and represents at least portions of 
other segments of the information segments; and 

determining from the comparing whether the first seg 
ment is related to any of the other segments; and 

providing third digital data from the second digital data for 
display on the user interface of one or more representa 
tions or portions of the one or more second segments 
contemporaneously with the display of the first segment, 
the third digital data enabling the one or more represen 
tations orportions of the one or more second segments to 
be selected by the user when displayed for further dis 
play of the one or more second segments. 

11. The method of claim 10, further comprising: 
receiving via a data acquisition device fourth digital data 

representing the first segment; 
deriving via one or more processors the first digital data 

from the fourth digital data; and 
storing the first digital data on a data storage device. 
12. The method of claim 11, further comprising: 
receiving via a data acquisition device the second digital 

data; and 
storing the second digital data on a data storage device. 
13. The method of claim 12, wherein the first and second 

digital data are stored on different data storage devices. 
14. The method of claim 10, wherein the one or more 

representations or portions of the one or more second seg 
ments include one or more thumbnail images selectable by 
the user when displayed for further display of the one or more 
Second segments. 
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15. The method of claim 10, wherein the determining 
includes determining whether the first segment is related to 
any of the other segments according to one or more predeter 
mined criteria. 

16. The method of claim 15, wherein the one or more 
predetermined criteria include: 

a threshold based on degree of relatedness; 
a predetermined number of allotted displays of represen 

tations or portions of the other segments contemporane 
ously with the first segment; and 

only those representations or portions of the other seg 
ments that satisfy the threshold are eligible for the pre 
determined number of allotted displays. 

17. The method of claim 15, wherein the one or more 
predetermined criteria further include eliminating redundant 
ones of the other segments. 

18. The method of claim 10, wherein: 
the information segments include first information seg 

ments from first information sources and second infor 
mation segments from second information sources; and 

the first segment is one of the first information segments 
and the other segments are ones of the second informa 
tion segments. 

19. A method for enabling a user to review a body of 
information comprising information segments, the method 
comprising: 

determining via one or more processors that a first segment 
of the information segments has been selected by the 
user for display on a display device; 

using correlation results to identify via one or more pro 
cessors a second segment of the information segments 
that is related to the first segment, the correlation results 
are from correlating first digital data that is stored on a 
data storage device and represents at least portions of the 
information segments to determine which of the infor 
mation segments are related to each other; and 

providing via one or more processors second digital data 
for the display of the first segment and third digital data 
for display of a representation or portion of the second 
segment contemporaneously with the display of the first 
segment on the display device, the third digital data 
enabling the representation or portion of the second 
segment to be selected by the user when displayed for 
further display of the second segment. 

20. The method of claim 19, further comprising: 
storing on a data storage device fourth digital data that 

represents the information segments; 
wherein the providing includes providing the second and 

third digital data from the fourth digital data. 
21. The method of claim 19, wherein the representation or 

portion of the second segment includes a thumbnail image 
selectable by the user when displayed for further display of 
the second segment. 

22. The method of claim 19, wherein the correlation results 
are based on one or more predetermined criteria. 

23. The method of claim 22, wherein the one or more 
predetermined criteria include degree of relatedness. 

24. The method of claim 22, wherein the one or more 
predetermined criteria include eliminating redundant ones of 
the information segments. 

25. The method of claim 19, further comprising obtaining 
the correlation results. 
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26. A method for enabling a user to review a body of 
information comprising information segments, the method 
comprising: 

obtaining via one or more processors correlation results 
from correlating first digital data that is stored on a data 
storage device and represents at least portions of the 
information segments to determine which of the infor 
mation segments are related to each other; 

determining via one or more processors that a first segment 
of the information segments has been selected by the 
user for display on a user interface; 

using the correlation results to identify via one or more 
processors a second segment of the information seg 
ments that is related to the first segment; and 

providing via one or more processors second digital data 
for the display of the first segment and third digital data 
for display of a representation or portion of the second 
segment contemporaneously with the display of the first 
segment on the user interface, the third digital data 
enabling the representation or portion of the second 
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segment to be selected by the user when displayed for 
further display of the second segment. 

27. The method of claim 26, further comprising: 
storing fourth digital data that represents the information 

segments on a data storage device; 
wherein the providing includes providing the second and 

third digital data from the fourth digital data. 
28. The method of claim 26, wherein the representation or 

portion of the second segment includes a thumbnail image 
selectable by the user when displayed for further display of 
the second segment. 

29. The method of claim 26, wherein the correlation results 
are based on one or more predetermined criteria. 

30. The method of claim 29, wherein the one or more 
predetermined criteria include degree of relatedness. 

31. The method of claim 29, wherein the one or more 
predetermined criteria include eliminating redundant ones of 
the information segments. 
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