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47 ABSTRACT

The invention facilitates and enhances review of 2 body of
information (ibat can be represented by a set of xudio dats,
video data, text data or some combination of the three),
enabling the body of mformation to be quickly reviewed o
oﬁmmmwofﬂnmnbﬂofthbodyofmﬁnmm

and allowing Rexibility in dthe manner in which the body of
mfomatmum&ewodlnapammluapphmmﬂm
mvention, the contert of auwdiovisual mews programs is
acquired from 2 first set of one or more information sources
(¢.g., television news programs) and text eews siories are
acquired from a second set of one or more information
sources {€.g., on-line news services or pews Wire servicss).
In such a particular application, the Imvention can casble the
uscr $o access the news stories of aadiovisual nows programs
in 2 ndom manner so that the user can move quickly
among pews stories of news programs. The invention can
also enable the user 10 gquickly locate news stories pertaining
to a particular subject. Additionally, when the vser is observ-
ing a particular news story in & news program, the invention
can identify and display related news siories. The invention
can also emablc the wser (o control the display of the news
programs by, for cxampk, speeding up the display, causing
a swmmary of oae or more sews stories 1o be displayed, or
pausing the display of the news stories. Additionally, the
ivention ¢aa indicate 0 the user which mews siory is
currently being viewed, as well as whicvh news stovies have
previously been viewed.
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BROWSER FOR USE IN NAVIGATING A ety of media (e.g., prist media such as mewspapers or
BODY OF INFORMATION, WITH magazines, telcvision and radio broadcasts, online computer
PARTICULAR APPLICATION TO information services and pre-recorded audiovisual
BROWSING INFORMATION REPRESENTED programs, o name a fow). Previous systoms and methods for
BY AUDIOVISUAL BATA 5 accessing and reviewing a body of information are deficient
in one or more of these respects.
BACKGROUND OF THE BNVENTION

1. FieM of the Tuvention

This invention relates to systems and methods that enable
observation of a body of information and, in particular, a
body of information that cas be represented, at least in pant,
by audiovisual data. Mos! particularly, the invention relaies
to sysicmns and methods for accessing and reviewing a body
of information represenied by one or mow sets of audiovi-
sual data that cas be used to generate an audiovisual display
and one or more relutod seis of text daia that can be used 1o
generate & ext displsy.

2, Related An

The increasing complexity of the modera workd, and the
concomitant in the amount of information avail-
able to describe it workd, has placed competing demands
on people. There is move subject matter that people find
necessary or desirable to masier or, at least, be familiar with.
Al the same time, teerc is loss time 10 spend delving into any
particular subject. Too, there is a much larger umiverse of
information from which the desired information must be
extracted. Trying to get just an overview of a large body of
information cam be overwhelming, and attempting to find
specific material within 1he body of information can be Like
searching for 2 neodls in a haysiack.

Thus, thaere is a continuing and growing need for methods
and systems for enabling bodies of information o be
accessed and reviewed in a vseful mammer, ¢.g., 2 manne:
that allows the scope and content of available information lo
be quickly ascestained and thal enables quick access to
information of particular interest. ln particular, there is a
need for sysicars and methods of organiring, categorizing
and relating the variows segments of a large body of infor-
mation to facilitatc the access and review of the body of
information. For example, while some previous sysiems for
<nabling observation of a lange body of information enable
identification of one or more segments of information that
are related 10 a specified segment of information, these
systems do not astomatically display such related segments
of information. Moreaver, the previous systems cilher
require that relsted scpments bave previously been deter-
mined o, at lcast, that he scgmenis bave been calegorized
acconding to subject matier content so Lhat whether two
segmenis are related can readily be determined. Funiher,
previous sysiems have not enabled determination of relat-
edness between segments of information represemed by
different types of data, e.g.. such sysiems cannot determine
whether a segment represented by audiovisual data is related
to a segment repeesented by text data.

There is also 2 need for sysicms and methods for coabling
observation of a body of information that are user-fricndly,
€.g., that can be used with little training, that are convenient
o use, that easble imformation o be quickly and casdly
accessed, and that presem the information in an acoeasible
format via a high quality display medium. It would also be
desirable for such sysicms and methods 1o be adapted for use
with bodies of information represented by differem types of
data (i.e., audio data, video data, tcxl data or some combi-
nation of the theee). H would further be desirable for such
systems and methods 1o be adapted for use with bodies of
information represented by data acquired from a wide vari-

35

45

55 [

For example, many previous sysicms are computer-based.
Typically, the display device of these sysiems (e.g., conven-
uonaloomputerdnphymom)dmamtpmdeaw
quality display of iime-varying awdiovisual information
{such as produced by a television, for ezample). 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 prodaced by a compuler
display monitor). A system that can provide a high quality
display of both types of information is needed.

Additionally, previous systems for reviewing a body of
information are not as flexible or convenicat to use a5 iy
desirable. For ¢xample, in many such systems (e.g.,
computers), the mechanism for controlling the operation of
the system is physically coupied to the diaplay device of the
system. Thesefore, the sysicm can not be operaled remoiely,
thus constraining the wser’s freedom of movement while
operating lhe system. Additionally, even in those sysiems
where remote operation is possible (e.g., emotely controlled
(ekevisions), the remoie confrol device ofien does not bave
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 impenctrable array of
cryptic control keys, often requiring non-intuitive key com-
binations 10 eMect particular control instructions) or the
remois coatrol device does not comlain a rich sct of control
features. Moreover, the remote control devices used with
previous systems do not have the capability of themaelves
displaying a part of the body of information.

Fusther, previous sysiems often do net emable real-time
goquisition and review of some or all of the body of
information. For example, many computer-based syslems
acquire and store data representing a body of information,
The stored data can then be accessed 10 enable display of
segments of the body of information. However, insofar as
previons sysiems for observing & body of isformation allow
real-4ime acqisition and review of the body of information,
Mesymmsgenemllydunmamlyzelbdmtoembhme
data 10 be organized, calcgorized and rvelated so that, for
exampk, scgments of the body of infosmation can be related
to other segraents for which data is acquired in the fatwee 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 diaplaying related infor-
mation in response to the real-time display.

Thus, there is a need for improved systema and methods
forenahhngobsewamnof:bodyofmﬁormauonand,m

cnabling obscrvation of a body of information.
SUMMARY OF THE INVENTION

The invention enables a body of information 1o be dis-
played by clectronic devices (¢.g., 2 television, 2 computer
display monitor) in a manser that allows the body of
information to be reviewed quickly and in a flexible manser.
Typically, the body of information will be represented by a
set of audio data, video data, text dats or some combination
of the three. In a particular embodiment, the invention
enables generation of an audiovisual display of one or more
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segmemsot‘mﬁmmamn,asweﬂasam(ateﬁlduﬂny,
an andio display, a video display, ormmﬁcwumld@lay).
fmeachoﬁhesegmenu,ofoneormoreuhnd
information. In 2 particular application of the mvmon,
referred to berein as a “news browser”, the vention cnables
acquisition, an subsequent review, of news stories obtained
aver & 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 kelevision news programs {e.g., CNN Headline
News, NBC Nighdy News), as well as from text mews
sources (e.g., news wire services, traditional print media
such as newspapers and magazines, and onlige news ser-
vices such as Clarinet™).

The invention enables some or all of a body of informa-
lion to be skintned quickly, enabling a quick overview of
the content of the body of information to be obtained. The
ivvention also coables quick idemtificstion of information
that pertzins to a pasticular subject. The vemtion farther

5

10

15

enables quick movement from one segment of a body of 5,

information to another, so that observation of particular
information of interest can be accomplished quickly. In a
news browser according to the invention, for exampls, each
of a set of television news programs can be skimmed
quickly ascertain the subject maticr comtent of the news
stories contained therei. Additionally, a particular category
(e.g., subject matter category) can be specified and news
stories having content that fits within the specified subject
matier category can be immediately identified and either
displayed or idcutificd as pertinent 1o the subject matier
category and availsble for display. Further, a user of the
news browscr can move arbitrarily among mews storics
within the same or different news programs.

The invention also ensbles sutomstic idestification of
information that is relsted to information that is being
displayed, so thai the rclated information can be observed,
thereby enabling information about a particular subject to be
examined in depth. In particulas, the invention enables such
identification of related scgments to be made berween seg-
ments of differcnt types (e.g., 2 segmeat represemted by
awdiovisual data can be compared (o a segmem roprosenled
by wxt data to emable a determimation of wheiher the
segments are related). A portion or a representation of the
related information can be displayed in response to (e.g.,
simultancous with) the original information display. For
instance, in a news browser accarding lo the inveniion, one
Of tBore lext news slories (e.g., news stories that are obtained
from traditional print media or from eleconic publications)
that are related (i.e., which cover the same or similar subject
matter) 10 2 television news story being displayed csa be
automaticatly identified and a poniion of the related text
news siory or storics displayed so that the story of stories can
be reviewed for additional information regarding the subject
matter of the tekevision news siory. Additionally, in a news
browser acconding to the inveation, ome or more other
television news stories that are related to & television news
story being displayed can be automatically identified and a
singke representalive video frame displayed for cach such
news story.

Additionally, the invention enables automatic categoriza-
tion of uncategorized segments of the body of information
based upon conparison 0 other segments of the body of
information that have been categorized. In particular, the
subject mailer category of a segment. of information can be
determined by comparing the segment to ome Or more
previously calegorized segments and categorizing the seg-
ment in accordance with 1the subject matier categorization of

30
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one or mere previously categocized segments that are deter-
mined 10 be relevant to the vocategorized segmen. 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 texi news stories
that are found to be relevant fo the television aews stories.

Fhe invention can be implemented in 3 system that is
comvenient 10 use, that presents the body of information in
a readily accessible way, and that presents the information
via ont or ny¥ore display devices that are tailored for use with
the particular type of data that is used to generate the display.
For examplie, & sysiem according to the invention can
include a comrol device that enables remote, untethered
control of a primary display device of the sysiem. The
remote control device caa also be implemested so that some
or all of the body of information can also be displayed oa the
remotec contrd device. The system can include, for example,
a television for display of smdiovisual information and a
computer display monitor for display of text information.

Additionally, a control device of a systen according 10 the
imvention caa be implemented with » graphicel waer intes
face that facilitates wser interaction with the system. For
example, such 2n mterface can include » region that provides
an indication of a user’s pasi progression lkrough, and
present location within, the body of information. kn a news
browser acoording to the imvention, for example, a program
map is displayed that facilitates navigation through the news
programa that caa be selected for display.

Tixc investion abw coables rcal-time acquisition and
review of some or all of the body of information. The
inveniion epables 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 realtisne
duplayofmemallofahodyofmﬁxmﬂnnwhleﬂm
displaying related information mn response to the real-time
display. For example, in a news browser acvording 10 the
iovention, klevision news programs can be acquired and
displayed as they ocour. Related news slories, either From
previously acquired television pews programs or text news
sources can be displaved as cach television news story is
displayed in real tme.

The invention zlso coables control of the mamer in which
the information is displayed (e.g., the apparent display rate
of the display can be comtrolled, the display can be pansed,
a sunmary of a portion of the body of information can be
displayed). For example, in 2 news browser according to the
invention, the nser can cause a summmary of ope of move
television news stories i0 be displayed (rather than the cntice
news slory of siofies), the user can speed up (or slow dowa)
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 resnsmes af an accelerated rate until the diaplay of
the news story “catches up”™ to where the display would have
been withow! the pavse {2 useful feature whea the klevision
news story is being aoquired and displayed in real time).

In one aspect of the imvention, a sysicm emables acquisi-
tion and review of a body of information thu inchides a
multiplicity of segments that each represent a defined set of
information (frequemity, a comtiguous related set of
information) in the body of information. The system
includes: i) 3 mechanism for acquiriog data representing the
body of information; ii) a mechanism for storing the data; iié)
a firsl 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 mechandsn for comparing the data
representing a segment of the body of information to the data
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to determine wheiker, o one or more predeter-
mined ¢riteria, the compared segamenis are related; and v) a
second display wechanisi: for generating a display of a
portion of, or 2 representation of, a second segment of the
body of information from data thal is part of the stored data.
(A metbod accomding 1o the invendion, and a computer
readable medinm encoded with one or more L
programs acoerding to the invemios, both cnable similar
capability.) The second display mechanism displays a por-
ion oF represcutation of the second segment in response to
the display by the first display mechanism of a first segmemt
to which the second segment is related The second display
mechanisn can display a portion or representation of the
second segment substantially coextensive in time with the
display of the related first segment by the first display
mechanism. The system can further include a mechanisan for
identifying 1he subject matter conent of a segment of the
body of information, se that the mechanism for comparing
can determine the similarity of the subject matter content of
4 segment to the subject matter content of a differemt
segment {wsing, for example, relevance feedback) and use
thai result io determine the relatedness of the compared
segmenis. The systemn can also include a mechanism for
identifying an instruction from a user 1o begin displaying at
least some of the body of information, the first display
mechaisn begiming display of a segment in response to
the uses instruction. When a portion or represeniation of a
second scymem is being displayed, the sysiem can enable
such a second segment to be selected for display by the fiest
display mechaasism. Ofien, the segmenis displayed by the
first diwplay mechanism are represented by audiovisual data
(and, in particular, audiovisual data that can be used to
geaeraie an andiovisual display that can vary with time),
such as, for example, data produced from television or radio
broadcast signals. The segments displayed by the sccond
display mechaism cag be represented by audiovisual data
(e.g, 2 single representative video image, or “keyframe™) or
by text data (e.g., text excerpts), such as, for example, data
from computer-remdsble data files acquired over a computer
network from aa information providing site that is pan of
thal network. In particular applications for which use of the
mvention 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 momitor). The system can advanta-
geously be implemented so that the various devices are
interconnected 10 & conventional bus that enables
the devices o communicate with cach othor such that the
devices do not require wire communication over network
communication lines to commmaicate with cach other (the
devices are “unicthered”).

In another aspect of the inveation, a system for reviewing
a body of audiovismal information that can vary with time
(e.g. the conest from one or more news broadcasts)
inclodes: i) a mechanism for displaying the suchiovisual
information; and ii) a mechanism for controlling operation
of the system, the mechanism for comtrolling being physi-
cally separate from the mechanism for displaying amd
including a graphical wser interface for enabling specifica-
uonufconwol;mtmchom.'!hemhmmcanndvmh-
geously be raade portable. Further, the system can advas-
tageously inclede » mechanism for 2-way wireless
communication between the mechanism for displaying and
the mechanizas for controlling. The graphical user interface
can inclede ome or more of the following: i) a playback
control region for emabling specification of control instrac-
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tions that control the mamner in which the mdiovisual
informstion is displayed on the means for displaying; ii) a
map region for providing 1 description of the subject matier
comient of the audiovisual information and for caabling
specification of control instructions that ensble navigation
within the andiovisual information; iif) a related information
region for displaying a portion of, or a representation of, a
smemlhatmmhbdmasegnmbmdmphyodbythc
mechanism for displaying; and iv) a secondary informa
duplaympon&&rdqhymgascmuduyuﬁmmﬂmuug—
meat that s related to a segment of the andiovisual infor-
mation (hatl is being displayed by the mechanism for dis-
playing. In paricular, the playback control regiom can
include one or more of the following: i) am interface that
emables selection of one of a plusliy of subject mater
categories, all of the segments of the sudiovisnal isforma-
tion corresponding 1o a particular subject mabier category
being displayed in response to the scloction of that subject
makter calegory; ii) an imterface thai enables variation of the
apparent dizplay ratc at which the swdiovisnal information is
displayed; iii) an imerface that enables specification of the
display of a summary of a segment of the audiovisawal
information; iv) an interface thal enables the display 1o be
paused, then resumed af an acoelerated rate that eontimes
il the display of the andiovisnal information coincides
with the display thai would have appeared had the display
not been paused; v) an interface that enables termination of
the current segment display and beginning of a new segment
display; and vi) an interface that enables repetition of the
current segment display. The wmap region can further idemify
a segment of the audiovisual information that is curremly
being displayed and/or identify cach segment of the andio-
visual information that has previously becn displayed.

In 5iill another aspect of the inveation, a sysiem emables
review of a body of information, the body of information
including s first portion that is represented by sudiovisaal
data that can vary with time and a second portion that is
represented by text data. The system includes a first display
device for displaying the first portion of information and a
secon display device for displaying ihe second portion of
formation. The fiest display device is particulaly adapted
for generation of a display from time-varying audiovisual
data, while the second display device is particelarly adapted
for gemeration of a display from text data. The first display
device can be, Tor 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 cach other 3o that related
information can be displayed at the same time on the two
devices, in the same mawner as that described above.

n another aspect of the invention, a method calegorizes
acoording lo subject malter a segment of a body of infor-
mation (that inclhudes a plurality of segments), the segment
Dot previously having beea categorized according o subject
matier, based upon the subject matter calegory or calegories
mwdwnhoneummpmumdyunamﬂdm-
ments of the body of information. The uncategorized scg-
mmhwbunaqumdﬁomaﬂt!dlum(lhat
supplics, for cxample, tebevision or radio broadcast sigmals)
and the previously categorized scgment or segments can
have been acquired from a second data source {that supphies,
for example, computer-readable data files) that is Jdifferent
than the first data source. The method inchades the steps of:
i) determining the degree of similarity between the subject
matter content of the uacategorized segment and the spbject
matier content of each of the categorized seg-
ments; ii) identifying one or more of the previously catego-
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rized segments as relevant 1o the uncategorized segment
hmdqonthede&rmmddemdsmﬂaﬁyofwhw
matter couteat between the uncategorized segment and the
previously categorized scgmenis; and iif) selecting one or
more sebject matter categories with which 10 identify the
uncalegorized segment based upon the subject matier cal-
egory of Categorics used to identify the relevant previously
categorized sepment or segments. (A computer readsble
medium eacoded with ose or more compuier programs
according 1o the invention cnables similar capability.) The
step of determining the degree of similarity cag be accom.
phished using a relevance feedback method. The step of
identifytag one or more of the previomsly categorized seg-
ments as relevant 10 the uncategorized segment can include
the steps of: i) identifying a multiplicity of the previonsly
categorized segrments that are the most similar to the uncat-
cgorised segment; ii) determining the degree of similarity
between each of the mubtiplicity of previomsly categorized
segments and each other of the plurality of previomsly
categorizad segments; jii) for each pair of previcusly car-
cgorived segments of the multipliciy of previously catego-
rized segments having grester than a predefined degree of
similarity, eliminating one of the pair of previously catego-
rized segments from the multiplicity of previowsly catego-
rized segments, wherein the previousty categorized segment
or segments remaming afier the siep of climinating are
similar and distinct previously caiegorized segments; and iv)
idemtifying one or movs of the similar and distinct previously
categorized segments as relevant previcusly calegorized
sepmenis.

In another aspect of the invention, a method determines
whether a Ssat set of information represented by a sctof data
of a first type (e.g., text data) is relevant 10 a second set of
information (that is different than the first se1 of information)
represended by 2 set of data of a second type (c.g., audio-
visual daéa). The method includes the steps of: i) deriving 2
¢l of data of the secomd type from the set of data of the first
type, the derived set of dala of the second type also being
representative of the first set of information; ii) determining
the degree of similarity between the set of dala of the second
type representing the second set of informstion and the
derived set of data of the second 1ype repeesenting the first
set of information; and iii) determining whether the first set
of information is relevant to the secomd sct of information
based upon the degree of similarily between the set of data
of the second type representing the secomd et of information
and the derived set of data of the second type representing
the first sel of information. (A compwier readable medinm
encoded with one or more compuier programs according to
the iovention enables similar capability.) The step of deter-
mrining the degree of similarity can be accomplished using
a relevance feedback metbod. Siill Farther in accordance
with tisis aspeet of the invention, a method can determine
which, i any, of a2 multiplicity of sets of information

by an associated set of dsta of a first type (each
of the eultiplicity of sets of information being different from
other of the multiplicity of sets of information) are relovant
o the second set of information represented by the set of
data of tee second type. This method includes the sieps of,
in addition to those discussed above: i) determining the
degree of similarity between each set of data of the fimst type
repressating one of the muliiplicity of seis of information
and the derived set of data of the fiest type ing the
second set of information; ii) dentifying which, if any, of the
sets of data of the first type representing one of the multi-
plicity of sets of information have greater than a predefined
degree of similarity to tie derived se1 of data of the first type
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representing the second set of information, ihe sets of data
of the first type 50 identified being termed similar sets of data
of the first type; iii} determmining he degree of similarity
between each similar set of data of the first type and cach
other simvilar set of dats of the first type; iv) for cach puir of
similar sets of data of the first type having grestcr than a
predefined degree of similarity, climinating onc of the pair
of similar sets of data of the first type from the set of similac
scis of data of the first type, wherein the set or sets of similar
data of the first type remaining after the step of eliminating
are similar and distinet sets of data of the first type; and v)
identifying the set or sets of infornation correspondiag o
one or more of the similar smd distinct sets of dats of the st
type as relevant to the second set of information.

In still another aspect of the invention, a method emables
the identification of the boundaries of segments ia a body of
information that is repecsented by a set of text data and at
least one of a s¢1 of sudio data or a set of video data, each
segment representing a comtiguous relsted set of information
in the body of information. (A compuier readable medism
encxxled with one or more computer programs sccording o
the invemiion enables similar capability) The segment
boundarics are klentified by first performing a coarse parti-
tioning method to approximately locate the segment
boundaries, then performing 2 fine partilioning method o
more precisely locate the segment boundarics. In the coarse
partitioping method, time-stamped markers in the set of text
daa are identified and used to determine approximate 36g-
ment bounklaries within the body of information. For each
time of occurrence of s approximate segment boundary in
the text datz, s range of time is specified that includes the
time of occammence. Subscts of mutio dsa or subsets of video
data that occur during the specified ranges of time e
cxiracted from the complete sel of audio data or the com-
plete set of video data. The fine parntitioning method is then
porformed to ideatify one or more breaks in each of the
subsels of audio dala or each of the subsets of video data.
The best break that ocesrs in each subset of audio data or
cach subset of video daa 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 vsing any appropeiate method.
For examplc, when scgmemt boundaries are being detor-
mined in video data, scene bresk identification can be used
to implement the fine partitioning. When scgment bound-
aries are being determined in sudio data, the fine partitioning
can be implemented by, for example, pause recogmition,
voice recoguition, word mecogaition or music recogaition.
Once segment boundacies have been determioed in the audio
data or the video data, a syoachronization of the audio data
and the video dala can be used o determine 1he boundaries
of the segment in the other of the audio data or video data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram iHustrating a system acconding
to the invention fov aoguiriag and reviewing a body of

FIG. ZA is a diagrammatic representation of a graphical
user interface ageording to the invention that can be used ©
enable conirol of the aperation of a system according to the
invention, display informslion regarding operation of the
sysiem of the invention and display iaformation acquired by
the sysiem of the invention.

FIG. 2B is a view of an illestrative graphical wser inter-
face in accordance with the diagrammatic represcetation of
FIG. 3A.
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F1G. 3 is a Bow chart of 2 method i accordance with the
invention for ilentifying the boundarics of segments in a
body of information.

FIG. 4 is a flow chart of a method in accordance with the
invention for determining whether a first set of information
Teprescated by data of a first type is relevant 1o a second set
of information represeated by dats of a sccond type.

FIG. 8 is a flow chart of a method in accordance with the
invention for categorizing accoxking 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.

DETAHLED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

L. Ovecview

Generatly, 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
features that faciitate and eshance review of the body of
information. The invention easbles the body of information
to be quickly reviewed to obtaia an overview of the content
of the body of information or some portion of the body
information. The iovention also allows flexibility in the
manner in which the body of izformation is reviewed. For
example, the invention enables a uscr 1o move quickly from
one segment of a body of information to another, enabling
the user to rapidly begin observing particular infarmation of
interest. Furiher, the invention enables a unser 10 quickly
locate information within the body of information that
pertains to a particular subject in which the user has an
mm]hsmvemmabomahhsamerm,whenm
ing pariicalar information, quickly God amd review other
information that is related to the mformation thal the user is
observing. Additionally, the invention enables the user to
control the manner in which the information is displayed
(e.g.. the appasent display rate of the display be
controlied, the display can be psused, a summary of a
portioa of the body of information can be displayed). The
tnvention abo provides the user with an indication of the
user’s past progression through, and present location withia,
the body of information, such indications aiding the user in
selecting further segments (described below) of the body of

The bedy of information can be represented by ooe or
more sets of audio data, one or more sets of video data, one
or mare sets of text data or some combination of the three.
Herein, “sudio data” refers to data nsed 1o generate an awdio
display, “video data” refers 10 daiz used to generale a video
display subsiamtially including images other than text
images, “tex! dma” refers 10 data used 1o generate & video (or
audio, though typically video) display of text images, and
“audiovisusl data” refers to data that includes audio and/for
video data, and may inclede text data. In a particular
embodiment, the invention enables the acquisition and
review of oae or more sets of nformation represented by
audiovisual data, as well as related sets of information
represented by text data,

For example, i a particular application of the invention,
the contest 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,
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CBS) news programs. The second set of information sosrces
could be, for example, on-line news. services such as Clari-
pel™ or news wire services such as AP or UM. ki is
comcmplated that 1563 application of the inveatioa can be
particularly uscful as 3 means of enbancing the viewing of
conventional iclevision news programs. For example, in this
application, the invention can enable the user 10 access the
news stories of audiovisusl vews programs W a random
manner so that the user can move quickly from one news
program to another, or from one pews story B 2 pews
program 1o another news story in the same or another news
progrem. The invention can also enable the usor to guickly
locate news stories pertaining to a particalar subject.
Additionally, when the user is observing a particulss news
story in an audiovisual sews program, the investion can
identify and display a related text news story or stogies. The
invention can also casble the user to control the display of
the audiovisual news programs by, for cxample, speeding vp
the display, causing a summary of oue or more news stories
to be displayed, or pausing the display of the uews stocies,
thereby enabling the user to quickly ascertain the contemt of
ope Of MO News Storics Of entilc mews programs.
Additionally, the invention can indicate 10 the naer which
awdiovisual news program is currently being viewsd (and,
farther, which aews story wilhin the news program is being
viewwd), as well as which news siories and/or news pro-

1. System Configuration
FIG. 1 s a block diagram illusirating a syslem 1%
aceording ko the invention for acquiring and reviewing a
body of mformation. A user 169 interacts with a comtrol
device 101 10 cawse nformation to be displayed on a primary
display device 182. The control device 181 includes an
appropriate user interface (e.g., & graphical user interface, as
discussed in more detadl below) that allows the user 109 to
specify control imstructions for effecting coatrol of the
system 188, Commmunication betwoen the control device M3
and the primary display device 182 is mediated by a system
controfler 103. The system controlier HIB causes primary
information to be acquired from a primary information
lﬂwaapnmarymﬁmm:tmdﬂaacqlmtnndwm
189. Herein, information™ is any information the
display of which the user can direcily control. The sysiem
controller 188 also causes secondary information {which is
typically related 1o the primary information) to be aeqeired
from a secondary information sowrce M8 via a secondary
information data acquisition device 1. Herein, “secondary
information” is any information other than primnery infor-
maation that is acquired by a system acconding 1o the inven-
tion and thal can be displayed by the sysiem and/or used by
the system to manipulate or categorize (as described in more
detail below) the primary information. A data storage device
184 stores the acquired primary 2nd secondary information.
The primary information is displayed on the primary display
device 182. The sccomdary informadion can be displayed
(eg.. by the comtrol device 18 or by the primary display
device 183 i addition to the primary informatiom) or not
(ie., the secondary information may be used only for
categorizing and/or wmamipulation of the primary
informtation). Mustratively, the primacy informméon can be
videotape (or other audiovisual dsta representstion) of an
awdiovisual news program or programs and the secondary
information can be the text of news stories from text news
sources.
The conircl device 181, the primary display device 1,
the system controller 183 and the data storage device 1M
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can be ¢mbodied in one or mose devices that caa be
interconnected to a coventional computer bus thal cnables
the devices o communicate with each other. In particular,
the devices 160, 162, 183 and 384 can be integrated into a
system in which the devices do not require wire communi-
cation over network cormmusication lines 1o commumicate
with each otlr (onc or more of the devices 1o, 183, 103
and 104 is “untethered” with respect to one or more of the
other devices 161, 162, 163 and 104). Thus, once the
primary and secondary information kave been acquired by
the system 108, the primary and secondary information can
be accessed and displayed at a relatively fast speed, thus
providing quick response t0 control insiractions from the
user and emabling gencration of displays with accepiable
fidetity. In contrast, a networked systemn in which 1he devices
must communicaie with each other over s network via wire
comnmnication lincs—in particular, a sysiem in which the
control device and display device or devices must commm-
nicate over such wire communication lines with the data
storage device on which 1bc information is stored—may nol
produce accepiable performance. In the networked systzm,
the opezation of ihe system is limited by the commuaications
bandwidth and latency of the network commumcations
medium. For example, the bandwidth of the network eom-
nunications medium may not be adeguate 10 enable tramfer
of data from the data storage device 194 (o the primary
display device 183 quickly enough to caable a display with
acceptable fidelity to be genersted by the primary display
device 168 Or, the response to a conirol instruction from the
control device 181 may be undesirably sfow because of
inadequate specd of the nctwork communications medium.

The primary informetion data acquisition device 108 aad
secondary information data acquisition device 108 can be
implemented by any appropriate such devices. Where the
primary information source 187 is comprised of lelevision
ncws broadeasts, for example, the prinsary information dma
acquisition device 188 can be a conventional television uner
and video capture device that acquires the data representing
the primary information via conventional cable conmections,
satellite dish or television amtenna. Where the secomdary
information is comprised of online text sources (ic., texi
sources available over a compuder network such as the
Internet), for example, the secondary information data
acquisition device 1806 can be a conveatiosal modem or
other communicalions adapier, as known by those skilled in
the art of data commmnications, that epables acquisition of
daia representing the secondary information via one of more
comventional communication lines, such a3 telephone lines,
TSDN lines or Ethernet connecticns. (It is also possible that
the primary information can be acquired from omline
sources, such as via the Internet or other competer networsk.)

The primary information data acquisition device Hig and
the secondary information dala acquisition device 1k cxn
communicate with the aystem comtroller HO in any appro-
Ppriate manner. As described below, the sysiem controlier 103
<an be implemented as pan of a digital computer. Where this
is the case, the commumication between the system control-
ler 163 and the devices 108 and 188 is preferably imple-
mented 1o gnable compuier control of the devices M and
186. When the device 108 or 186 is ussd 10 acquire infor-
mation aver a computer network, the device 108 or 108 will
be a device, such as a compuier modem, for which sach
comnmaication 1o the system controller 13 can be inaple-
mented using well-known methods and apparalus For other
types of devices, such communication must be inmplemenicd
in another manver. For example, when the device 1 is a
television tuner, commapication betweea the system con-
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teoller 188 and the device 18F can be implemented using a
VISCA (Video Sysicm Costrol Architecture) connection.

As will be apparest from the description below, ihe
pmcemingofﬂwdahmsenhugtbeprhm‘yandmmgi—
aryu:formﬂmngemmﬂynmsthﬁthednabeincﬁgﬂal
form. Text data acquired online text sowrces, for
example, is acquired in digital form and 50 can be used
directly in such processing. Analog television sigmals,
however, must be digitized before being used in digital
m%mkm@ﬂnﬂmm
A/D conversion methods and apparatus. Further, it is desie-
able to compress the data to increase the amount of data (i.c.,
primary and secondary information) that can be stored on
the data storage device 184. For exampile, the television data
can be compressed accowding to the MPEG, JPEG or
MIPEG video compression standards, as known by those
skilled in the art of audic and video data compression. The
tex1 dafa can also be compressed, using coaventional text file
compreasion programs, sach as PKZIP, though, typically,
such compression provides a relatively small bencfit becanse
the amount of text data is small compared to the amount of
swdio and video data, and the amount of data required to
represcat the categorization information (described below).
Finally, it may be desirable or necessacy to transform digital
data into an aoalog waveform again fe.g., convent digital
video daia iro analog video dala for display by a ilevision).
This can be accomplished using conventiomal D/A conver-
sion methods and apparatus.

In the embodiment of the invention shown in FIG. 1, the
system W according to the inveation makes use of two
devices for display aod conlrol: a primary display device
162 for displaying the primary information and a comtrol
device 181 for controlling the opesation of the primary
dmplaydwwelﬂl.l’mferably the control device 101 is

scparate from the primary display device 102 and
portable so that the uscr bas flexibility in selecting a position
relative 1o the primary display device 102 during use of the
system 108, For cxample, such an cmbodimeat could aBow
a user to usé the invention whilc sittiag in 2 chair or on a
couch, reclining in bed, or sitting &t a table or desk.
Additionally, whea the secoudary information is texmal
{%.g., the text of news stories) and the control device 1 is
used to display such seeondary information, the: poriability
of the control device 182 atendant sach an embodiment
increases lhe likelihood that the text is displayed on a device
thsl can be held in close proximity io the user, thereby
improving the ability of the user to view the 1ext. Further, as
ducumedmg!eamduulbelow,themmldemlﬂ
preforably bas sophisticated wser interface capabilities.

As previously mentiomed, a system according to the
invention (including the sysicm H08) can be implemenied so
thai the primary display device M2 displays the primary
information while a separate device (e.g., the control device
181) displays the sccondary information. Further, as can be
appreciated from the description herein, the inveation can
advantageously be used in sitwations in which the primary
information is audiovisual information (and, in particular,
audiovisnal mformation thai can vary with time, such as the
content of a ielevision program) and the secondary infor-
mation is text information (some or all of which is, typically,
likely to be related to the audiovisual information). In such
an implementation of the inveation, the use of two differem
devices for display allows the optimization of the display
devices for Lhe particular type of information o be dis-
phayed. (A system according 1o the invention can, in general,
have any aumber of displays, as necessary or advantageous.)
Thus, where the primary isformatiom is audiovisual
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information, the primary display device 148 is preferabiy a
device that enables bigh quality audio and video images (in
particular, time-varying audio and video images) 10 be
produced, such as a t¢levision. However, while a televisios
is good for displaying audiovisusl information, the telovi-
sion docsn’t do as good a job with the display of wxt,
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 msed 1o
display the secondary information. (Herein, a “computer
display monitos™ can display not only video, but also andic.)
In pariicular, a portable compuier (e.g., a nolebook or
subpolebook compuier) can advanlageously be wsed to
implement such display. Moreover, the portable computer
can also be used to implement the conirol device 141, thus
allowing the display of the secondary information 10 be
integrated with the user interface used to specify instractions
for controlling operation of the sysiem 188. Where a por-
table computer is used to iplement the control device 181,
communication between the control device 188 and the rest
of the sysiem 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 freedom of movement when using the control device
191,

The sysicm controller 188 can be implemented by any
conventional processing device or devices that can accom-
plish the functions of a system coniroller as describod
berein. For cxample, the system controller 193 can be
implsmeated by a conventional misroprocessor chiip, as well
as peripheral and other computer chips that can be coafig-
ured 1o perform the functions of the system controller 1693,
The data siorage device 184 can be implemented by any
coaventional storage devices. The data storage device 184
can be implemented, for example, by a conventional com-
puter hard disk (to cnable storage of digital data, including
analog data—e.g., kelevision or radio sigrals—ihat has been
digitized), a conventional videotape (to enable storage of,
for example, analog dala comesponding 1o acquired tekovi-
sion signals) or a conventional audiotape (0 esable storage
of, for example, analog data corresponding to acquired radio
signals). In particular, the sysiem controller 183 and data
storage device 104 can be implemented, for example, in a
conventional digital computer. The devices with which the
system coatroller 183 and datz siorage device 184 are
implemented shonld have the capability to compress and
decompress the audio, video and text data quickly enough 1o
enable real-time display of that data. The sysiems controller
183 can comenmicate with the control device 188 and the
primsy display device 182 in any appropristc manber,
imcluding wire and wirckess communications.

In a particular embodiment of the inveation, the conirol
device 14 can be embodicd by a portable computer (e.g., a
Thinkpad™ computer, made by IBM Corp. of Armonk,
N.Y.). The portable compwier and associzted display scieen
facilitate the peesentation of a graphical wser imerface, as
will be apparem from the description below. Preferably, the
portable comrputer has a color display screen. A color display
screen further facilitates implemestation of a graphical user
interface by emabling color differentiation to be used to
enhance the features provided in the graphical wser interface.
‘Fhe Thinkpad™ can be configured {as koown by those
skilled in such art) to act as an X/windows terminal (clicat)
that conmmmnicates with an X/windows host (server), using
standard X/windows protocols (as also kmown by those
skilled in such art), to enable generation and display of the
graphical user interface. In this particular embodiment of the
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invention, the primary display device 18, as well a3 the
system controller (X/windows host) 33, can be embadied,
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 wirciess Ethernet link.

Alicratively, botk of the primsary display device 183 and
control device 184 could be implemented in a digital com-
puler with the syskem controller 103 and data storage device
164 (although such an implementation may ool 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 desdciop computer
could be used o implement a system of the inveation in this
manner. In particvlar, implementation of a systemn according
to the invention in this manner could advantageously be
accomplished om a portable compwier such as a notebook
compuler.

HI. User interface

A. Oraphical User Interface
1. Overview

FIG. 2A is 3 disgrammatic representation of a graphical
user interface (GUT) 200 according o the invention that can
be used (o enable conirol of the operation of a sysiem
amdmgmlhemnnun,dmplaymﬁmmmm
operation of the system of the invention and display infor
matioumquiredbylhesystemoﬁheiweﬁmﬁeunlly,
a GUI according to the invention can be displayed using any
suitable display device. Further, whea a GUI acconding 1o
the invention is displayed on a display mounitor of a digital
computer, the GUI can be implemented by appropriately
tailoring comventional compulter display sofiware, as known
1o those skilled in the art in view of the discussioa below. For
example, the GUI 209 can be displayed on the screen of a

le computer.

The GUI 208 includes four regions: primary information
playback control region M, primary information map
region 202, related primary information regicn M3, and
related secondary. information region 38d. h is o be under-
stood that the regions 201, 262, 3 and MM could be
arranged in a different manner, have different shapes and/or
OCCRPY & greater of lesser portion of the GUT 208 than shown
in FIG. 2A. Additionally, it is 1o be understood that a GUI
according to the inmvention need not inchude all or any of the
regions 201, 202, 283 or 2M¥; it is oaly necessary that the
GUI include features that allow the system acoording to the
imvention to be controlied. Thus, for example, a GUI secord-
ing to the imvention could function adeqmately withowt a
related primary information region 363. The GUI also need
nol, for example, inclnde a primary information map region
202 or a primary information playback control region 8%
having exactly the characieristics described below; other
interfaces enabling similar functionality coukl also be nsed.
The GUT ¢could also be implemented so that user interaction
with standard GUI mechanisms such as menus and dialog
boxes s necessary to cause display of system controls,
system operation information, and/or aoquired information.
For example, a GUI according to the invention could be
implemented such that a display of the celated sccomdary
information region 284 is produced only upon appropriste
intcraction with one or more meows and/or dialog boxes.

FI1G. 2B is a view of an illustrative GUI 218 in accordence
with the diagrammatic representation of FIG. 2A. The GUI
210 is particularly tailored for use with an embodiment of
the invention in which the primary information incledes
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videotape of one o more news programs and the secondary
information includes the text of news stories from lext news
sources. Below, the regions 204, 202, 203 and 284 of the
generic GUL 2 are described gencrally, while the corre-
sponding regions 241, 212, 213 and 114 of the particular 5
GUI 238 are described in detail,

2. Control of Primary Information Display

The primary information playback conirol region 381 of
the GUI 289 is used to coniral the manucr in which the
primary information is displayed on the primary display
device 12, The region 3M can be used, for example, o
provide a meobasism to enable the user (o begin, siop or
pause display of the primary isformation, as well as rewind
or fast forward the display. The region 281 can also be used,
for exampie, 10 conirol the particular primary information
that is displayed, as well as the apparent display raie at
which the primary information is displayed.

As seen in FIG. 28, ihe primary information playback
control region 21 of the GUT 218 includcs topic “buttons”
218, comirol “buttoas” 236 and a speed control 217, K is 1o
be woderstood that the fanctionality of the topic butions 218,
conim] buttons 314 and speed control 21 ¥, described below,
could be accomplished ia & marmer otber than that shown in
FI1G. 38 and desoribesd below,

The topic buttoss 318 enable the user to select a subject
matter category so that, for example, all news stories in the
recorded news programs that pertain 10 the selected subject
matter category are displayed ome after the other by the
primary display device 182. Abernatively, selection of a
topic bution 218 could cause a list of news stories pertaining 30
to that subject matter category to appear, from which list the
uscr coukd select one or more acws storics for viewing. (The
categorization of the primary information by subjcct matter
category is discussed in more detail below.) The GUI 218
includes six topic butions 213 to enable selection of news 35
stories related w0 intersationsl oews (“Workl™), national

news (“National™), regicaal news (“Local™), business news
(“Business™), sports news (“Sporis”), and human interest
news (“Living™); however, a GUI according 1o the invention
can inclwde any number of topic bettons and each bution can
correspond Lo any desired subject malter calegory designa-
tion.

The control buttons 334 enable 1he user 10 control which
news story is displayed, as well as the manner in which a
news story is displayed. Moving from left w right in FIG.
2B, the control buitons 236 respectively cause the display to
aclivate a dialog box that enables the uscr to perform a
keyword search of the text of news stories acqaired by the
system of the ioveation, return to the beginning of the
currently displayed story io begin displaying the story again,
stop the display, start the display, and skip ahead (o the next
story in a predetermined sequence of siories. A GUT sccond-
ing to the invention can include other control buttoas that
emable performance of other fonciions instead of, or in
addition to, the fanctions emabled by the control buttons 216,
such as fast forwarding the display, rewinding the display,
pﬂmﬂghchaphy(apnhcnlume&odacmrdmglom
imvention is described below), and displaying a summarized
version of the primary information (a particular method
according to the invemtion is described in more detail
below]

0
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The speed coatrol 317 can be used to increase or decrease
the apparent display rate with which the pri information
is displayed. The speed control display 317 shows a pumber
that represents the amownt by which a normal display rate is
mmltiplied to produce the current apparent display rate, and
includes a graphical slider bar that can be used to adjusi the
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apparest display rate. The manner in which the apparent
display rale can be chsaged is described in more detail
below.
3. Map of Primary Information Display

The primary information map region 382 of the GUI 208
provides the user with a description of the content of the
primary information that is available for dispiay, as well as
information hat facilitses navigation through the primary
information, and can also be wsed to allow the user to select
particolar primary information for display. The description
of the primary information can inchwde, for example, an
fllustration or other description of 1he subdivision of the
primary information into smaller portions (e.g., segments) of
information. Such iltusiration or description can convey the
aumber of portions, the length (ie., lime duration) of each
portion and the subject matier of cach portion. The region
283 can also be used to show the user the location within the
primary information of the portion of the prismary informa-
tion that is curremly being viewed, as well as which (if any)
portions of the primary information have previously been
viewed. Additionally, the region 202 can be used to enable
the user o move freely among portioms of the primary
information by, for example, using a conveatiom] mouse o
point and click on a portion of the primary information that
is illnsirated in the region 243

As seen in FIG. 1B, the primary information map region
212 of the GUI 2H includes several subdivided rows, each
row representing a particular news program (e.g, CNN

‘Headline News, NBC Nighily News, etc.). Bach row is a

map that illustrates to some level of detail the content of the

ing ncws program. Each of the subdivisions of a
row represent breaks during the news program, such as
breaks betweon mews storics. The region between each
subdivision represents a news story (a region could also
represent, for cxample, an advertissment). The duration of
each news story is depicted graphically by the length of the
region corresponding Lo thai mews story. Each region in a
row can be displayed in a particular color, each oolor
representing & particalar predetermined subject matter cai-
egory (i.e., topic), 30 thal the color of each region dencies
the subject maiter category of the news siory corresponcding
1o that region.

The map region 312 can be further enbanced in sny of a
variety of ways. For example. the news program (row) that
is cuerently being viewed can be marked, such as by, for
example, sbading the row of the cureally vicwsd ncws
program a particular color or causing a pasticular type of
symbol 1o appear adjacent to the row of the curremtly vicwed
been viewed can be marked in an appropriate mannez, such
as by, for example, causing the regions of the viewed news
stories o be cross-haiched or to be shaded a particatar color.
The cwrent viewing location can alo be shown: in FIG. 1B,
this is shown by a vertical line.

4. Rebied Primary Information

The related primmry information region 383 of the GUI
298 displays “thumbeails” which identify segments of the
primary information that arc rclated to the primacy infor-
mation that is currcntly being displayed. Though i1he region
203 includes four thumbnzils 203z, WGd, M3c, 0d,
generally, the region 243 can be used to display any nwber
of thumbnails. Parther, the thumbpails can sake any form,
such an a display of a portion of the segment or 2 display of
a representation of ihe segment. For example, the thwmb-
nails 283a, 2005, 383, J3d can be single video images that
represeni the video data of the segment being identified
(“keyframes™). {As scea in FIG. 3B, the related primary
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information region 213 of the GUI 118 includes theee single
video images that cach represent a news sicry from a news
program.) Alternatively, ihe thumbaails 203a, 2035, 208,
2034 could be a text sumasary or other text identifier of the
scgment being identified. Or, the thumbnails 208a, 2005,
Hac, mdmnldbepwmdmummﬁuﬂemfy
the coeresponding segement. Other possibilities exist, as
known to ihose skilled ia the ant.

To emsble display of thumbnails, primary information
segmems that are related to the primary information segment
that is being displayed must be determined. A threshold of
relatedness (ibe cxpression of the threshold depending upan
the method used wo determine relatedness) is preferably
specified so that only segments that are sufficiently related to
the displayed segment are displayed in the related primary
information region 288, even if thal means that Jess than the
allotied mumiber of segments (including no segments) are
displayed. I appropriate, redundant segments can be elimi-
pated from the primary isformation segments to be dis-
played in the related primary information region 383, using
techaiques similar to thase described below for eliminating
redundant segments from a sot of segmeats identified as
similar to a designated segment (e.g., eliminating recdundant
secondsry information segmenis that are similar to a dis-
played primary information segment).

Kdestification of the relatedness of primary imformation
segments cant be accomplished by determining the degree of
similarity between the primary information segment being
displayed and each otber primary information segment. The
degres of similarity can be delermined using any appropriaic
method, such as, for example, relevance foedback. The use
of relevance feedback to detcrmine the similarity between
two segments is discussed in more detail below with respect
tothemermmoaoflhemhtedmofplmarymd

information segments (sce, in particalar, section
IVR.2. below). The wec of relevance feedback aecessitates
that s¢is of texl dala thal represent the primary formation
segments be cresed (by, for example, wsing a conventional
speech recognition method 10 create a wamscript of the
spaken portion of the audio data ¢() if such sets of text data
do nol already exist (e.g., a closed-caption transcript).

When the thembnails 203a, 2035, 203c, 2884 are
keyframes, cach keyframe should be representiative of the
video comtent of the scgment being identified. Each Ley-
frame can be, for example, 2 video Frame selected from the
video daa representing the scgment. The keyframe can be
selocted from ihe video data in any appropriate manner.

For example, the keyframe can be a video frame that
occars M a specified location within the video data of the
segment Ia a particular embodimem of the invention in
which the primary information comprises ielevision news
stories, a video frame that occurs one tenth of the way
through the video dmla representing the news story is
selected. Oue tonth was chosen because it was determined
empirically that video frames of pasticular relevance to the
content of a television news story tead 1o aecwr at sbowt that
point in the television news siory.

Alternatively, the keyframe can be selected based upoo an
analysis of the contenmt of the video data. One method of
accomplishing 1his is described in detail in the commonly
owned, co-pending U.S. paleni application entitled “A
Method of Compressing a Plurality of Video Images for
Efficiensly Storing, Displaying and Searching the Plurality
of Video Images,” by Subutai Abmad, U.8. Ser. No. 08/528,
891, Blied on Sep. 15, 1995, the discloswre of which is
mmrpormdbymkmhumn In that method, the content
of each video frame is represented by a vector. The vector
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can comprise, for example, the discrete cosine raasform
{DCT) coefficients for the video frame, as known to those
skilled im the art of video image analysis. (The DCT cocf-
ficients indicate, for example, how much objects in a video
frame have moved since the previous video frame. ) From the
wvectors 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 thal is represented by a vector
that is closest to the average vector for the video data. This
method of selecting a keyframe can be advaniageous as
compsted to the arbitrary selection of a video frame that
oocurs al a specified location within the video data, since it
is likely to result in the selection of a video frame that is
more representative of the video content of the segment.

Rather than selecting a single video frame from the video
data to be 1be keyframe, mnthiple keyframes caa be identi-
fied from the video datz and the keyframes “tikd,” ic.,
presented iogether adjacent 1 each other. Or, the video data
can be analyzed and a composite video frame synthesized
from the video data. Any techmique for synthesizing a video
frame or frames can be used.

The keyframe may alao be a video frame or frames that
are not selected from the video data. For example, a repre-
scotalive video image (e.g., one or more video frames) can
be selected from a hibrary of video images. For instanee, a
uews story abowl baschall could be represented by a key-
frame showing a batter swinging at a pitch. Such sclection
can be dope masually, i.c., at sonwe point, a person reviews
ot is made sware of the conteat of the segment and, based
upon that knowledge, associates a video image from the
library with the segment. Allcrnatively, such selection cag be
accomplished automatically (meaning, bere, without liuman
intervention, €xcept to cstablish the criteria for the sclection
process) by analyzing the audiovisual data of the segment
(e.g.. with an appropriately programmed digital computer)
1o ascertain the content of the segment and, based upon that
analysis, associating 2 video image [rom (be library with the
segtcnt. The content of the segment could be delermined,
for example, using a categorization method as described in
more detail below. The segment 10 be categorized conld
cither be compared 1o previously categorized segmens that
can bhe displayed by the system of the inveation, or 10 2
library of “control segments”, cach of which comaim words
germane 10 a particular subject. .

The GUI 208 can be implemenicd, using conventional
interface methods, so that a nser of a system of the invention
can select {e.g., by poiming and clicking with a mowe) one
of the thumbnails J0da, 2035, 20c, I8 10 cause the
corresponding primary information segmen to be displayed.
(The map in the primacy information map region 23 is
adjusted accordingly.)

5. Related Secondary Ieformation

The related secondary mformation region 204 of the GIA
200 provides the user information from a secondary infor-
mmmmm&em@ymm
selated to the primary information currently bcmg:haphyad
Thoagh the region 204 includes two sccondary information
displays 2843, 20db, genenally, the region 284 can include
any oumber of secondary information displays. Funther, as
with the thumbnails 3z, 2005, 203c, 200 of the related
displays 204z, 2045 can 1ake any form. For example, the
secoadary information dispiays 24z, 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 218 includes three sets of lext that each are
a story from a text news sousce.} Other possibilities exist for
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the secondary information displays 204z, 204b, as known to
those skilled in the art. As the segment of primary informa-
tion being displayed changes, the secondary information
displays 204a, 2045 typically change as well. As indicated
above, segments of secondary information thai are related to
the primary information that is being displayed can be
identifled in 3 munwer discussed in more detail below. The
sysicm according to the imvention can also be implemented
s0 that the user can cause various parts of the sccondary
information displays 284, 388 to be displayed, e.g., the
user can be enabled 10 scroll up and down through a set of
text or move back and forth through a video clip, using
conventional GUT tools such as mouse pointing and click-
ing.
B. Other User Interface Techniques

User interface techniques other than GUT can be used with
the invention. For example, rather than wsing GUE “buttons”
(as illustrated in the primary information playback costrol
region 111 of the GUA 218 of FIG. 28), the manner in which
the primary information is displayed could be controlled
using a rolating knob device. Rotation of the knob in one
direction could cause the display of the primary information
o move forward (piay); roiation of the knob in the other
direction could cause the display of the primary information
o move backward (rwind). Further, the knob could be
construcied so that as the knob is rotated the vser focls
deteats s certain points in the rotation. Each detent could
correspond to 3 panticular apparest display rate of the
display. For cxample, when the knaob is positionsd i 2 home
position, the dizplay is siopped. When the knob is rotated
clockwise, the display moves forward, tbe first detent in the
clockwise direction causing thee display to occur at a nonnal
dinplay rate, ibe second detem specifying a target apparen
display rate of, for example, 1.5 limes the normal display
rate, the third detent specifying a largel apparent display raie
of, for example, 2.0 times the normal display rate, and so on.
Similarly, when the koob is rotated coumterclockwise, the
display moves backward (i.e., in a chronological direction
opposiie that in which the display normally progresses). The
first detent corresponds to pormal display rate, the sccond
detent specifies a tange1 display rate of, for example, 1.5
times the normal display rate, and so on. The maxizmmm
rotation of the knob in either direction could be limited, the
maxinmm rolatios corresponding to a maximwm targel
appareni display rate. The knob could be positioned at any
position in betwsen, thus allowing the target apparent dis-
play rale 1o be varied i beiween the maximum
forward amd backwasd display rates. The knok could also
include a cemtrally located pushbution to, for example,
emable skipping from the display of one segment of the
primary informalion 10 a mext segment of the primary
infornsation. The knob cowld be comstructed so that the
position of the knob (or activation of the pushbution) is
tranvmitied to the remainvder of the sysiem using wircless
communications, thos providing the user with relatively
large frecdom of mevement during use of the system.

IV. Processing of Obtained laformation
A. Information Acquisition
1. In Gencral

Returning to F1G. 1, the system controller G causes data
to be acquired from the primary information source 107 and
the sccondary information source 188, as described above.
The data is acquired vsing methods and apparatus that are
appropriale to the type of data being acquired. For example,
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television broadcasis using comventional for
receiving {e.g., 2 ielevision set and antenna) and rcording
{e.g., a conventional videocassetie recorder) telovision sig-
nals. O, the sysiem controller 183 can acquire data repre-
seqting eadio broadcasts using conventional equipment for
Teceiving (¢-g., a radio and mrtenm) and reconding (e.g., a
conventional audiotape reconder) radio signals. Or, the sys-
tem cortrotler 163 can acmire computer-readable data filkes
{that can includc text data, audio data, video dala or some
mhmamnoftwoormorcoﬂhosetypesofdﬂa),mg
conventional communications hardware and techniues,
over 2 computer network (e.g., a public network sach as the
Tateraet or a proprictary network such as America Online™,
CompuServe™ or Prodigy ™} from an information provid-
ing site that is pant of that metwork. In one particular
embodiment of the invention, the sysiom coniroller 140
acquircs primary information inctuding the ielevision sig-
nals ing the contcot of designated tclevision news
broadcsats, and secondary information including compuater~
readable data files that represent the content of designated
news siorics from lext news sources.

The data can be acquired according 1o a pre-cstablished
schedule (that can be stored, for example, by the data storage
device 184). Data can be acquired at any desired frequency
and the scheduled acquisition times specified in amy desired
manner (e.g., bourly, daily at a specified time, weekly on a
specified day ot a specified time, or after the occurrence of
a specified event). The scheduls can be used, for example, to
program a videocassette recorder 1o record particular tele-
vision programs a1 particular times. Likewise, the schedule
can be used, for example, to appropriately program a com-
puter to retricve desired data files from pacticular ectwork
siles {c.g., by specifying an appropriate metwork address,
such as a URL) of a computer nctwork at specified times. In
the latter casc, if the device with which the system controller
160 is implememed is pot operating {c.g., the computer is
0ot lmmed on) at a time when a scheduled acquisition of data
is 1o 1ake place, the system comtroller 198 can be imple-
mented so that all such data is immediately retrieved upon
beginning operation of the device (e.g., tumsing the comsputer
on). Further, connection over the petwork to the sike or sites
from which data is to be obtained can be accomplished by,
for example, inscrting a communicalions daemon o 2
startup file that is cxecuted at the beginning of operation of
the operating system of a computer wsed o implement the
system controller 13. For cxample, if te compuier uses a
Windows operating systcm, the dacmon can isitiaic 2 Win-
Sock TCE/IP connection to enable comnection bo be made o
the network site.

The acquired data svest be stored. As indicated above,
amalog data {such as television or radio signals) can be stored
on an appropriate medium, such as videotape or awdiotape.
Additionally, some or all of the dsta acquired by a system
aseoeding to the invention is, if not already in what form,
converied 1o digital data. The digital data can be siored on
a cowventioms] hard disk having adequate capacity, as
dexcribed above. To minintize the amount of data storage
capacity required, the digital dats can be compresaed using
comventional icchniques and cquipment. Flustratively, 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 240<150 resolution, and
the audio is recorded ai approximately 22 kHz.

Appropeiate nules can be established to handie situations
in which the data storage device 1M {whether single or

the system controlier 143 can acquire data represemting — maliiple devices) bas insufficiemt data storage capacity to
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store wew duts. For example, the oldest data can be deleted,
& nocessary, to make room for new data. For cxample, in the
pmhrembodxmemoftbemvenmnmwhwhlhcpmay
miormation is the content of designuted television news
programs and the sccondary information is the content of
designated text news siories, as new television news pro-
grams are recorded, the oldest siored programs can be
deleled a3 necessary to make space 10 slore the pew
programs, and text storics thai are okler than a specified
length of timx {c.g., several days) are antomatically delsted.

The GU1 208 (F1G. 3A) can also include 2 mechanism for
embhng the user 1o specify the particular informatios
desired, i.e., specify particular infarmation providers (e.g.,
news mtworh, such as CNN, NBC, ABC or CBS, or
mformtmnmvm,mchasqarmei“)mdduawqm
tion schedules for both the primary information source 107
and the information source 108. This could be
implementied, for example, using a set of nested merms, as
known by those skilled ia the art.

2. Recowding/Playback Mediation

Asystiem according o the invention may be instructed to
acquire new information at the same time that the system is
instructed to display other information. However, limitations
of the deviges or configuration of the system of the invention
cat mpede or prevent such simubtanecus acquisition and
display. Far example, the operating speed of a hard disk used
lo stofe the data describing the acquised information can
limil the capacity of the system for such simuliasecus
operation: for typical amounis of audiovisual data, current
conventional hard disks may not operate at a speed that is
adequate o enable the simultancouws storing of data to, and
acceasing of stored data from, the hard disk.

Thaa, ia one embodiment of the invention, when daa
acguisition is scheduled 1o begin at a time when the system
of the invention is being used for iaformation display, a
comvertional graphical user interface mechanism (e.g., a
dialog box) is used to alest the user of the system 1o the
conflict and offer a choice betweea conlisming with the
display (1hus delaying or eliminating the data acyguisition) or
ending the display and allowing the data acquisition 10
occus.

In another embodiment of the inventian, the pser can be
alerted ol. sn impending data acquisition sf some predeter-
mined time before the data acquisition is acheduled to begin.
Similar © the choice described above, the user can be
presenied with a choice 1o contisue with the display at that
ﬁmulnawthedquﬁsiﬁonwm.m”mmoflhe
invention can default to on¢ or the other modes of operation
(i.e., data acquisition or display) if the user does not make

a selection.

Or, the bard disk operating speed lasitation descyibed
above can be alleviated or overcome by using multiple hard
disks 5o that if data acquisilion begins at a time when data
1s being accessed for use in generating » display, the newly
acquired data is siored 10 2 hard disk thel does not contain
any previously stored data (or that, based vpon evaluation of
o6e of more predetermined mules, does not contain data that
is gxpected 10 be accessed during the time that the new data
is being acquired), thus ensuring that data access and data
storage will not occur si for a single hard disk.
Alternatively, the hard disk operating speed limitation can be
ackiressed by using only some portion of the available data
to generate the informution display, thus freeing more time
for use in storing data 1o the hard disk, However, this latter
approach may deecrcase the fidelity of the display umaccept-
ably.

In a similsr approach to the two hard disk approach
described shove, the data being acquired cam be stored oa a
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data storage device of one type, while the data to be used for
generating 2 display is accessed from a data storage device
of another type. For example, incoming (clevision signals
could be stored on a videocassette iape by a VCR, while
digital daiz from previous television transmissions is
retrieved from a hand disk for use in gencrating a television
display of the previously acquired data. The data reconded
by the VCR could be digitized at a later time and stored on
the hard disk for subsequent use (which use may also oecur
at a time st which incoming iclevision sigoals are being
acquircd by the VCR).
B. Information Sincturing

Typically, the data representing the primary and second-
ary information are not provided from the primary and
secondary information sowrces in a form that enables the
various aspects of the fovention described herein to be
realized. Thus, it is necessary or desirable to “siracturc” the
data (ie., 1o organize and categorize the data, and relate
pmhrdmmmhrdm)mmfnlways.&bwm
described several aspocts of such data structuring that ¢am be
implemented 2 pant of the fgvention.
1. Partitiouing
typically are, divided (“pastitioned”) into smalier related seis
of information of particular utility for the invention is the
identification within the primary and secondary information
of contiguovs related sets of mformation that typicelly
concern a single theme or subject and that can be delineated
in some manner from adjacent information. Herein, each
such contiguons related set of information can be refemred o
as a “segment” of the primary or secondary information.
(Note that, in the description below—aee section IV.C.1.—
of skimming an andiovisual display, “segment” is used in 2
different way; there, “segment” represenis a Contiguons
portion of a set of audio data that occurs during a specified
duration of 1ime.) Segmests within the primary information
are “primary information segments” while segments within
the secondary information are “secomdary information seg-
ments.” For example, if the primary information inclusdes the
content of several news programs, the primary information
can be divided into particular sews programs and each news
program can further be broken dowa into particular news
siorics within the news program, cach mews siory being
denoted as a segment. Similarly, if the secondary informa-
tion includes content from several iext sonrces, the second-
ary information can be divided into particular text sources
and each text source can be further divided into separate text
storics, cach text story being denoled as a segmwent. Note that
a “segment” m1ay somelins, stricily speaking, not be con-
tiguous in time {though it is contiguous in contem). For
example, a news siory thal is interrupted by a commervial
break, then continues after the commercial break, may be
defined as a single segmem, pasticularly if the body of
mﬁurmﬂmnsmudnﬁedsothat commercial breaks—and
other extrancous portions of the body of information—are
eliminated (an approach that, generally, is preferred, though
such portions could also be treated as segments).

Partitioning the primary and seconidary information into
segments is uscful for a variety of reasons For example, cach
segmemoflhcprmaryn&xmumcanbeldmuﬁmm
the data siorage devioe which storea the data representing
the primary information, in » manncr knowa by those skilled
in the art (e.g, by maintaining a table of segment identifiers
aml associated locations of the beginning of the idemtifiod
segment), thus enabling the primary information segments
10 be accessed rancdomly so that the wser can changs the
displayed segment freely among the primary information
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segments. Such identification of primary information seg-
ments also enables ihe creation of the map region 202 of the
GUI 208 (FIG. 2). Further, cach segmeat of the primary
information cam be correlated, as described in more detad
below, with segments of the secoadary information, thereby
enabling one or more secondacy information scgments that
are sufficienily related 10 a primary infoqmation scgment to
be displayed at the samc timae that the primary information
segment is displayed. As also described in more detail
below, the correlation of primary information segmenis with
secondary information segments can also be used 10 catego-
rize the primary information segments according to subject
malier, thus enabling the user to sori or to cause display of
segments of the primary information that pertain 1o 2 par-
ticular subject matier calegory (see the discussion of the
topic buttons 215 in the playback control region 211 of the
GUI 318 shown in FIG. 2A).

Generally, tioning of 1 w1 of data requires some
analysis of the dats 1o identify “breaks” within the data, ie.,
differences between adjacent data that are of sufficient
magnitnde to indicate a siguificast 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
neeessarily do s0: 2 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 identifi-
cation of breaks that constitute segment demarcation are
discussed in more detail below.

Partitioming of text dsa is ofies straightforward. For
example, bodies of information that are collections of seg-
ments (c.g., stories) from text sources that are represented as
compuier-readable data typically inchede markers that iden-
tify the breaks between segments. Similacly, tcxt transcripts
of bodies of information represented as a set of audiovisual
information also frequently include markers that identify
bireaks between segments of the information. For example,
closed caplion text data that can accompany the audic aml
video dala of a sel of andiovisnal data ofien includes
characters thal indicate breaks in 1he text data (most news
broadcasts, for example, include closed caption text data
containing markers that desigaste story and paragraph
bovndaries, the beginning and end of advertisements, amd
changes in speaker) and, in particular, characters that explic-
itly desigosic breaks between segments (c.g., markers that
identify story boundaries). Pantitioning of such toxt data,
then, requires only the identification of the location (e.g., if
the texi anseript of a set of sudiovisual data is time-
stamped, the tine of occurrence) of the markers within the
text data,

Where such markess are pol present, the text data can be
partitioned based upon analysis of the content of the text
data. In a set of sudiovisual data, breaks between segments
<an be determined, for example, based upon identification of
the ocowrence of a particular word, sequence of words, or
patiern of woeds (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 ncws, reporting live from Anytown, USA,” can
indicale a break between scgmonts.,

Pastitioning of sudio and video data typically requires
some non-trivial aoalysis of the data. The partitioning of
audio and video data in acoordance with the invention can be
accomplished in any swilable manner. Some examples of
methods thal can be used to accomplish partitioning of audio
or vidco data are described below. (These methods are
applicable (o digital data; trus, if the primary information is
mﬂywﬂo‘.umbsd:glmdbeiompmmmg,)
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Typically, the audio and video data are syachrosized as a
result of having been recorded together. Thus, partitiosing of
either the audio or the video datz wiil result in a correspond-
ing partitioning of the other of the audio and vidco data.
However, if tie audio and video data are nol synchwonized,
then such synchronization must be accomplished, in addi-
tion to partitioning one of the audio or video data, 30 that the
other of the audio and video data can be partitioned in ke
manmer.

Partitioning of sudio data can be accomplished in any of
a pumber of ways. For cxample, the audic data can be
patitioned wsing a known voice recognition eeethod. A
voice recognition mecthod that could be used with the
invention is described in “A Gaussian Mixiure Modeling
Approach to Text-Independent Speaker Kdentification,” by
Douglas Reynolds, PD ibesis, Dept. of Electrical
Engincering, Gemgn Institate of Technology, 1992, the
disclosure of which is incorporated by referenve berein.
Voice recogaition methods can be tailored to, for example,
identify a break in the mndio data when a pacticular voice
speaks, when a particular sequence of voices apeak, or when
a more complicated occurrence of voices is identified (e.g.,
the occurrence of (wo voices within a specified time of each
mhrmhmmofavomﬁﬂhwadbyasbmoi
specified duration). Hiusinatively, when the mveation is
implemented as 2 pews browser, a break betwoen news
stories could be identified when a particuler mewscaster’s
voice is followed or preceded by a silence of specifled
duration.

Or, the sudio data can be partitioned using a known wosd
recogaition method. For cxample, a conventionst speech
recognition method (a large variety of which are known ko
those skilled in that art) can be used to enable idestification
of words. The identificd words can then be anatyzed in the
same manper a5 that described above for analysis of text
dala,eg..trmhonwordsorspmkzrchan&umbemd
o indicate breaks. lllusiratively, when the imvention is
implemented a3 2 mews bvowset, a bresk between news
stories cowld be identified when one of & set of particular
word patterns cocurs (e.g., “we go tow (o”, “opdate from™,
“more on hat”).

Audio data cam also be partitiomed using muwsic
recogaiion, i.e., 4 break is ideatified wien specified music
cecurs. A method for panitiosing audio data in this way is
described in detail in the commonty owned, co-pending 11.5.
patent apphcation eatitled “System and Method for Selec-
tive Recording of laformation,” by Michele Covell and
Meg Wiihgott, US. Ser. No. 08/399,482, filed on Mar. 7,
1995, the disclosure of which is incorporaied by reference
herein. Partitioning of audic dala using music recognition
can be particalarly useful when tramsitions between seg-
ments of the body of information are somelimes made using
standard musical phrases. Ilusiratively, when the invention
is implemented as 2 news browser, muwc recogaition o be
used 10 partition ¢ertain news programs (e.g.. Ths!hcl'lciu
Lehrer news hour) which use one or more
plwases o tramition between news siories.

Another method for pantitioning audio data is pause
recogaition. Pause recogaition is based on the asmumpiion
that 2 pause ocewrs at the time of a sigaificast change in the
content of the primary information. For many types of
msformation, such as news programs, this is a workable
assumption. A break is idcatified cach time a panse occwrs.
A pause can be defined as any period of siknce having
greater than a specified magnitude.

Video data cas be partiticned, for example, by searching
for scene breaks, 2 method similar o the pause recogmition
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method for paniitioniag audio daa discussed immediately
above. Ose method of accomplishing this is described in
detail in the above-mentioned U.S. patent application
catitled “A Method of Compressing a Plurality of Video
Images for Eficiently Sioring, Displaying and Searching the
Plurality of Video Htmages,” by Subulai Almad. 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 previons video
frame and the imeediately subsequent video frame, ie.,
vectors of adjscent video frames are compared. In one
approach, a break is identificd cack time the difference
between the vectors of adjacent video frames is greater than
a predetermined threshold. Tn another approach, a predeter-
mined sumber of partitions is specified and the video frames
mpnniﬁmedtopmdnoelhatnmberofpuﬁﬁm(me
partitioning can be accomplished by considering each video
frame o be initially partitioned from all other video frames
andmmndycmmcpmmbelweenpmumd
video frumes baving the least difference, or BOnG
of the video frames to be partitioned and recursively ¢stab-
lishing partitions between unpartitioned video frames hav-
ing the greatest difference).

Other approaches 10 scene beeak identification could be
used, ab kmown by those skilled in the art of processing video
mages. Some olber approaches lo scene break identification
are discussed in “Awtomatic Parsing of News Video,” by
Honglizag Zhang, Gong Yihoung, Siephen W. Smoliar, and
Taa Ching Youg, FEEE Conference on Multimedia Comput.
ing and Systems, Boston, May 1994, the disclosure of which
is ineorporsted by reference hercin. For example, secne
brealis could be identified based upon the magoimude of the
overall changes in color of the pixels of adjacem video
framwes (3 color chazge having a magnitude above a speci
threshold is idemtified as a scene break). Or, scene breaks
could be identified based upon the magnitade of the com-
pression 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 changg in
soenes, i.g., 2 scene break).

The above-described methods for partitioning audio or
video data direotly may not, by (hemselves, enable identi-
fieation of segment breals 1o be accomplished easily or at
all. For example, without augmentation, passe recognition
or scene break identification typically are not implemented
in 2 maneer thai enables distinguishing between segment
breaks sl other breaks. Voice recognition may nol, alose,
be 3 reliable indicator of segment breaks, since swikches in
speakier often oceur for reasons unmelated to 3 scpment
break. Word recogaition, 100, may be erratic in determining
segment breaks; it also requires obtaining a lex1 transcript of
the audic. Music recognition works well only with a limited
nomber of information sowrces, i.c., information sources that
use well-defined musical transitions.

k may be possible 1o include markers (similar to those
dmudabwemmclmcloudcammwmdm)m
either audio or video data that direcily identify segment or
other beeaks within the audio or video data. The invention
contemplates use of such markers to segment awdio and/or
video data

H a set of sudiovisual data also inchades text data (e.g., 2
closed captioa transeript of the spoken audio), it is possible
1o pastition the audiovisual data by pastitioning the text data,
then using the partitioned texi dala ko partition the andio data
and video data in a corresponding manner. Even if the
audiovinual data does not initially inclede text data, the texi
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The text data can be partitioned wsing amy appropriaste
method, as described above.

“Fypically, the text dats, 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 segmont breaks within the audio data
and/or vikko data. However, in practice, the kxt data is
typically not exactly synchronized with the audio data and
video daia {c.§., the kext dats of & particular scgment may
begin or end several seconds after the corresponding avdio
or video data), making such a straightforwand approach
infeasible. Nevertheless, the time-stamps of the segment
breaks in the text dala cas be used to enable synchronization
of those segment breaks with the corresponding segment
breaks in the audio and video data. Such synchronization can
be accomplished using any appropriate technique. Some
posaible approaches are described below.

One way to partition the audio and video data based upon
the partition of the tcxt dita is to use & synchronization of the
complcte set of audio da with the compleie set of wext data,
and a synchronization of the complete set of audio data with
the complete set of video data to identify the partitions in the
awdio and video data. The latter synchwonization typically
emsasameqmofﬂumanmrmwhcblbeaudw
and video data is obtamed. However, synchronization
between the text data and the audio deta frequenly does not
akeady exist, and, lfndoellm,dnmmngnchmclrou-
aton can be conputationally expensive. Further, it is aot
mxymsymmmofmetmdmwnhﬂuam
and video data, but, rather, only 1he locations of the segment
breaks.

A simpler approach is to detenmine the segment breaks in
the andio and video data from 1he segment breaks in the text
data bascd upon a mlk or mks that exploit one or more
characterisiics of the body of information. Such a rule might
be based on an chservation that segment breaks in the awlic
and/or video data of a set of audiovisual data bear a
relatively fixed relationship to the corresponding segment
breaks in the comesponding text dats. For example, it was
observed that the video data of a mews story from an
andiovisual news program frequently begins about 5 to 10
scconds before the closed caption texi data of the news story.
Ttras, in onc embodiment of news. browser implementation
of the inveotion, the beginning of the video data of a news
story is assumed 10 be 4 seeonds prior to i closcd-caption
text data. This cnables most of the relevant video data to be
capiured, while reducing the possibility of capturing extra-
neous video. This approach was found to be accueate within
2 seconds for CNN Headline News and the ncws programs
of the NBC, ABC aml CBS welevision broadcasliag net-
works.

In some cases, the approach may still sot produce as good
a resalt as desired, i.e., the segmentation of the andio ani
video data is not as crisp as desired, either deleting part of
the beginning or end of the audio or video segment, or
inchuding extrancous andic or video as part of the segment.
Thus, according to asother panicwiar embodiment of the
invention, panitioming of sadiovisual daia that includes text
data in which segments brcaks are explicitly designated by
markers within the text data can be accomplished in two
steps: a first, coarse pastitioning followed by 3 scoond, fine
partitioning. F1G. 3 is a flow chart of a method 308, in
accordance with this aspect of the mvention, for identifying
the bonndaries of segments in a body of information. In the
coarse partitioning siep 3 of the method 38, the time-

dsa can be produced using a speech recogmition method.  stamps associated with the segment breaks in the text data
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can be used to approxianate the location of the comresponding
segment breaks in the awdio and video dsta, as described
above. In step M, a window of data (e.g., sudio or video
data in the context of tee curremt discussion) that includes
the approximatc segment bovndary is specified. This caa be
accomplished, for example, by specifying a time range that
inchudes the time associated with the segment break in the
lext data (e.g., the time of occusreace of the segment break
in the text data plus or minus several seconds) andd ienti-
fying audio and/or video deta that fadls within that time
range from the time-siamps associated with the audio and/or
video data. The fine partitioning step M3 can then be used
to identify breaks within the sudio and/or video data. The
fine partitioning can be accomphished using any appropriate
method, such as one of the sbove-discussed methods (ie.,
scene break identification, pause recogmition, voice
recognition, word recogmition, or music recoguition) to
identify brezks in audio and video data. The fine pantitioning
can be performed on the oatire set of andio data or video
data, or cnly on the andio or video data thal ocours within
the time range. In the step 384, the data within the time raage
<an then be examined 1o identify the locatios of a break or
trecaks within the time range. If more than one break is
identified, the “best” break, measnd scconding to the
criteria of the pantitioning method used, can be identified as
ihe segment break, or the break occurring closest in Lime to
the approximate segmen bresk can be identified as the
segment break.

Once the segment beeals in the audio or video data are
identifled, segment breaks in the other of the audio or video
data can be determiined using a synchronization of the sudic
and video data, as discussed above. Pointers to the segment
breaks in the text data, sadio data and/or video data can be
maintained to indicate the beginuing sod end of each
scgment, thus enabling random access to segmens within a
body of information (¢.g., Dews storiks within 2 news
program), as discussed in more detail above. The identified
segments can also be wsed to enable other features of the
invention, as described i more detail below.

2. Correlation

region 204 of the GU1 288 is used to provide the user, from
a secondary information source or sowrces, information that
is rolated to the primary inforrastion cerecnily being dis-
played. Thus, it is necessary lo determine which of the
scgments of the secomdary information are sufficienthy
related 10 the primary information segment displayed oo the
mmwdnphymmmh@hﬂdmhmhkd
sccondary information regios 204. This can be accom-
plished by determining the degree of similarity between
€ach segment of the primary information (e.g., news story
from an audiovisual news program) and each segment of the
secondary information (e.g., iexi story from a text news
source), and displaying in the related sscondary information
region 284 of the GUI 288 certain secondary information
segments that are most similar 1o the prsmary information
segment that is being displayed by the primary display
device 142.

Anmpmmtupectofhmmslhceaplbihtyto
determine relatedness of segments of inforimation repre
sented by two differemt types of data. hpamculu thc
imvention can enable the determinstion of rlatedness
between segments of information represented by sudiovi-
sual dala (such as is frequently the case for the primary
information that can be displaved by the imvention) and
segments represented by text data {such as is generally the
case for the secondary information as described particularty
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herein). This aspect of the invention enables the display of
the related secondary information region 20 to be gener-
ated. I can also emable categovization of wncategorized
scgments, as described further below.

FIG. 4 is a flow chart of a method 408, in aceordance with
this aspect of the invention, for determining whether a first
se1 of information represented by a first set of data of a first
type (c.g.. sudiovisual dat2) is relevant 1o a second sei of

" information represented by a second set of data of 2 second

type (e.g.. lext data). In step 401, a set of daia of the second
type is derived from the first sct of duts of the first type. In
a typical application of the method 488, sicp 481 causes 8 56l
of text data to be prodaced from a se1 of sediovisual dats.
The set of text data can be produced in sey approprisie
manner. For example, “production” of the set of lext data
may be as simple as exiracting a pre-existing texi transcript
{e-§» A closed caption transcript) from the set of sudiovimal
data. Or, the set of 1ext data can be produced from the set of
audio data using a conventionat speech recogaition method.
In stcp 442, the derived set of data (of the seeond type) is
compared to the second set of data of the second type to
determine the degree of similarity between the derived sef of
data and the second set of data. One way of making this
determination is described m more detail below. ia step 45,
a determination is made as to whether the Hrst sl of data is
relevant to the seconkl sct of data, based on the comparison
of step 4. Typically, a threshold level of similarity (ihe
expression of which depends wpon the method used o
dereroaine similarity) is specified 5o that only sets. of infor-
mation that are sufficiently related 10 each other are identi-
fied as related. (This means, when the method 4 is weed 1o
generae the related secondary information region 204, that
less than the allotted number of secomdary information
segments—or even no secondary information segments—
may be displayed.)

The degree of similarity can be determined using any
appropriaie method, such as, for cxample, relevance feed-
back. In relevance feedback, a lext representation of cach
segment to be compared (c.g., cach sudiovisus] news siory
OF lext story) is represerted as a vector, each component of
the vector corresponding to a word, the valee of cach
component being the number of occurrences of the word in
the segment. (Two words are considered isdentical—i.c., arc
amalgamated for perposes of ascribing a magmitude to each
component of the vector representing the sexmal content of
a segmemt—if the words bave the same stem; for example,
“play”, “played” and “player™ are all considered to be the
same word for purposes of fornaing the segment vector.) For
cach pair of segments, the normalized dot product of the
vectors comesponding to the segments is calcubaed, yiclding
a number between 0 ardd 1. The degree of similarity between
mammhmmwdhylhemmmof&emﬁ
malized dot product, 1 representing two segmsuis with
identical words and O representing two segmuents havieg 6o
matching words. The nse of relevance feedback to determine
the similarity between two text segments is well-kmown, axi
is deseribed in more detail in, for example, the Lextbook
emitled fnéroduction to Modern Information Retrigval, by
Gerard Salon, McGraw-Hill, New York, 1983, the pertinest
disclosure of which is incorporated by reference bercin.
Relevance foedback is also described in detail in “Improviag
Retrieval Performance by Relevance Feedback,” Salion, G.,
Journal of the American Society for laformation Science,
vol. 41, no. 4, pp. 288-297, June 1990 as well as “The Effect
ofAddngehvanformhonmanFm
Environment,” Buckley, C. et. al., Proceedings of 17th
International Conference on Research and Development in
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Information Retrieval, DIGIR 94, Sprieger-verlag
(Germany), 1994, pp. 292-300, the disclosures of which are
incoyporated by reference herein.

The relsied secondary information region 204 of the GUI
208 cag display & predetermined number of relevant scee
ondary information scgments. Generslly, it is desirable to
display the secondary information segments thal are most
mlumtheprmmmformhmummthnubeng
displayed. While this can be accomplished straightforwardly
by displaying those secondary information segmenis having
the highest determined degrec of similarity, such an
approach may nol be desirable in some situntions. For
example, the secondary information source may include
segments that are identical or nearly identical (¢.g., news
stoties are often repeated in a variety of text news sources

information segments baving the hi deternsincd de
c-fsmnila'lt:wemmmltmundummhgl:ﬂd wee

Thnpmhhmmbeowmebyﬁlmwamlhe
dawuofamﬂmbetwwnmhofapmdﬂemmdmm-
ber of the secondary information segments having the huh-
est determimed degree of similarity (in one cmbodiment of
lhenav;vs_bmwm implementation of the imvention, the 10
most similar texl sories are compared), and displaying only
one of each pair of se information scgments having
similarity above a specified threshold, ie.,
redundant secondary information segments are eliminated,
Again, this can be more problematic than first appears. For
example, a particular segment may bave greaier thue the
threshold degree of similarily when compared to each of
second and third segments, but the second and third seg-
ments may bhave less than the threshold degree of similagity
when compared o each other. From the three segments, it
mﬂhmrﬁmbdhlbmalﬂm
SegHents, first segment is compared & the
second segment of the third scgment, 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 threc sepments will be shown. Such a
situstion could be handicd by, for example, caleulating the
similasity beiween all pairs of the predetermined sumber of
secondary information segments, and performing compari-
sons thal revesl the sitwation described above before dis-
cMngmyof&hemondaqmmamnsem
3. Categorizing

An imporiant aspect of the invention is the capability to
categorize umcaegorized scgments of iaformation based
upon the categorization of previously categorized segments
of information. In particular, if the segments of the second-
ary information have been categorized according to sabject
maner, then the degree of smnilarity between the subject
makter comtent of segments of the primary informatios (e.g.,
ncws stories in audiovisial news programs) and segreents of
the secondary information (¢.g., news stories from texi news
sources) can also be wsed 0 categorize the primary infor-
mation acconding o subject matter. This can be useful w0
emable determination of which primary information seg-
ments fall within a particular subject matter calegory that
corresponds 1o one of the topic buttons 218 (FIG. 2) that a
user can select 4o cause all primary information segments
that pertain to the selecied subject matter category to be
displayed one afier the other by the primary display device
183 (F1G. 1). Though this aspect of the invention has
particulas uiility ie categorizing primary information seg-
menis based upon L categorization of pre-cxisting second-
m‘ylpfotmaﬁou scgments, it can generally eaable any cat- 65
egorized segments 1o be used 1o calegorize wncategorized
segments.
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FIG. %is a flow chart of a method 389, in accordance with
this aspect of the invention, for categorizing acconding to
subject matter an uncategorized segment of a body of
information based oa the subject matter categorization of
other previcusly categorized segments of the body of infoe-
mation. For example, ¢ach story from the Clarinet™ news
service is calcgovized according to the subject matter of the
story by associating one or more predefined subject matter
categories (e.g., sports, travel, computers, business, interna-
tional news) with the story. This subject matier categoriza-
tion caa be used to calegorize news stovies rom audioviseal
pews programs based on the similarily beiweca cach audio-
visual pews story and text stories from the Clarinet™ pews
service. Below, such categorization of andiovisual news
stories is described as an example of how categorizing
segmems of primary information can be accomplished in

The subject maiier calegory of calegories associated with
each Clarinet™ text story are acquired as part of the
acquisition of the text storics themsclves and canm, for
example, be stored in a relational database in a memocy that
is pant of the system comtroller M3 (FIG. 1). It may be
desirable to associate only onc subject matter Category with
cach text story. For example, the most saliem subject matter
calegory can be identified m any appropriste manner and
used as the sole subject makter category associated with the
story. This may be done., for example, 0 mcrease the
likelihood that the subject matter category eventually asso-
ciated with each news story accurately describes the subject
matter content of that news story.

In stcp M1 of the method 308, 2 determination is made as
1o the degrec of simlarity between the subject malter
content of an uncstegorized segment and that of previously
categorized segments. The degree of similarity can be deter-
mined using any appropriaic method, such as, for example,
relevance feedback. When rclevance feedback is used, it is
pecessary 1o oblain a textual represemiation of andiovissal
data, if appropriate (i.e., if one or both of the sepments is
reprosented as andiovisual data) and not aleeady existent.

Tn sicp M, previously categorized segments that are
relevant 10 the uncategorized segment are identified. Rel-
evant segments can be idemtified based upon the degree of
similarity in the same manner as that described sbove with
respect o correlation of segimenis, ¢.¢., segments having
greater than a theeshold kevel of similarity can be designated
as relevani. Step 39 caa also include climination of redun-
dant segrments (in the same manner as described above) from
among those that have the required degree of similarity to
the uncategorized segment.

In sicp ¥, the uncategorized segmenl is calsgorized
based upon the subject madter categories associated with Lhe
rekevanl previously calegorized scgments. One or more
subject matter categories can be associated with the uncat-
egorized segment. Generally, the subject matier category of
categories can be selected from the subject matter categories
associated with the relevant previously categorized seg-
menis wsing any desived method. For example, the subjoct
matter category or categories of the most similar previcualy
cmgmimdmemcoﬂdheselectedumesubjectmm
cﬂwmuﬁmmofthcmug:nmdmgmem Ox, the
most frequently occurring subject matter Category or cal-
egories associated with a predefined number of the most
similar previcusly categorized scgments (or previously cat-
cgorized segmenis having greater than a threshold degree of
65 similarity) could be sclected as the subject matter calegory
of the uncategorized segment. In the latter case, it may be
particularly desirable, as described above, to deteymine the
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similarity between the relevaml previously calegorized
s¢grcnts, 5o that only one of a set of previously categorized
segments ial are substantially identical 10 cach other infly-
ences the calcgorization of ithe uncategorized segment.
C. Iuformation Presentation

Above, the acquisition of information and the siructuring
of acquired information has been deseribed. The information
must, of course, also be displayed 10 a nser. The information

display has been déscribed generally above with respect to

FIGS. 2A and IB. However, a sysiem according to the
invention can also incdude one or more of a variety of
additional featmres that enhance the information display.
1. Skimming

Ag indicated above with respect 10 FIGS. 2A and 2B, the
apparcal display rate with which the primary information is
displayed by the primary display device 182 can be varied
by the user. Variation in the apparent display rate of an
audiovisual display can be implemented by appropriately
programmting a digilal computer to accomplish the functions
of a method for varying the apparent display rate. Generally,
any method for varying the appareat display rate can be wed
with the invention. As described elsewhere hercin, the
primary information will ofien be represented by coexten-
sive sets of data of several types (audio, video and, possible
text). The particular method used to vary the apparest
display rate of the primary information will typicalty deperxl
upon the type of the set of data (¢.g., mxdio, video, text) that
is directly modified 10 produce appropriately modified data
for use in generating a display of the peimary information al
the new apparent display rate. The method also preferably
syachroaizes the seis of data that arc not directly modified
with the set of data that is.

For example, the andio data can be modified to cause the
apparesl display rate of the audio display 1o be varied (vither
slowed down or speeded up) from a noemal display rate and
the video data synchronized with the modified andio data
{resulting in a variation of (he apparen! video display rate
that corresponds (o the variation in the apparemt audio
display raie). Several mnethods of accomplishing such varia-
tion in the apparent display rate of an andiovisual display are
described in detail in the commonly owned, co-pending U.5.
patent application entitled “Variable Rate Video Playback
with Syachronized Audio,” by Neal A, Bhadkamkar, Subutai
Abmiad and Michelle Covell, attorney docket number 10359-
991168, filed on the same day as the present application, the
disciosure of which is incorporated by reference herein. At
least some of the methods described therein have the advan-
tage that the apparcat display rate of the audio can be varid
while maintaining proper pitch (i.c., ihe voices don’t sourd
stupefied whea the display is slowed down or like chip-
munks whea the display is speeded wp) and, iherefore,
intclligibility. 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.

Genesally, in the methods described in the above-
mentioned patent application, a correspondence between an
otigingl sudic dalz set and an original video data sct is first
cstablished. For example, the nomber of sudio samples that
have the same duration as a frame of video data cam be
detonmined and that sumber of andio sampies defincd 1o be
an audio segment. (Note that, as mentioned above, as wed
here in the descziption of skimming, “segment” refers to a
contiguous portion of a sel of andie data that occurs during
a specified duration of time; elscwhere berein, “sepment”
refers to a contiguous related set of imformation within ihe
primary or secondary information that typically concerms a
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single theme or subject and that can be delineated in some
manner from adjscent information.) The andio segments Can
be defined, for example, so that each sudio segment corre-
spondds to 4 single particular video frame. A target display
rate (which can be faster or slower than a normal display rate
at which aa audiovisual display system gemerates an audio-
visual display from the unmodified, original sets of audio
and video data) is also determined. The 1arget display rate
can be a single valuc which remains unchanged ihroughout
the display or a sequence of values such that the tagget
display ratc changes during the display. The original audic
dala set is manipulaied, based upon the target display rate
and an evaluation of the original adio data set, to produce
a modified audio data set. As described below, the modified
andio data set is produced so thal, generally, when the
modified sudio data sel is used 1o gencraie an audio display,
the avelio display appesrs to be specded up or slowed down
by an amount that is spproximately cqual to the laget
display rai¢. The cormespondence between the modified
awdic data set and the origioal audic dats set, and the
correspondence between the original awtio data set and the
original video data set, are used to create a cosrespondence
between the modified audio data sct and the original video
daa set, which, in turn, is wsed to delete video daia from, or
add video data to, as appropriaic, the original video data sel
lo create a modified video data set. Once the modified andio
and video data scts have been creaied, an audiovisual display
can be genmerated from those modified data seis by an
andiovisual display system, or the modified audic and video
data sets can be stored on a conventional data storsge device
for use in generating a display at a later time. The audic and
video data of the modified andio and video data sels am
processed at the same rate as before (i.c., when the origimal
anchio and video data sets were used (o generate a dispiay at
the normal display rate) by the aundioviveal display system.
However, sinet the modified andio and video data sets (in
the usual case) bave a diferenl amount (gither more or less)
of data than the original audio and video dala sels, the
apparemdnplayr:teofmsadmuualdnphymmed
from the modificd audio 3nd video data sets is different than

the normal display rate. Further, sioce the modified video
dmsetiscmudbmdupmlhcmﬁentofthemodiﬁed
audio data set and a correspondence between the modified
awdio daia sel and the original video data sel, the modified
video data sel is synchronized (at least approximately and,
possibly, cxacily) with the modified audic daiz set and
produces a display of the same or approximately ihe same
duration. .

The awdio data can be modified ia any suilable maaner;
one way is described following. An audio data set is divided
into non-overlapping segments of cqual length, Generally,
the beginning and end of each segment are pverlapped with
the end and beginping, respectively, of adjacent segments.
(Note that the overlap can be negstive, such that the leagth
of the adjacemt segments is extended. The audio data of
corresponding overlapped portions of adjacent segments are
blended and replaced by the blended awdio data. The pos-
sible lengths of each overlap are constraimed in accordance
with a target overlap that corresponds 10 the specified target
display rate. However, within this constraint, the length of
each particwlar overlap is chosen so thay the pitch pulses of
the averlapped portions closely resemble cach oiher.
Consequently, the blending of the awdio data of the over-
lapped portions does pot greatly disior! the sound corre-
sponding to the overlapped portions of andio data. Thus, the
invention enables the awdio data sel to be condensed or
expanded a desired amount (i.e., the display of an audio data
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set can be spoeded vp or slowed down as desired), while
minimizing the amownt of distortion associated with the
modification of the aundio data set (ie., the audio display
sounds “normal”™).

Since the actual amount of overap of segments can vary
from the target overlap that corresponds to the specificd
target display rate, the actual apparenl display rate can vary
from the target display rate. Over relatively long periods of
time (o.g. groater than appeoximately 0.5 seconds), the
achual apparent display rate typically closcly approximates
the target display rate. Over shorter time periods (e.g.,
approximately 38 milliseconds), the actual apparem display
rate Can vary more substantially from the target display rate.
However, these short term fluctustions are nol perceptible to
anobuwsrm,thamhndpmdncesmnctmlapparem
display rate that to sn observer appears to faithfully irack the
targe! display rate over the entire range of the display.

Preferably, the computation required to produce a par-
ticalar amount of variation in the apparent display rate is
done at the time that the determiination of a target display
ralc mandates sach variation. This bas the advaniage of
rechucing the amount of data storage capacily required by a
system of the invention. This also enables any magnitude of
apparent display rate to be specificd over a continucus range
of allowed display rutes, rather (ban restriciing the magni-
tude of the apparent dispiay rate 10 one of a set of discrete
magpitudes withio sa allowed range, as would be necessary
if all of the computations for each magmitnde of apparent
display rate were pre-compuied. Additioaally, this enables
the apparem display rate of the display to be varied in real
lime.

2. Summarizaiion

A system according to the invention can include anathor
information preseniatioa feature that caables the display of
aptimaryscg;ncntorugmemmbemmxiwd.Suma-
rization enables an observer o quickly get an overview of
the content of a particular or segments of informa-
tion. Sammarization ¢sn be implensenied by appropriately
programming a digital computer to accomplish the functions
of a summarization method. Generally, summarization can
be accomplished using any appropriste method. As with
shmmg.duwmdtm the particular method used will
typically depend upon the type of the set of data (e.g., sudio,
video, text) that is directly maodificd to produce appropri-
ately modified data for use in generating 2 summary display
of the primary information. The method also preferably
synchronizes the sets of data that are not modificd discctly
with the set of data that is.

For example, text data that is pant of, or derived from,
audioviseal datx thel seprescnts a primary segment can be
smmm%mmﬁmndmandvﬂeodna
summarized based upon the tes summary. One method of
amﬂiﬂhgmeﬁmmﬁzatimisdewibedindeuﬂin
the commonly owned, co-pending U.S. patent application
entitled “Tudirect i ion Of Data Using Temporally
Relsted Date, With Particulac Application To Manipulation
Of Audio Or Audiovisnal Data,” by Emanuel E. Farber and
Subutai Abmad, attorney dockel number K359-991110,
filed on the same day as the present application, the disclo-
sure of which is incorporated by refercace berein, A brief
descripiion of that method is given immediately below,

The text data of 2 sel of audiovisual data represents a
transcription of the spoken portion of the audio data and is
lemporally related to each of the audio snd video data. The
texi data can be obtained in any appropriate manner, e.g., the
text data can be pre-existing text datas such as closed-caption
data or subtitles, or the 1ext dats can be obtained by using
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any of a mumber of known speech recogaition methods io
amalyze the andio data lo produce the text data.

The text data is summarized using an appropristc sum-
marization method. Generally, amy text summarization
method can be used; a particalar example of 3 Xt semma-
rization method that can be used with the imvemtion is
described in U.S. Pai. No. 5,384,700, isswed to Withgott et
al. on Jan. 24, 1995.

The imsummarized text daa is aligned with the wnsum-
manized audio datx. I the text data has been obtained from
the audio daia using a speech iion method, then the
alignment of the voswmmatized toxi data with the unsum-
mafized audio data typically exisis as a byproduct of the
speech recognition method. Otherwise, alignment is acoom-
plished in three sieps. Firsi, the unsummarized text data is
evaluated to generate 3 linguistic transerip-
tion network (e.g., a network deacribing the sct of possibk:
phonetic trasscriptions). Second, a feature analysis is per-
formed on the audio samples comprising the unsummarized
audio data s¢1 to create a set of awdio feantre data. Thied, the
linguistic transcription network is compared o the set of
andio feature data (using Hidden Markoy Models to deactibe
the linguistic wnits of the tinguistic transcription metwork in
terms of audic [camares) to determine the linguisiic tram-

tion (from all of the possible kinguistic Fanscriptions
allowed by the tmgwistic transcription aetwork) which best
fits the set of aadio foature dwta. As a result of this
comparison, the sudio festures 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 lingwis-
tic transcription can also be corrclated with the linguistic
uaits of the Hoguistic transcription network. The linguistic
uwits of the linguistic transcription metwork can, in tvrn, be
correlated with the unsummarized text data. As a conse-
quence of these correlations, an alignment of the unsumma-
rized text data with the ussumemasized audic data can be
obtained. Using the previowsly delermined lext summary
and the alignmment between the text dma and awdio data, an
audio summary can be produced.

A video summary can be produced from the andio sum-
mary using an alignment between the umummsrized andio
data and the unsummarized video dats. Such alignment can
be pre-existing (because the axdio dala and vidoo data were
recorded together, the alignment being inberent becanse of
tbe likc time stamps associated with each of the audio and
video data) or ¢can be caleulated easily (the time stamp for an
audio sample or video frame can be caiculaied by omltiply-
ing the time duration of each sample or frame by the
scquence muasher of e sample or frame within the audic
data or video data).

Another method that can be used to swummarize the
displzy of a set of audiovisasl information inchades identi-
fying and eliminating “sound bites” (defined below) in the
audio portion of the primary information. The sound bites
can be identified based upon amalysis of a set of wext dats that
corresponds 1o the spoken portion of the se1 of audio data.
The text data can be obtained ia amy appropriate manaer. For
example, the text dats may be closed caption data that is
provided with the audio and video data representing the
primary information. Or, the text data can be obtained from
ihe set of audio data using convestional speech recogrition
techniques. Once the toxt dats is oblained, the wexi data can
be “pre- vsing knowa methodds to clamify the
words in the lext data acoording 10 their characteristics, e.g.,
part of speech.

Herein, a “sound bite” is & reiated set of contiguous andio
information that conforms to one or more predetermined
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criteria that are intended 10 idemify shost spoken phrascs
thw are not spoken by & previously identified primary
speaker and that represent information of littke interest
and/or are redandsmt For cxample, ia a pews browser
according o the invention, where the primary information
includes the content of awdiovisual news programs (e.g.,
television news programs), the predeternvined criteria can be
esiablished so thet spoken portions of the audio information
thai are likely not to have been spokem by a news anchor-
peeson of & news reporter are identified as sound bites. Such
criteria might include, for example, relss that tend 10 iden-
tify a spoken poriion of the audic a8 a sound bile if the
spoken ponion includes slang words or the use of first
person pronouns (e.g., 1 or we), both of which tend nol to be
present in the speech of an sachorpersos or teporter. As can
be appreciated, elimination of mch sudio portions will
typically not significantly adversely affect the presentation
of the essential content of a sct of sudio information, but will
enable the set of audio information 10 be presented more
guickly. (It shoulkd be noted that the summarization method
of Withgott ¢t al. was xlso found 10 be incidentally effective
at eliminating sound bites.)

Once the audio data has been modified by eliminating the
awdio data comesponding 1o the scund bites, the set of
modified audio data must be aligned (syachronized) with the
video data (if present) {0 enable the video data to be
maodified to produce a speeded-up video display. As
described above with respect o the sammarization method
of Farber and Abmad, the audio/videc alignment can either
be pre-exisiing or calculated easily.

As can be apprecisied, a summvrization method such as
one of those deseribed above could be used in combination
with a method for increasing the apparent display rate as
described above (3ec section IV.C.1. above on Skinning) to
even further condense the display of a sel of primary
information. For example, the set or sets of data representing
the primary information could be modified (o increase the
apparest display rate, thea the modified set or sels of data
could be summarized to prochice a speeded-up summary of
the set of primary information. Or, conversely, the sct or sets
of data represesting the primsry mformation could be
summarized, thes the summarized set or sets of data modi-
fied 1o increase the apparest display rasc, thes producing a
speeded-ap summary of the set of primary information.

As can be apprecisied, the methods described above for
manipulating awdiovisusl data io produce a summarized
display of the awdiovisual data cam abo be used, with
appropriste modification (e.g., instead of producing a sum-
mary of lhe tcxi data, the text data conld be manipulated in
some odher desired fashion), to manipelate the sudiovisual
data for some other purpose, such s rewranging, editing,
selectively acesssing or sesrching the andiovisaal data.

3. Dinplay Paunse with Elsstic Playback

A sysiem acoording to the investion csn include yel
diaplay of an image 10 be pansed, thes, at the end of the
pause, resumed a1 an acceleratod rate (i.c., a rate that is faster
than a normal display rate) until a time a1 which the content
of the display coerespords to the contest that wonld have
been displayed had the image been displayed s the noymal
display rate witbowt the pause, at which lime display of the
imags al the normal display rate resumes. Io other words,
after a pavse, the image display is speeded up so that the
display “catches up” to where it wourld dave been withoul
the pause, thea slowed back down to the normal display rate.
The implementation of this feature is described in detail in
the commonly owned, co-pending U.S. patent application
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emitled “Display Pause with Elastic Playback,” by Subutai
Ahmad, Neal A. Bhadkamkar, Steve B. Cousins, Paul A
Freiberger and Brygg A. Ullmer, attomey docke! number
10359-991150, filed on the same day as the presemt
application, the disclosarc of which is i by
reference herein. A brief deseription of the implemeniation
is given immediztely below.

The image to be displayed is represented by an ordered set
of display data. This display data is sequired from a data
source at a first rate. The display dala is ransferred to 2
display device at the first rate 38 the display daia is acquired.
An image is generated from the display dsta transfemed o
the display device and displayed on the display device. Al
some poiol, the user instructs the system to pause the
display. The system identifics the pause instruction from the
user andl, in response, stops the transfer of display datato the
display device and begins storing the acquired display data
at the first rate. At some Iater time, the user instrucis the
sysiem 0 resume the display. The sysiem idemtifies the
resume instruction from the user aod, in response, bagins
transferring stored display data to the display device at &
second, effective rate that is greater than the first rate. An
image is generated from the stored display data transfesred
1o the display device and dispiayed on the display device.
While the stored display data is being transferred 10 the
display device, the newly acquired dela costinues io be
stored. The storage of display data finally stops when Lhere
is no more stored display data to be transferred to the display
device, the amount of stored display data having gradually
been reduced by transfesral of the stored display daia 1o the
display device at the seoond, effective rate that is greater
than the first rate a1 which the display data is stored. Once
lbesmgeofd:sphyduamtkduphydaaum
transferred to the display device at the first ratc as the display
data is acquired.

This feature of the invention emables a great deal of
ficxibility in observing a real-time display of andiovisnal
information. For exsmmplc, be inveniion enables an observer
1o pause and resume the display as desired so that, if the
observer wants to temporarily stop waiching to go to the
bathroom of to take a phone call, the observer can pause the
display, then, afier resuming the display upon retum, walch
the audioviswal information al an accelerated display rale
until the display of the program catches up 10 where it woudd
have been without the pause. Thus, the user can atiead to
other matters while the audiovisual information is being
viewed, without sacrificiag viewing any of the content of the
audiovisual information or enduring the mconvesicnce of
spending additional time to finish watching the andiovisaal
program. This feature of the invention can 2lso be tailored to
enable a wser who has begun viewing the andiovimeal
information at a time later than desired, 1o observe the
audiovisual mformation at an accelerated raic unlil 1be
display catches up 10 the point at which the display bave
been if the audiovisual information had beea viewed at a
normal display rate beginsing a1 the desired starl time.

Varions embodimests of the investion have beem
described. The descriptions are inteaded 0 be illustrative,
not limilative. Thus, it will be appareni to one skilled in the
art that certain modifications may be made to the invention
as described without departing from the scope of the cluims
set out below.

We clam:

1. A system for acquiring and reviewing a body of
information, whereia the body of information includes 2
phunality of segments, each segment representing a defleed
set of information in the body of information, the sysiem

L
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means for acquiring data representing the body of infor- 13. A sysiem as in clhim 1, wherein the means for
mation; acquiring data further comprises means for scquiring
means for storing the aoquired data; compuier-readable data files over a compuier network from

first display mcans for geacrating a display of a fim
scgment of ibe body of information from data that is
part of (he stored dats;
means for comparing data representing a segment of the
body of informstion to data representing a differemt
scgment of the body of information 10 determine
whether, acconding to ooe or more predetermined
criteria, the compared scgments are related; and
second display means for generating a display of a portion
of, or a representation of, a seoond segmoent of the body
of information from data that is part of the stored data,
wherein the second display means displays the portion
or representation of the second segment in response lo
tbe display by the first display means of a first segment
0 which the second segment 13 relaled.

3. A sysiem a5 in claim 1, wherin the second display
means displays the portion or representation of the secomd
segment substantially coextensive in time with the display of
the related first segment by 1he firsi display means.

3. Asysiem as io claim 1, wherein:

at least a portion of the body of information is represcated

by awdiovisual data;

the first scgment is represented by audiovisual data;

the first display means displays as audiovisnal display of

the first segment; and

the segond segment is represeated by audiovisual dats.

4. A sysicma a5 in claim 3, further comprisiog means for
selecting a segment for wikch a portion or represemation is
displayed by the second display means, wherein selection of
such segment causes the first display means to display an
andiovisnal display of the selected segment.

8. A system as in claim 1, wherein:

at least a portion of the body of information is represented

by andiovisuzl data;

the first display means displays an audiovisual display of

the first segment; and

the second display means displays a text display of a

portion or representation of the second segment.

&. A system as in claim 1, wherein:

the first display means is an analog display device; and

the second display means is a digital display device.

7. A system as in claim 1, wherein:

the fiest display means s a television; and

the second display means is a computer display mouitor.

8. A system as in claim 1, further comprising means for
identifying the subject matter content of a seginemt of the
bodyofmfmmaum,wbemmlhemmsﬁnmmpmns
farther comprises means for determining the similarity of
the subject matler content of a segment 10 the subject matier
content of a differem segment, the predetermined criteria
including a predefined degree of similarity with respect 1o
wihich the rclatedness of the compared segments is deter-
mined.

9. A sysiem as in claim 8, wherein the means for deter-
mining the similarity of the subject matter of segments
forther comprises means for performing a relevance fged-
back method,

19. A sysiem as in claim 1, whewein the means for
acquiring data further comprises means for acquicing tole-
vision broadcsst sigrals.

11. A system &5 in claim 1, wherein the means for
acquiring data further comprises means for acouiring radio
broadcast sigaals.

0

55

50

as information providiag site that is part of that neiwork.

13. A sysiem as in claim 1, wherein the mcans for
acquiring data further comprises:

means for acquiring television broadcast signals; amd

means for aoquiring computer-readable data fikes over a

compuigr network from an infonmation providiag site
that is part of that setwork.

4. A sysiem as in claim 13, wherein:

the first segment is represented by data produced from the

tekvision broadcast signals; and

1he second segment is represented by data from the

computer-readable data fles.

18. A system as in claim 1, further comprising meass for
identifying an instrection from a user to begin displaying a1
Icast some of the body of information, wherein the first
display means begins displaying a scgment in response 10
the uscr insteuction.

16. A sysiem as in ¢laim 1, wherein the first and secomd
display mecans are physically separate.

17. A gystem as in claim 1, wherein the means for storing
the acquired data, the first display means and the secoml
display means are inlerconected to 2 conventiosal com-
puter bus that ¢nables the devices to communicate with ¢ach
other such that the devices do not require wire communi-
cation over petwork communication lines to communicaie
with each other.

18. A system 3s in claim 1, wherein at least some of the
acquired data is digital data, the means for acquiriag data
forther comprising means for acquiriag digital daa.

19. A sysiem as in claim 1, wherein al keast some of the
sogeired data is analog data, the means for acquiring data
further comprising means for acquiring analog data.

38. A method for acquiring and reviewing a body of
information, whercin the body of information includes a
plurality of scgments, each segmenl represeming a defined
set of information in the body of information, the methwxd

scquirisg data representing the body of informmion;

storing the acquired dat;
nemmgadnpiayofaﬂmtaewmofthehodyof

information from data that is part of the siored data;

comparing dsta representing a segment of the body of
information to data representing a different segiment of
the body of information to determine whether, accond-
ing to one or more predetermined criteria, the compared
segments. arc related; and

generating a display of a portion of, or a represemation of,

a second segment of the body of information from data
that is part of the stored data, wherein the display of the
portion or represeniztion of the sccond segment is
geaerated in responsc to the display of a first segment
to which the sccond scgment is related.

31 A method as in claim 28, further comprising the siep
of causing the display of the pastion or repeesentation of the
second seginent to ovcir substantially coextensive in lime
with the display of the related first segment.

22 A uwthod as in claim 28, wherein:

1he step of acquiring dsta represeating the body of infor-

malion further comprises the step of acquiring audio-
visual data representing at kast a portion of the body of
information, wherein the fivst and second segments are
represented by audiovisaal data; and
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body of information further comprises the step of
genersting an avdiovisual display of the first segment.
15, A method as in claim 22, farther comprising the siep
of identifying the selection of a scomd for which a
portion or representation s being displayed, wherein selac-
tion of such second segment causes an andiovisnal display
of the selected second segment 10 be produced.
24, A meihod as in claim 20, wherein:
the step of acquiring data represesting the body of infor-
mation furher comprises the step of acyuiring sudio-
visual data representing at Icast a portion of the body of
information;
the step of generating & display of a first segment of the
body of information further comprises the step of
?:mgmmdmmaléaﬁayoftheﬁmm
a
the sep of gemerating a display of a portion of, or a
represestation of, a second segmenm of the body of
information further comprises the step of generating a
text display of the portion or representation of the
second segment.
25, A method as in claim 28, wherein:
the siep of generating a display of a first scgment of the
body of ieformation forther comprises the step of
generating a display of the first segment on an analog
display device; and
the siep of generating a display of a portion of, or a
representaticn of, a second segment of the body of
informsion further compriscs the step of generating a
display of the portion or representation of the second
segment on a digital display device.
26. A method as in claim 20, wherein:
the step of generating a display of the first segment on an
smalog display device further comprises the siep of
gonerating a display of the first segment on a television;
and

the step of gencrating a display of the portion or repre-
sentation of the second segment on a digital display
device further comprises the siep of generating a dis-
play of the portion or represemiation of the secomd
segment on & computer display monitor,

7. A macthod as in claim 36, further comprising the step
of idemifying the subjec matter contet of a segmenit of the
body of information, wherein the siep of comparing Further
comprises the step of delermining the similarity of the
subject matter conteat of a segment to the subject matter
content of a different segment, the prodetormined criteria
including a predefined degree of sinmlarily with respect to
which the relatediess of the compared segments is deter-
mined.

28. A method as in claim 27, whercin the step of deter-
mining the similawity of the subject matier of segments
further comprises the step of performing a relevance feed-
back method.

29, Amothod as in claim 28, wherein the step of acquiring
data farther comprises the step of acquiring television broad-
cast signals.

38 A method 33 in claim 28, wherein the step of acquiring
data Furdher comprises the step of acquiring radio broadcast

. Amethod as in claim 20, wherem the step of acquiring
data further comprises the step of acquiring computer-
readable data files over a compuler network from an infor-
mation providing site that is part of that network.

33. Ameithod as is claim 28, wherein the step of acquiting
data further comprises the steps of:
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acquiring television broadesst sigaals; and
acquiring compuler-readeble duia files over a computer
petwock from an information peoviding site thal is pari
of thal petwork, ’

23. A method as in claim 33, whecein:

the first segmen is represented by data produced from the

television broadcast signals; an

the second segmenl is represented by data from the

computer-readable data ikes.

4. A method as in claim 29, forther comprising the step
of identifying an instruction from a user to begin displaying
at keast some of the body of information, wherein the dispiay
of a first segment is begun in response to the vser instuction.

33 Amethod as in claim 30, wherein the first and sccomd
segments arc displayed on physically separate display

36. A method as in claim 38, whercin the steps of swring
the acquired data, generating a display of » first segment of
the body of infonnation, and generating » display of a
portion of, or a represestation of, a sccond segment of the
body of information are performed by devices intercon-
necind o a mmml comguter bus that enmables the
devices 0 communicate with each other such that the
dcvmsdomtraqumwmwmmm:monumm
camnnication lines to commmicate with cach other.

37. Amethod as in claim M, wherein at Jeast some of the
axuired data is digital data, the step of acquirimg data
further comprising the siep of acquiring digital data.

38. Amcthod as in claim 28 wherein at Jeast some of the
acquired dats is analog data, the step of acquiring data
fnnhermmpmmathsmpoquummahgdm

3. A method for categorizing 1o subject matier
an uncategorized segment of a body of information that
includes a plurality of segments, each segment representing
a defined set of information in the body of mformation, ane
or more segments of 1he body of information baving previ-
ously been categorized by identifying cach of the one or
more segmeals with one or more subject matier cacgosics,
the method comprising the steps of:

dewermining the degree of similarity between the subjoct

matter content of the uncategorized segment and the
subject matter content of each of the previously cat-
cgonized scgments;
identifying one or more of the previously categorized
segments as relevani lo the wncalegorized segment
based upon the determined degrees of similaity of
subject maner comtent berween the uncategorized seg-
memnt and the previously categorized segments; and

selecting one or more subject malker categorics with
which to identify (e wocnicgorized segmeni based
upon the subject maiter categories used to identify the
relevam previously categorized segmenis.

#8. A method a3 in clai 39, wherein the siep of deter-
mmng!hedegfeeofuﬂlmyuwmmﬁuhedmga
relevance feedback method

ﬂﬁnnthodamchm”,whmm&cswpofmu-
fying one or more of the previously calegorized scpments as
relevant 1o the uacategonzed segment further comprises. the
steps of:

identifying a plurality of the previously categorized seg-

ments thal are the most similer to the umcategorized
segment;

delermining the degree of similarity between sach of the

phurality of previously categorized segments and each
other of the phurality of previously categorized scg-
HEs;
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plurality of previcusly categorized segments having
preater than a predefined degres of similarity, elimi-
nuling onc of the pair of previcusly categorized seg:
mmﬁomtheplwﬂuyafprwmﬂyuwgomed
segments, wherein the previously categorized segment
or segmenis remaining afier the step of climinating are
s::du and distinet previously calegorized segments;
identifying one or more of the similar and distinct previ-
ously categorized segments as relevaat previously cat-
cgorized segments.

42. A method as in claim 39, whomthempofselecnng
one of more subject matier categories further comprises
selecting the mest frequently occusring sabject matier cat-
emogmgmmmudm&hhmhuntprMy

ch

A wethod 25 in claim 39, wherein the nocaegorized
segment has been acquired from a firsl data source snd the
previously categorized segment or segments have been
acxpuired from a second data sousce shat is different than the
first data source.

44. A method as in claim 43, wherein:

the data acquired from the first data source are television

of radio broadcast signals; and

the data acquired from the secomd data source are

compwer-readable duta ks,

43. A oethod for ining whether a first sct of
information represented by a set of data of a first type is
relevant to a second set of information represented by a set
of daa of a second type, the first and second sets of
information being different from each other, the method
comprising the sieps of:

deriving a set of data of the second type from the set of

data of the first type, the derived set of data of the
sccond type also being represeatative of the first set of
information;
determining the degree of similarity between the set of
data of the second iype represemting the second set of
information and the derived sct of data of the second
type representing the first set of information; and

determining whether the first set of information is relevant
1o the seeond el of information based upon the degree
of similarity between the set of data of the sccond type
reprexating the second set of information and the
derived set of data of the second type representing the
first se1 of information.

46. A method as in claim 48, wherein the first type of data
is awcliovisual data and the second type of data is texi data.

47. A method as in claim #6, wherein the step of deter-
oaining the degree of similarity is accomplished using a
relevance feedback method.

48. A method as in clzim &8, wherein a plurality of sets of
information, each different from the ofber sets of the plu.
rality of sets of information, are cach reprosented by an
associsted set of dats of the second type, the method
cnabling detsrminmion of which, if any, of the plurality of
sets of informstion represented by a set of data of the second
type are relevamt 1o the first set of information represented by
the set of duta of the Grst type, the method further compris-
ing the steps of:

detormining the degree of similarity between each set of

data of the second type representing ose of the plucality
of sets of informatioa and the derived sct of data of the
sccoikl type representing the frst set of information;
identifying which, if any, of the sets of data of the second
type repeesenting one of the plurality of sets of infor-
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mation have greater thao a predefined degoee of simi-
larity 1o the derived set of dala of the second type
representing the first set of information, the sets of data
of the second type so identificd being termed similar
sets of data of the scoond type:

determiming the degree of similarity between each similar

set of datz of the second type and cach other similar set
of data of the sccond type;

for cach pair of similer sets of data of the second type

having greater than a predefined degres of similarity,
eliminating onc of the pair of sinailar sets of data of the
secomd type from the set of similar seis of data of the
second (ype, wherein the sed ot seis of similar data of
the second type remaining after the step of eliminating
are similar and distinct sets of datx of the secod type;
and

identifyiag the set or sets of information correspoading 10

one or more of the similar and distinct sets of data of
the second type as relevamt to the second set of nfor-
mation.

49, A method as in claim 88, wherein the step of ideoti-
fying the relevant set or sets of information further com-
prises klentifyiag eo more than a predetermined number of
relevant sets of information, the predetermined sumber of
relevant sets of mformation corresponding to the sets of data
of the second Lype having the greatest degrec of similarity ko
the derived set of data of the second type.

3. A method as in claim 48, whercin the first type of data
is analog data and the second type of data is digital daia.

51. A method for identifying the boundaries of scgments
in 2 body of information, cack scgment comprising a coa-
tiguous relsted set of information in the body of information,
wherein the body of information is represemied by al loast
set of text data and a set of vikleo data, the method com-
prising the steps of:

performing & coarse partitiosing method, the coarse par-

titioning method Farther comprising the sieps of:
identifying time-stamped madkers in the set of et data;
and

determining approximate segment boundaries within the

body of information as the times of occurrence of the

time-stamp markers;

for cach approximate segment boundary, specifying a
range of tme thal inchades the time of ocowrvence of
the approxinate segment boundary;

cmnsm!asubumofvﬂoodauﬁmthcstofvdw
data that ocour during the specified ranges of time;

performing a fine pantitioning method to identify one of
more breaks in the sel of video data; and

selecting the best brexk thal occers in each subset of
video data, the lime of oconrrence of the best break
in each subset being designated as a boundary of a
segment in the body of information.

32 A method as in claim ¥1, wherein the step of per-
forming a fise pantitioning method further comprises iden-
tifying the best breaks using a process that includes scene
break identification.

23, A wmethod as in claim 51, wherein the step of fne
partitioning is on the entire set of video data w
identify all of the breaks in the set of video data.

34, A method as o cluim 31, wherein the step of fine
partitioning is performed oaly on the subsets of video data
10 ientify only breaks thal occur in the subsets.

48, A method as in claim %1, wheeein the best break of
each subsel is determined according 1o the criteria of the fine

partitioning method vsed.
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3. A method as in claim 51, wherein the best break of
cach subset is the beeak occurving closest in time to the time
of occurrence of the segment boundary in the toxt data tha
correspoikts to that yabaet.

57, A metexd as in claim 51, wherein the body of
information is represented by a set of text data, a set of audic
data and 2 set of video datz, the method furiher comprising
the steps of:

ascertalaing o syncheomization of the audic dats and the

video data; sad

determining the Jocation of the segment boundaries in the

set of awdio dsa using the previously determined
location of the segment boundaries in the set of video
data and the synchronization of the audio data and
video data.

3. A method for identifying the boundaries of segments
in a body of informstion, cach scgmen comprising a con-
tiguous related set of information in the body of information,
whercin the body of isformation is represented by a set of
texi data, a set of vidko data, and a set of audio data, the
meihod compeising the steps of:

performing a coarse partitioning method, the coarse par-

titioning method further comprising the sieps of:

identifying tiese-stamped markers in the set of text
data; and

determiniag agypwoximate segment boundaries within
the body of information as the times of occurmence of
the time-stamp markers,

for cach approximste segment boundary, specifying a

range of time dhst includes the time of oocurreace of the
approxizsaie segemest boundary;

exiraciing subsets. of zudio data from the set of audio data

that ocenr dwring the specified ranges of time;
performing a fine partitioning method to identify one or
more breaks in the set of audio data;

sclecting the best bresk that occurs in cach subset of audio

data, the tiwe of ccourrence of the best break in cach
subset being designated as 3 boundary of a segmacnt in
the body of information;

asceriaining a syachronization of the sudio data and the

video data; and

delermining the location of the segment boundaries in the

s¢l of video data using the previously delermined
location of the segment boundlaries in the set of audio
data and the syncheomization of the sudio data and
video data.

2. A method as ia claim 38, wherein the siep of per-
forming fine panitioning further comprises idemtifying the
best breaks using a process that inchwdes pause recognition.

68. A method as ia claim 38, whercin the siep of per-
best breaks using & that includes voice recognition,

61. A method as # claim 38, wherein the step of per-
forming fine pastitioning further comprises identifying the
best breaks using & proceas that includes word recogrmtion.

&2. A method a3 i clsim 38, wherein the step of per-
forming Bne patitioning further comprises identifying the
best breaks using a process that inchides music recogrdtion.

63. A compwier readable medivm encoded with one or
more computer programs for enablieg acquisition and
review of a body of information, whercin the body of
information inclhudes a plurality of segments, cach segment
reproscating a defined set of information in the body of
insformation, comprising:

insiructions for acguiring data representing the body of
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instructions for storing the acquired data;

instructions for gencrating a displey of a frst of

the body of information from dsta that is part of the
stored dats;
instructions for comparing data representing a segment of
the body of information to data representing a different
segment of the body of imformation to delermine
whether, according 10 ome or more predetermined
criteriz, the compared segmeats ase celmed; and
instructions for generating a display of a portion of, or a
representation of, a second segmest of the body of
information from dsa that is pant of the stored data,
wherein the display of the portion or represemiation of
the second segment is generated in respomse to the
display of a first segment 10 which the second segment
is related.
4. A compuier readable medinm as in claim €3, further
comprising instructions for causing the display of the por-
tion or representation of the seccond segment to oocur
substantislly coextensive in time with the display of the
related first seginent,
63, A computer readable medinm 38 in claim 63, wherein:
the instructions for acquiring data representing the body
of information further comprise instructions for acemir-
ing audiovisual data representing 2 least a portion of
the body of information, wherein the ficst and second
scgments are repeesented by audiovisual dats; and

the instractions for gencrating a display of 2 finst segment
of the body of information farther comprise isstruction
for gencrating an audiovisual display of the first seg-
ment.

&6. A computer readable medium as in claim 68, further
comprising instructions for identifying the selection of a
second segment for which a portion or represestation is
being displayed, wherein selection of such second segment
canses an andiovisual display of the selected secoad seg-
ment to be produced.

§7. A computer readable medivm s @ claim &3, whercin:

the instructions for acquiring data representing the body

of information further comprise instructions for acquir-
ing andiovisual data repeesenting at least a portion of
the body of information;

1he instructions for goncrating a display of a first scgmem

of the body of information further comprise instrwe-
tions for generating an audiovisnal display of the fam
segmeat; and

the instractions for generating a display of a poriion of, or

a representation of, a second segment of the body of
faformation further comprise instractions for general-
ng a text display of 1he portion or representation of the
second segmem.

8. A computcr readable medium s in claim &3, wherein:

the instructions for generating 3 display of a first segment

of the body of information further comprise instruc-
tions for generating a display of the first segment on an
amalog display device; and

the insiractions for gencrating a display of a portien of, or

a representation of, a second segment of the body of
information farther comprise instrections for gemerat-
ing a display of the pomtion or representation of the
zecondd segment on a digital display device.

§9. A compuicr readabl medium as in claim 63, whercin:

the instractions for gemeraling a display of the fimst

segment on an analog display device further comprise
instructions for genesating a display of the firs! segment
on a kelevision; and
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the instructions. for ting a display of the ponion or 82. A computer resdable medinm eacoded with oae or
representation of the sccond segamnt on a digital  more computer programs for enabling categorization
display device further insbructions for gener-  according to subject matter of an uacategorized segment of

atmgadmplaynfthepnﬂwnmwmoﬂhe
sccond segment on a computer display mositor.

‘M.Acompmerreadablemedmmumc]mﬂ,fuﬂhr
comprising instructions for identifying the matter
maammofmmamwmﬁmm
instrogtions for foriher comprise instrections for
determining the similarity of 1he subject matter contont of 2
segment to the subject matier content of a differcnt segment,
the predeiermined criteria including a predefined degree of
similarity with respect to which the relatedness of the
comparcd segments is. deterrnined.

T1. Acomputer readable medivm as in claim 78, wherein
the instructions for determining the similarity of the subject
manor of segments further comprise instructions for per-
forming a relevance feedback method. .

2. A computer readable medinm as in ¢laim 63, wherein
the instructions for aoquiring data fusther comprise instruc-
tions for acqmiring lelevision broadcast signals.

7. Acomputer readable medium as in claim 63, wherein
the instructions for acquiring data further comprise instruc-
tions for acquiring radio broadcast si

. A compuler readable medivm as in claim 63, wherein
ﬂleiﬂrw&mforawui;hgdaufmmrkcim-
tions for acquiring compuler-readsble data files over a
compwier petwork from an information providing site that is
part of that network.

8. A computer readable medium as in claim €3, wherein
the invirections for acquiring data forther compeise:

ms:;anm for acquiring islevision broadeust signals;

instructions for acquiring computer-readable data files
over a compuier network from am information provid.
ing sile that is part of that network.

6. A computer readable mediun: as in claim 78, whercin:

the first segruent is roprescated by data produced from the

television broadcasy signals; and

the second segment is represented by data from the

computer-rexdable data files.

T?. A computer readuble medium as in claim €3, further
comprising instructions for identifying aa instruction from a
usertobemnduphymgatlcastmof%hebodgrof

wherein the display of a fiesl scgment is begun
in response o the user insiraction.
h?:.‘:c.:pnmt;adabhmedmamcmﬁwbum

second segments are displayed on physically
separate display devices.

3. A computer readable medium as in elaim €3, wherein
the instructions for swring the acquired data, gonerating a
display of a first segment of the body of information, and
generating a display of a portion of, or a representation of,
a second segment of ihe body of information are execuied by
devices imlerconnected to a conventional computer bus that
enables the devices to communicate with each other such
that the devices do mot require wire communication over
w&mmmmwwmmm

|

8. A compuier readable medivm as in claim 63, wherein
al least some of the acyuired data is digital data, the
instructions for axpiring data further comprising instrac-
tions for acquiring digital data,

!iAmpnturmdablemdmmasuclxmﬂ,wbemn
al least some of the acquired data is analog data, the
instractions for acquiring data further comprising instrac-
tions for acquiring analog data.

&5

2 body of information that includes a plurality of segments,
each segment representing a defined set of information i the
body of information, ome or more scgmxcnis baving previ.
ously been categorized by identifying cach of the one or
more scgments with one of more subject malter calegosies,
comprising:
instructions for determining the degree of simBarity
between the subject matier content of the uncategorized
scgment and the subject matter comtent of cach of the
previously categorized segments;
instructions for identifying one or mose of the previously
categorized segmeats as relevant to the uncategorized
segment based wpon the determined degress of simi-
larity of subject matlcr content between the uncatego-
tized segment and the previously categorized seg-
ments; and
instructions for selecting one or more subject mader
categories with which to identify the uncategorined
segmemhmdnpontbmbjmmmumeuqumd
to identify the relevant previously categorized seg-

menis,

#3. A computer readable medium as in claim &3, whemsin
the instructions for determimiog the degree of similarity
further comprise insiraciions for performing a relevamce
feedback method.

84. A computer readable medium 2s in claim 83, whesein
the instructions for identifying one or more of the previously
catcgorized scgments as relevant to the uncatcgorized scg-
ment further comprise:

instructions for identifying a plurality of the previously

calegorized segments that are the most similar 1o the
uncategorized segment;

instructions for determining the degree of similarity

betwesn exch of the plurality of previonsly categorized
segments and cach ather of the pluratity of previowsly
categorized segments;

instructions for eliminatieg, for ¢ach pair of previously

categorized segments of the plurality of previously
categorized segments having greater than a predefined
degree of similarity, one of the pair of previowsly
amimedugmmlsfmlhephrﬂilyufpmvioﬂy
calegorized segments, wherein the remaining previ-
ausly categorized segment or segments are sEndar sad
distinct previopsly categorized segments; sl
instructions for identifying one or more of the similar and
distinct previously categorized scgments as relevant
previcusly categonized segments.
a.Ammpmerreadablemedmmasmclamﬂ,whem
the instructions for selecting ome or more subject madier
cawgomafmhercompme instructions for selecting the
most frequenily occwrring subject matter category or cat-
emmmdmththemhvmlpmmuﬁymlem

“.Ampummadabhmﬁmuhdﬁmﬂ,m
the uncategorized segrocnt has been acquired from a fest
daia source and the previously cawegorized segmem or
segments have been acquired from a second data source that
is different thag the first data sowrce.

87. A computer readable medium as in claim I8, whersin:

she data acquired from the first data source arc kelovisiom

or radio broadcast sigaals; and

the data acquired from the second data source ase

compater-readable data files.
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88, A computer readable medinm cncoded with one or
more ool programs for enabling determination of
whether a first set of formation represented by a set of data
of a fiest type is relevant to a scoond set of information
represenied by a set of data of a second type, the first and
second sets of information being different from ¢ach otber,

comprising:
instructions for deriving a set of data of the second type
from the set of deia of the first type, the derived set of
data of the second Lype also being repwesentative of the
first set of information;

instructions for determining 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 secorsl type representing the first set of infor-
mation; and

instructions for determining whether the first set of infor-

matioa is relevant to the second sct of information
based upon the degree of similarity between the se1 of
data of ihe second type represeniing the second set of
information and the derived set of data of the second
Type representing the first set of information.

88 A computer readable medivm as in claim 88, wherein
the first type of dsa is sudiovisual data and the secoad type
of data is text data.

9. A compuier readable medium as in claim $9, wherein
the instructions for determining the degree of similarity
further comprise instructions for performing a2 relevance
feedback method.

#1. A compuier readable medinm as in claim 88, wheroin
a plunality of sets of information, each different from the
other sets of the phurality of sets of information, are cach
represented by an associated set of data of the second type,
the one or maore comper programs enabling determination
of which, if aay, of the plurality of sets of information
represented by a set of data of the second type are relevant
10 the first st of information represemied by the se1 of data
of the first type, the one or more comnputer programs fusther
comprising:

insirections for determining the degree of simiarity

between sach set of data of the second type represent-
ing one of the plurality of sets of information and the
derived set of data of the second type representing the
first set of information;

insiructions for identifying which, if any, of the sets of

duia of the second type representing one of the plurality
of sets of information have greater than a predefined
- degrec of similarity to the derived set of data of the
second type representing the flest set of information, the
sets of data of the sccond type so identificd being
sermed similar seis of data of the second type;

instructions for determiming the degree of similarity
berween each similar set of data of the second type and
each other similar set of data of the second type;

instractions for eliminating, for each pair of simitar sets of
data of the second type having greater than a prodefined
degree of similarity, one of the pair of similar seis of
data of the seeand type from the set of similar seis of
data of the secoad type, wherein the remaining set or
sets of similar data of the second type are siomilar and
distinct sets of data of the second type; and

instructions for identifying the set or sets of information
corresponding to one or more of the similar and distinct
sets of data of the secand Lype as relevant lo the second
set of informatios.

91, A compuier readable medinm as in claim 91, wherein
the instructions for identifying the relevant sel or sets of
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information further comprise insiractions for 3 o
mere than a predetermined ommber of relevant sets of
information, the predetermined oumber of relevant sets of
information corresponding 1o the seis of data of the second
type having the greatest degree of similarity to the derived
set of data of the second type.

9.A readable medium as i claim B8, wherein
the first type of daia is analog daia and the second type of
data is digital data.

#4. A compuier readable medium sacodied with one or
more computer programs for enabling identification of the
boundaries of segments in a body of information, each
segment comprising a coatigwous related set of information
im the body of information, wherein the body of information
is represented by at Jeas a set of toxt data and 2 sel of video
dala, comprising:

mwnmforperformgampmuomngmhnd,

the set of text data; and
instructions for determining approximate segment
boundaries within the body of information as the
times of occurrence of the time-stamp markers;
instructions for specifying, for each approximate segment
boundary, a vange of time that incindes the time of
oecarrence of the approximate segment boundary;
instructions for extracting subsets of video data from the
set of video data that oocur during the specified ranges
of time;
instactions for performiing a fise partitioning method to
idemify one or more breaks in tbe set of video data; and

instructions for sclecting the best break that ocours in cach
subset of video data, the time of oocurrences of the best
break in each subsel being designated as a bowndary of
a scgment in the body of information.

98. A compuier readable medium as in claim %4, wherein
the instructions for performing a fine partitioning method
further comprisc mstructions for identifyiog ihe best breaks
using a process that inchsdes scene break idemtification.

9%. A computer readable medivm as ia claim 94, wherein
the fine partitioning method is perfarmed on the entire set of
video duta o ilentify all of the brvaks in the sel of video
data.

97. A compuier readable medium 28 i claim 9, whescin
the fine partitioning method is performed only on the sabscts
of video data to idemtify only breaks that occur in the
subsets.

B.A readable medium as in claim 4, wherein
the best break of cach sobset is determined according to the
criteria of the fine partitioning method nsed.

99, A compulsr readable medium as ia claim 94, wherein
the best break of each subsct is e break ocowsring closest
in time to the time of ocowrrence of the segment bonndary
in the text data that corresponds to that subset.

1. A compuier readsble medivm as in clayim %4, whercin
the body of information is mprescnted by a a6t of text data,
a et of swdio data and a set of vikdeo data, i cne or more
compwicr programs further comprising:

instructions for ascertsining a syachronization of the

audio dats and the video dats; st

instructions for detenmining the kocation of the segment

boundaries ia the set of audio data using the previously
determined locztion of the segment bovndarics i the
s¢t of video dala and the synchromization of the audio
data and video data.

181, Asystem for categorizing according to subject matier
an mcalegorized segment of a body of information that
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inclodes a plurality of segmonts, each segment representing
4 defined se1 of information in the body of ifermation, one
or more segmenis of the body of information having previ-
ously been categorized by idemtifying cach of ibe one or
more segments with one or more subject matter caiegories,
the system comprising:

means for detemaining the degree of similarity between

the subject matter coatent of the uncategorized segment
and the subject matier conten of each of the previously
caiegorized segments;

means for identifying one or moee of the previousty

categorized segments as relevant to the uncategorized
segment based upon the deterssined degrees of simi-
larity of subject matier conterd betoeen the uncatego-
rized segment and the previouwsly categorized seg-
ments; and

wmeans for selecting one or more subject mater categorics

wiith wirich ko identify the enestegorized segment based
wpon the subject matter categories wsed to identify the
selevat previously calegorized segments.

HA. A system as in claim 31, wherein the means for
determining the degree of similarity firther comprises
mems for performing a relevance feedback method.

183. A sysiem as in claim 184, wherein the means for
identifyimg one or more of ihe previowsly calgorized seg-
mests as relevant lo the uncategorized segment further
comprises:

means for identifying a plurality of the previously cat-

cgorized scgments that are the most similar to the
uneategorized segment;

means for determining the degree of similarity between

each of the plurality of previously categorized seg-
ments and each otler of the plurnality of previously
categorized segments;

means for eliminating, for each pair of previously cat.

cgorized scgmems of the plurality of previously cat-
cgorized scgmenis having greatsr (han a predefined
degree of similarity, one of the pair of previcusly
mdngmenufmmtbﬁunhtyofpmwuﬂy
categorized segments, wherein ihe rcmaining previ-
ously cMegorized scgmasal or scgments are similar and
distinct previously categorized segments; and
mtondennfyn;ommmoflhemilumd

M. A sysiem as in claim 181, wherein the means for
selecting one of worc swbject matter categories fusther
comprises means for sclecting the moat frequenily occurring
subject matier calegory Or calegories associsted with the
relevanl previously calégorized scyments,

308, Asystem as in claim 181, wherein the nncategorized
segraenl han been acquired from 2 first data source and the
peeviously categorized segment or segmemts have been
acqired from a second data source that is different than the
first data source.

196, A system a3 in claim MM, wherein:

the data acquired from the first data source are lelevision

or radio broadcast signals; and

the data acquired from the second data source are

compwier-readable data files.

MW7, A system for determining whether a first set of
information represenied by a set of data of a first type is
relevant to a second set of information represented by a sel
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means for deriving a set of 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 representative of the first
set of information;

means furdummgﬂndngmofanﬂm!ybtm
the set of data of the second representing the
sccond sct of information and the derived set of data of
the second type representing the first set of information;
and

means for deternsining whether the first set of information
is rekvant to the second set of infarmation based upoa
thedemofdnﬁlfaybemulheselddluoflh
second type representing the second set of mformation
and the devived set of data of the second type repre-
senting the Srat set of information.
188, A system as in claim 197, wherein the first type of
data is audiovisual deta and the second type of data is wxt
data.
109, Asymmnmchmﬂ.whemmlhﬂmﬁx
determining the degree of similarity further comprises
means for performing a relevance feedback method.
118, A system a5 in claim 397, whercin a plurality of sots
of information, each differemt from the other sets of the
plurality of sets of information, arc cach represcnied by an
associated set of data of the second type, the system enabling
determination of which, if any, of the plurlity of sets of
information represested By a set of dala of the second type
arc relevant 1o the Brsl set of information represented by the
set of data of the fiest type, the system further comprising:
means for determining the degree of similarity between
each sct of data of the second type representing one of
the plurality of sets of information and the derived set
of data of the second type representing the first set of
inf .

means for identifying wisich, if any, of the sets of dma of
the second type representing one of the plurality of sets
of information have greater than x predefined degree of
similarity to the derived sct of dala of the sccond type
representing the first sct of information, the scis of data
of the second type so identified being termed similar
sets of data of the second typc;

means for determining the degree of similarity between

cach sinrilar se1 of datx of the second type and cach
other similar set of data of the second type;

means for eliminating, for each pair of similar setn of data

of the second type having greater ‘than a predefined
degree of similarity, one of the pair of similar ses of
data of the sccond type from the set of sinvilar sets of
data of the second type, wherein the remaining sel or
sets of siavilar dats of the second type are siovilar and
distinct seis of data of the second type; and

means for identifying the sci or sels of information

nding to one or more of the similar and distinet
semofdﬁaod’lheumdtypeasmmwthemmd
set of information.

1t Asymmumchmnl,wbsmnthemfu
ldenufymglhenhvumutsemofmﬁrmﬂxmfm
comprises means for i no more than a predeter-
mined awmber of relevant sets of mformation, 1he predeter-
mined number of relevant sets of information corresponding
10 the sets of data of the second type having the greatest
degree of similarity to the derived set of data of the second

type.
112. A system a3 in claim ¥, whercin the first type of

of dsta of a2 second type, the first and second sets of ©5 datais analog data amd the second type of data is digital data.

information being differenm from each other, the system

113. A compuier readable medium encoded with one or
more computer programs for identifying the bowndarics of
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segmemnts in a body of information, each segnsent compris-
ing a contiguous related set of information in the body of
information, whesein the body of informstion is reproscnted
by a set of text data, a set of video dta, and a sct of audio
data, comprising:
m;emm&npeﬁfzmqnmmmmm
insiructions a coarse
the ino peeh-mg partitioning
mumumfondmﬁy-gm-ﬂmd markers in
the set of lext dain; and
instructions for ining approximate segmest
boundaries within the body of information as the
timnes of occurrence of the time-stamp markers;
instructions for specifying, for cach approximaie segmest
boundary, 2 range of time that includes the time of
occurrence of the approximate segrment boundary;
instructions for exiracting subsets of audio data from the

rftofaubodahthﬂemﬁmtheapomﬁedrws
time;

instructions for performing a fine partitioning method 1o
identify one or mose beeaks in the set of audio dats;

instructions for selecting the best break that oceurs in each
subsei of audio data, the lims of ocewrrence of the best
break in cach subset designated as a boundary of
aswmthebody information;

instructions for ascerizining a synchronization of the

audio data and the video dma; sad
instructions for delermining the location of the segnent
bmndamsmtheaﬂoh&odﬂaumﬂnmvmwly
f u&omma:do;z*m of o
set of a tion of the audioc
daia and video data.
4. A computer readsble medium as in claim 113,
wherein the instructions for performing fine pactitioniag
further comprise inatructions for identifying the best breaks
using a process that includes pause recognition.
115. A compuicr readable mediuem as in claim 113,
whercin the imstroctions for performing fine partitioning
fmwmmmfuu-ufymgmmmm
using  process that incledes voice recogaition.
11s. A compuler readable medivan as in chim 113,
wherein the insiructions for performing fine partivioning
using a peocess that inchedes word recognition.
7. A computer readable medium as in claim 113,
whercin the instructions for performing fine partilioning
further comprise instructions for identifying the best breaks
using a process that inchedes music recognition.
118. A system for identifying the boundaries of segments
in & body of information, each segment comprisiog a oo~
tiguous related set of information in the body of information,
whercin the body of information is seprescated by a1 least 2
se1 of wext data and a se1 of video data, the system compris-
Bg.
means for performing a coarse partitioning method, the
means for performing a cosrse partitioning method
farther comprising:
means for identifying time-stampod markers in the set
of text data; and
means for determining approximate segmemt bound.
aries within the body of information as the times of
occumence of the time-stamp markers;
means for specifying, for cach approximsic scgmen
bouadacy, » range of time thet incledes the tme of
occurrence of the approximate segment boundary;

means for exiracting subsets of video data from the set of
video data that ocowr during the specifled ranges of
Lime; :
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means for performing a fine pantitioning method 1o en-
tify ome or more breaks in the set of video duta; and
means. for sclecting the best break that ceeuss in each
subsel of video data, the time of cccurrenes of the best
break in each subsct being designated as 2 bouadary of
a segment in the body of information.

119, A sysiem as in clxim 1H, whercia the means for
performing a fine partitioning method further comprises
means for idenifying the best hreaks using a process that
incindes soene break identification.

13 A system as in claim 118, whercin the fine partition-
ing method is performed on the entire set of video dsa to
idemify all of the breaks in the set of video dma.

131. A system as in claim 118, whersin the fine partition-
ing method is performed only o the subsets of video data
to idenify only breaks that occur in the subsels.

122 A system as in claim E18, wherin the best beeak of
each subsel is detlermined according to the criteria of the fine
paititioning method used.

123, A sysiem 23 in claim 118, wherein the best break of
each subset is the break occurring closest in time 10 the time
of oocurrence of the segment boundary in the text duts that
corresponds 1o that subset.

134 A system as in claim 118, wherein the body of
information is represented by a set of texi data, 2 set of audio
data and a sct of video data, the sysiem farther comprising:

means for asceriaining s synchronization of the ssdio data

and the video data; and
mcans for determining the location of te segment bound-
aries B the set of audio data using the previowsly
determined location of the segment housdaries in the
sel of video dala and the synchronization of the audio
data and video data.
138, A system for identifying the boundaries of segmenis
in a body of information, cach segment comprising » con-
tiguons related set of information in the body of information,
wherein the body of information is represested by a sed of
text data, a set of video data, and a set of audic date, the
system comprising:
means for performing a coarse partitioniag method, the
means for performing a coarse partitinning method
means for idemifying time-stamped maskers in the sel
of text data; and
means for determining approximate segment bound-
aries within the body of informsetion as the mes of
oceurrence of the time-stamp markers;
means for specifying, for each approximaic segmest
boundary, a range of time that includes the time of
occurrence of the approximate segmem bousdary;

means for extracting sebaets of audio data from the aet of
andio data that oocur during e specifisd vanges of
time;
means for performmg 2 fise panitioning methwd to iden-
tify one or more breaks in the set of awdio data;

mecans for selecting the best break that oceurs in ¢ach
subset of audio data, the time of occumenes of the best
bresk in each suhset being designated as 2 bowndary of
a segment in the body of information;

means for ascerisining a synchronization of the sadio data

and the video data; and

means for determining the location of the sogment bouasd-

aries in the sel of video data using the previowsly
determined location of the segmeni bousdaries in the
set of audio data and the synchronization of the audio
data and video dain.
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136. A system as in claim 125, wherein the means for
performing a fine pantilioning method further comprises
mhﬂmﬁmmmm&-ﬂgamm
inchudes pause recoguition.

lﬂAsymmumchmm wherein the mesns for
performing a fine partitioning metbod further compriscs
awans for idenkifying the best bresks using a proocss that
inclades voice recognition.

1238, A sysiem as in claim 128, wheecin the mesns for
performing 3 fine pantiioning mcthod fuctivr comprises

54
means for identifying the best breaks using & process that
inchides word recognition.

129. A system s in claim 138, whercin the mesas for
performing a fine itioning metbod further compriscs
means for ddentifying the best breaks using a process that
includes music recogaition.

* % *x 3 *
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An altention manager presents infonmation Lo a person i the
viciaity of a display device i a manner that engages at least
the peripheral attention of the person. The information is
embodied by one ar mose seis of content data {¢.g., video or
andio data). Esch set of conicnd data is formulated by a
coment provider aad made sveilable for use by content
display systems. Upon appropriate activation, sach content
display system displays images comespomding o the scts of
content data in acoordance with predelermined scheduling
information. The atiention manager makes use of “umused
capacity” of the display device and the person’s attention,
providing information to the peron that the person might
oot otherwise expend adequute encrgy to obtain, The atten-
lion manager also affords an opportuaity to conent provid-
ors to disseminate heir information to people that are
interested in receiving such iaformation, enabling \he con-
tent providers to provide better dirccted information
dissexnination, as weH as peoviding access to the previonsly
umased akiention capacity of faose inteeesied people.

18 Cluims, & Brawing Shoets




Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 41 of 141

U.S. Patent Mar. 7, 3008 Sheet 1 of §

1@\

6,034,652




Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 42 of 141

U.S. Patent Mar. 7, 2000 Sheet 2 of 3 6,034,652




Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 43 of 141

U.S. Patent Maz. 7, 2000 Shest 3 of 6,034,652

. 311

FiG. 3C



Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 44 of 141

U.S. Patent Mar. 7, 3000 Shoot 4 of 8 6,034,652

Seiect & o0 o cortert deta for |

| S

Provite 1o the contert diepisy System 2 set of cordrel
instructicns and comtert data acquisition instructions [~ 407

FIQ. 4



Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10

U.S. Patent Maur. 7, 2008 Sheet 5 of 8

Page 45 of 141

6,034,652




Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 46 of 141

U.S. Patent Mar. 7, 2000 Shest 6 of 8 6,034,652
FIG. 5B
Has e
wariaardwied i
NO 106
Vartt
- -~ e
% 50
Dy T prodenaad nmmadm
| conertduiainhesch S he et
511
502
Remos he comri st fooriert M'm“' coriert
i Sem P ahecie e b o shetiie?
512
03
mnmun U il cyurd T
Pigasiclca ' delnrtl vt eet of cortert i
$13
No 504
i |




Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 47 of 141

U.S. Patent Mar. 7, 3000 Sheet 7 of § 6,034,652




Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 48 of 141

U.S. Patent Mar.7,2000  Shest B of$ 6,004,652

l

SCO
.:h
5F

801
& s s
FIG. 6

EWFME
y

AMERICA

%R

'BAN FRANQ




Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 49 of 141

6,034,652

1
ATTENTION MANAGER FOR OCCUPYING

THE PERIFRERAL ATTENTION OF A
PERSON IN THE YICINITY OF A DESFLAY

BACKGROUND OF THE INVENTION

1. Ficki of the Invention

This invention relates & the engagement of the peripheral
attention of a person in the vickaity of a display device sech
ay the display monitor of 3 compuier.

2. Related An

Information providers of all sons have an intersl in
presenting their information to information consumers and,
in particular, to information consamers who may, o do, have
an interest in the particular information provided by the
particular information peovider. Al the same time, informa-
tion consumers bave an interest in accessing a wide variety
of information and, i particular, information in wihich the
information consumer may, or docs, kave an interest. Given
the extent to whick compuiers sow permeate society, and
particularly in view of the escalation of networking of those
COMmpuiers in various ways, there is increasing recogmtion of
the capability of using compuicrs, and, in particular, com-
puters (and otber devices) that are istercommecied in a
network, 35 an information dissemination ool that can
satisfy the inierests of both information providers and infor-
mation Consumers.

For example, information providers have used peblic
computer nctworks (¢.g., the Internet) and private computer
networks (e.g., commercial onling services such as America
Online, Prodigy and CompuServe) lo disseminate their
iformation. ‘This information can be displayed to a com-
puter user having nocess to the network directly in response
10 a request from the user or indirectly (i.c., without request
by the user) as a result of auother action taken by the user.
While these mecthods of information disscmination sed
acquisition can be clective, thcy do not exhaust the possi-
biliti

In a different vein, historically, computers have frequently
included screen saving mechanisms (“screen savers”)
inended lo prevent the phosphors of a computer display
screen from burning out when the same image remains on
the screca for a long period of time, sach as wmight occur
durhgabngperbdafiﬂctivitywhiklhewmplmil
operating. As compuier displsy screen techmology has
progressed, the use of scroen savers (o preserve the display
screen has become increasingly unnecessary. However, the
use of screen savem has continued—even prolifecated—
likely due to the aesthetic or emtertainment value provided
by the imagery of many screen savers. Further, the use of
“wallpuper” (i.c., a pstlem generated in the
Pportions on a computer display screen) in compuler display
screens bas also arisen, largely one would suspect because of
the aesthetic or enteraimment value of the wallpaper imag-
ery. While the use of screen savers and wallpaper with
computer displays appeals 0 many users becawse of the
imagery they prescol to the wser, screen savers and wallpaper
have pot heretofore been uscd as a means 10 convey infor-
mation from information providers o compuler users.
Further, screcn savers and wallpape rhmmvmlyboen
implemented as relatively simple, self-contained
application programs vhat are not typically inlegrated with
other application programs or other aspects of computer
operation. In particular, screen saver and wallpaper appli-
cation programs have mot been constructed to enable
retrieval of display content from a remote location via a
compuier network.

1G
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2
SUMMARY OF THE INVENTION

An attentioa manager sccording io the invention presemis
information to a person in the viciaity of a display device in
2 manner that engages \he peripheral anention of the person.
Ofien, the display device is part of a broader apparatus (e.g.,
the display device of a computer). Generally, the aitention
manager makes usc of “weused capacity” of the display
device. For cxample, the inforination can be présented to the
person while the apparatus (e.¢., oomputer) is operating, but
during mactive periods (i.c., when a user is pot engaged in
an inlensive interaction wilh the apparatus). Or, the infor-
mation can be presented o the person derimg active periods
(i-¢.. whem a user is engaged in an intemsive intcraction with
the apparates), bat in an anobirusive manner hat docs Bt
distract the user from the primary interaction with the
apparates (e.g., the information is presemted 1o arcas of a
display screen thal are not used by displayed information
associated with the primary interaction with the apparatus).

The information is embodied as o or more sets of
content data. The sets of content data reprasent scnsory data;
typically, the seosory data is either video or audio data. Each
set of conten datz is foroulated by a content provider and
made available for use by an attention manages according to
the invention. Each contgol providing sysem can provide
more than one sel of content data. The comient providing
systems provide user imerface tools that enable a particular
sei of content data ko be requested. Once o of more sets of
content data has been acquired, a content display system
integrates scheduling information for all sets of coment data
o prodwee a schedule according 1o which an image or
images corresponding to the sets of comtent data are dis-
played on a display device associated with the content
display sysiem.

A set or scts of instructions for casbliug a display device
1o selectively display an image or images generated from a
set of content dala are also made available for use by the
conent display sysiems. Typically, the instrudtions cnsble
images geoerated from contemt data to be displayed
astomstically, without nser intcrvention, in a predetcrmined
mammer, thercby ephancing the capability of the irvention to
oevupy the user’s peripheral attention. Further, the attention
mamager ¢an be implemented 30 thal the insbvuctions arc
amomatically acquircd (or spdated, if neocssary) cach time
2 user requests acqisition of a set of comtemt data, thereby
making acquisition of the insimctions transparent 10 the user
ofhmmmw:ndhnmmmﬂofuse
for #ic wser. The instructions can include application
insiractions, control insiructions and comtent dsla acduisis
naling operation of the atiention mamager on 3 comtenl
display sysicm, content display sysiem schoduling imiruc-
tions for scheduling the display of comient data on a conten
mmmadmmmﬂqmmdﬂ-
ing instructions on a content display systems. The costrol
instractions can include display insirctions for emabling
generation of images from ihe content data on 3 particular
typeofduphydevmolﬁomapamcuhuypeofmm
data, and content data scheduling instructions for enabling
umﬂwmmlof&eduphydlhem'memm
a set or sots of content data. The content data acquisition
instyactions can inciude acquisition insirctions for enabling
the acquisition of a set of content data, content data upiate
structions for enabling update of a previously scquired set
of content data, and uscy interface installation instructions
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for enabling provision of a wser isterface that allows a
person 10 request a set of content data from a contemd
providing system. Each of the application, conirol and
content data acquisition instructions could be from
& comtent provider, or any one or all of the sets of mstructions
coutld be acxuired from an application manager that provides
gemmmofmmommacanbeuﬂondamy
or desirable by a content provider. Additionally, andit
imsiructions can be made available that enabk monitoring of
usage of the attention manager.

Accoeding to one aspect of the invemtion, an aktention
manager engages tbe peripheral attention of a person in the
vicinity of a display device of an apparatus by acguiring one
or move sets of coutent data from a content providiag system
and selectively displaying on the display device, i an
unchtrosive mananer that does not distract a wser of the
apparatus from a primary interaction with the apparaius, an
image or images generated from the sel of content data.
According o a further sspect of the invention, the selective
display of the image or images begins awtomatically after
dehctionofaniﬂeperiod of predetermined deration (the
“screen saver embodiment”). This aspect can be
implemented, for example, using the screem saver AP1
(wpplivation program interface) that is pant of many operst-
ummmngmmmﬁnhrmadﬂn
invention, the selective display of an image or images occurs
whil; the user is engaged in a primary interaction with the
appareius, which primary interaciion can result in the dis~
phyofanmageormgesmaddxmalotbewar
images gererated from the set of conteat data (the “wallpa-
per embodiment™). If muhitasking is allowed by the appa-
ralus (2.g., by ibe computer operating sysiem) with which
the attention manager is used, ihe altention manager can be
imvplemented so that, when operation of the attention man-
apnslermmawd the user is rehirned to the siate of the
primary interaction that existed when operation of the atten-
tion manager began. The attention manager cam ako be
implemented 30 that, during operation of the atiestion
muanager, the user is presented with a number of options
regarding further usc of the atlention manager. bn particular,
omt of the options can altow additional informstion o be
obtained that is related to the set of content data for which
an image is being displayed. Where the attentios manager is
implemented as part of a network, this option can enabic
information to be oblainel from a remote information source
via the network. Another option that can be implemented
aBows a user to specify a satisfaction level for a set of
content data from which an image or images is being
displayed, thercby affecting the frequency with which that
set of comtent dats is uscd by the atiention mamsager in the

According to another aspect of the inveation, an allention
manager that engages the peripheral altention of a person in
the vicinity of a display device inchudes a content display
sysiem associzied with the display device, a mechaniam that
<an communicaie with the content display system via a first
communicatioas mechanisn to provide 1o the content dis~
play system a st of instructions for enabling ihe display
device 10 selectively display contemt data, and a content
peoviding system that can comnrunicate with the content
display device via a scoomxl communications mechanism to
provide a sct of content data to the content display system.
The content display system uses the provided set of insiruc-
lions to selectively display on the display device an image or
images generated from the peovided coment data. The
attention manager according to this aspect of the invention
<an further inctude an application management system that

10
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can communicale vis a third comnmnications mechanism to
provide to either the content providing system or the content
display system one or more sets of instractions for enabling
admphydcmbshmdyduphyanwormagzs
gencrated from a set of content data. In the former case, the
content providing system can, in lurn, communicatc with the
content display system 1o provide the one or more seis of
instrections. The aitention manager according to this aspect
of the invention can be mplemented, for example, using
existing computer networks of information sources, such as
the Internct {in perticular, the World Wide Web) or com-
mercial online services, advaniageously making wse of pr-
existing hardware and softwars for enabling communication
over those petworks. Typically, though not necessarily, an
aticntion mamager according to this aspect of the invention
will incinde multiple content display systems and multiple
conteit providing systems. The content providing systems
will cach be capable of providing one or more sets of content
data, 30 that, overall, there will be multiple available sets of
content data which can be of different types. There can also
be multipk: sets of instructions for enabling a display device
to selectively display an image or images gencrated from a
set of content dsta, which scis of instructions may be tailored
to display images from panticular types of content data or &
display coatent data using 3 particular display device.

According to yet amother aspect of the iavention, 2
computer readable medium can be encoded wilh cne or
more computer programs for enabling acquisition of a set of
content data and dispay of ag image or images generated
from the s¢t of content data on a display device during
operation of an atieation mamager. The instructions of the
compuler progra: can inclusle: i) acquisition instructions for
enmabling acquisition of a set of content data from a specified
information source, ii} user interface installation instructions
for enabling provision of a2 wser interface that allows a
person 1o request the sct of content data from the specified
information source, i) comtend data scheduling instructions
for providing temporal comstraintz on the display of the
image or images generated from the set of content data, and
iv) display instructions for enabling display of the image or
images gencraked from the st of content data. The computer
radable medism can also further include comtent data
updale instructions for enabling acquisition of an npdated set
of content data from an information source that corresponds
1o a previously scquired sel of content data, ibe comtent data
npdmmtmchuum[ym;whmaudwhenwmme
updated set of content dsia. The content data scheduling
instructions can specify, for example, the duration of time
that the image or images generated from a set of comtent data
<an be displayed, an order im which the images gencrated
from a plurality of sets of contemt data are displayed, & time
Or times at which the image or images generated from a set
of content data cam or canaot be displayed, and/or constraint
on ihe oumber of times that ibe image or images generated
from a set of content data can be displayed. The display
instrections can be tailoved 1o casble display of the image or
images generated from a sct of content dala on a display
device of a particular typs, of display of an image or images
generated from a set of countent data of a particulas type.

According to still another aspect of the imvention, 2
computer readable medium be encoded with one o1
mor ompeter programs for enabling a content display
system 10 selectively display on a display device, in an
unobtrusive mamner that does nol distract a person from a
primary interaction with an apparates associated with the
display device, an image gencraied from a set of conlent
data. The instructions of the compuier program cas include:
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i) operating insiructions for beginning, managing and ter-
minating the selective diaplay of the image on the display
device, i) content display systenm scheduling instructions for
schednlmgthed:aphyoflhelmonusduplaydem
and iii) installation instructions for installing the operating
instructions and coatest display system scheduling mstruc-
tions on a contont display system. The computer readable
medinm can also further include audit isstroctions for moni-
toring usage of the comieal display system (o selectively
display an image generated feom a sel of content data,

The aticntion manager according o the invention is a new
and usefal mechanism for providiag information 10 users of
the attention manager. The attention manager provides infor-
malion in which a nser bas expicssed an intcrest and,
importanily, informstion that the vser might not otherwise
expend adequate energy to obtain. The user can tailor the
information provided by interscting with specific informa-
tion sowrces to indicate interest in particular information
provided by a specific information source while the user is
perusing other information from that information source (as
opposed 1o giving a general indication of interest in infor-
mation on a particular subjoct ar of a particular kind, from
which indication imformation that maiches the indicated
interes) is automatically provided from various information
sources). The user can also choose information from 2 wide
varicly of information sowrces; in particular, when the
attention manager is implemented using 2 petwork (e.g., the
Intmnst},lhemqumnﬁxrmmonfmmawde
variety of remote information souvces. Additionally, the
information is presented to the user m a manmer that uses
portions of the user's stiention capacity that may otherwise
be unused or filled with extraneous information,

The attention manager according to the invention also
peovides a new and useful information dissemination lool to
comtent providers, The atteation manager affords am oppor-

tunity to coment providers to disseminate their information.

to users that are interested in receiving such information,
embhqthmmpm:hmmptwﬂebemrdmcwd
information dissemination. Moreover, the attention manager
provides access 10 the previously unused stiention capacity
of those interested nsers. Additionally, the attention manager
allows comtemt providers to lailor particular aspects of the
attention manager a3 desired by the content provider, such as
the acquisition of updated sets of the content provider's
content dala {cg., the frequency of such updates), he
display scheduling and manner of display of the content
provider's content data, and the user interface that enables

users to specify acquistiion of the content provider’s content
data.

BRIEF DESCMFTION OF THE DRAWINGS

FIG. 1 8 a flow chart of a metbod that implemenis an
attention manager according o an embodiment of the inven-
tion.

FIG. 3 is a block disgram of a system for implementing
an aticotion manager acvording to an embodiment of the
invention.

FIGS. 3A, 3B and 3C are schematic diagrams illusirating
the functional composents of an application manager, a
comtemt providing system and a content display sysiem,
respectively, accordiag to an embodiment of the invention.

FIG. 4 is a flow chart of a method, according o an
embodiment of the awveation, for acguiring and updating
sets of content data.

Hﬁ&itoxmaathafamaﬂowebanofamamd!hat

implements an atlention manager according to another
embodiment of the invention.

10
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FIG. & ilustrates 2 computer display screen including a
user imierface, according to one embodiment of the

invention, that can be used lo enable a user to apecify a
comtrol option.

DETAILED BESCRIFTION OF THE
INVENTION

According to the invention, an atiention manager presents
information o a person in the vicinity of 2 display device (or
devices) in @ manner that eagages at kast the peripheral
attention of the person. “Display devies™, as used hworein,
encompasses any device thal presents sensory slimius to
the person and inchudes, for cxample, computer video dis-
play devices, televisions and audio speakers. Furtber, bere,
“in the vicinily of* means any location with respe<t to the
display device from which the persom cam perceive the
information being presented. For example, if the information
is being peesemied in a visual form, then “ix e vicinity of”
mesas aay location from which the person can see the
information. Oy, if the information is being presented in an
aural form, then “in the vicinity of” means any location from
which the person can bear the information.

Often, the display device is pan of a brosder apparatus
that can be utilized by a user for a primary isteraction that
is unrelated 10 the sticntion manager. (However, the stten-
tion mamager can also be used with 2 dinplay device that is
not part of a broader apparatus, the user engaging im 2
primary inwraction with the display device.) For example,
the display device can be part of a compuber thal can be used
to implement any of a nwmber of application programs (e.g.,
word procyssing Programs, compuier games, sproadshests,
¢lg.). The person whose attention is ¢agaged by the atteation
manager can be the user or another person in the vicinity of
the display device. In onc embodiment of the invention, the
informstion is presented by the atieation manager while a
primary inleraction is ongoing, but during mactive periods
(i.c., when the uscr is not engaged in aa intensive inleraction
with the apparatus). In another embodiment of the inveation,
the information is presemcd by the atiention manager during
active periods (i.e., when the uscr is engaged in an inteasive
interaction with the apparatus), bui in an wnobtrusive man-
ner that does not distract the waer from the primary interac-
tion (e.g., the information is preseated ia areas of a diaplay
screen that v pot used by displayed information associated
with ibe primary interaction). Generally, ihen, an atteation
manager acconding 1o the jovention makes use of “uoused
capacity” of a display device, “wnused capacity” being
defined broadly to include, for cxample, the embodiments
mentioned above, ic., both tcaaporsl (s.g., the firs-
desaribed embodiment above) and spatial (¢.g., the seeond-
deseribed embodiment above) dimensions.

The isdormation is embodied by one or more sets of
comterd data. Each set of content data is formmiated by a
coment provider and made available by a corresponding
content providing system for vae with the stieation manager.
Each content providing sysicm caa provide more than one
set of conterd data. Morcover, cach set of content dala can
include ont of more “clips”, each clip being 2 definable
postion of the set of content data that is used 1o geoerate a
particular “image.” The term “image” is used broadly bere
10 mean any sensory stiowlus that is produced from: the: set
of content data, inchuding, for cxample, visual imagery (e.g.,
moving or still pictures, text, or munerical information) and
audio imagery (i.e., sounds). The coment providing sysiems
can also provide user interface tooks that sllow a ser of the
attentioe manager 1o specify that they wast to obtain a
particular sct of content data. Once obtaised, one or more
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images gowersted Erom the clips of one or mose sets of
mmdm:u&aphyodhyteonwntch@hysymm'rbe

content display system inlegrates information
associsted with the scts of content data to produce 2 schedule
according W0 which 1be images o the scts of
content dsia are displayed for a particular user of the
akention mamager.

A set or sets of instructions for coabling a display device
10 selectively display images generated from one or more
sets of comtent data are also made available to users of the
attention masager. The instructions include application
mmu.mmmlmmmmmdmnuntdaumum
tion instructions. Typically, the instructions enable i
generxied from costent dats to be displayed automati y.
without user intervenmtion, in a predetermined manner,
thereby enhancing the capability of the stiention manager io
occupy the user’s peripheral atiention. Differemt sets of
instructions can be formalated, such thal only images gen-
erxted from sets of content data that are compatible with a
particular sel of imstroctions can be displayed using that se1
of insiractions. Typically, an application manager estab-
lishes » standard set or seis of instructions which contem
providers caa tailor to i their needs or desires.

As indicsted above, the sets of conlent data represen
sensory data, i.¢., data thal can be used to generale images
as defimed above. Typically, the sensory data is either video
or audio daa. The kiads of content dats that can be wsed with
the aicntion man i limitless. For example,
video data that might be used as content data includes data
thai can be used to generate advertissments of imerest 1o the
user, moving and still video images which caa be real-time
of pre-recorded (e.g., nature scenes, pictuwres of [amily
meribers, MTV music segments, or video from a camera
monitoring a specified location, such as ski slopes or a traffic
intersection, for conditions a1 thal location), fmancial data
(c.g., stock ticker information) or news summaries. Audio
data that might be used as content data includes data that can
be used o generaie, for example, mwsic or news programs
(e.g., radio talk shows).

The stivation manager according lo the invention is useful
both to users of the atteniion manager and to comtent
providers. For users, the atiention manager provides infor-
mation to a user in which 1be user bas expressed an interest,
In particular, the stiemtion manager pravides information to
a user that the waer might not otherwisc expead adequate
enesgy 10 obtain. Additionslly, the information is presented
to the wser im a manner thal uses portions of the user's
adention capacity thst may otherwise be filled with exira-
oeous information. Purther, a variety of information ¢an be
displayed (i.c., images can be generased from more than one
set of content dats), so that 1he user does not have to choose
pacticulsr information to the exclusion of all other informa-
tion,

For content peoviders, the attention manager affords an
opporiunity to disseminate information to vsers that are
interested in receiving such information, thus enabling the
content providers o provide better directed iaformation
dissemination. Morcover, the alteniion manager provides
access to the previously unused altention capacity of those
inicreated users. Furtber, since information from more than
oae conteat provider can be displayed, content providers are
more kely to have their information displayed, aince their
information is displaycd in addition to, rather than instead
of, the informmion of other coatent providers, therchy
reducing the need to compete with other content providers
for the astention of the user.

FIG. 1 is a flow chart of a method 108 that implements an
attention manager according to an embodiment of the inven-

10

tion. The method 198 i pesformed by a content display
system according to the investion. The content display

system can be mmplemented, for example, usmgadlptal
computer that incledes a display device xad that is pro-
grammed to perform the functions of the method 108, 23
described below. Below, the method 18 is described as
implemeated on such a digital computer, though the methed
108 conld he implemented oa other apparatus.

As shown by block 181, isitially (i.¢., before operation of
the attention manager begins), 2 user is cogaged in & primary
user interaction, e.g.. a primary user interaction with a
compuier. Though shown in FG. 1, the primary wser mles-
action of block 181 docs 8ot form pant of the method 1
according to the invention. “Primary user interaction™ is 10
be construed broadly and, generally, inchedes any operation
of the computer (or other xpparates with which the user is
engaging in an interaction) other than operation that is part
of the sttcntion manager socording (o the invention. When
the user is intcracting with a computer, the primary user
interaction includes any operation of the computer that
occurs o coable o to support the performamee of the
fanction or fuactions that provide the basis for the user’s use
of the computer. For ¢xsmple, the primary user inleraction
canbelhemofmyofnmyoimnmnﬂspplm
programs {e.g., word processing programs, spresdsheet
programs, personal finance programs, game programs,
drawing programs, online services and Web browsers,
among others). The primary user interaction can also be, for
example, simply the operation of 2 conventional conmputer
operating system, such as the Windows {(c.g., Windows 3.1,
Windows NT or Windows 95) or DOS operating sysiems
produced by Microsoft Corp. of Redmond, Wash. or the
Maclntosh operating sysicm produced by Apple Computer,
Inc. of Cepertino, Calif., among others. While, typicaily, the
display device produces a display as a result of the primary
user interaction, this need not necessarily be the case.

The method 108 actuslly bogins with the block M3. Inthe
step shown in the block H2 (refierred to bereinaficr as step
14&3), a determination is made as 1o whether an “idle period”
has oceurred, Genorally, as used herein, “iile period” refers
to a period of time of specified duration during which a
specified coudition does not oecus. However, typically, the
specified condition is one having the characteristic that
failure of the condition o ocewr is indicative of an exiended
lack of intensive (or focused) interaction with the compuler
by the user {“user inactivily”). For example, the specified
condition conkl be the lack of an input from an inpwt device
of the computer, e.g., the absence of siriking 2 key on a
keyboard, clicking a mouse, pressing on a toach-sensitive
area of 2 touchscrece or issuing a voice commasl.
Altcrnatively, the atiention manager could be implemented
with an apparaius thal can monitor the environment of the
apparatas (c.g., with a video camers) and evaluale the
environment 10 ascertain that aa “idle condition” (e.g., the
viewing direction of the uaer of the wpparatvs 1 mroed away
from the apparatus by a specificd amoumt for a specified
period of time) has occurred, suel: idle comdition lriggering
operation of the altcation manager.

Theoretically, any durstion of time can be specified o
definc the idle period. Howeves, practically, the duration of
time necessary to constitute an idle perind cannot be so short
that the aticolion mansger begins operating at times that
inhibit the user’s primary interastion with the computer or
that distract or annoy the user. Further, the duration of time
chosen, as indicated sbove, should be sufficiemly Joag w0
indicate an extended lack of imeraction with the compuater,
suggesting that ihe osev is not eogaged in an interaction with
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the computer that the user would pot want o have inder-
rapted. However, the duration of time should not be so long
that, for periods of wser inactivity of a typical durstion, the
amount of time thal the atteslion mamager operaikes is
undesirably short. In sum, choosing the duration of time that
defines 2n idle period jevolves a balancing of the above
considerations. Iiustratively, the idle period can be defived
as a period of between thiny segonds amd two mimuies
during which the specified coadition (¢.g., user interaction
with an inpwt devies) docs not occwr,

While detection of the idle poriod ¢2a be mplemented in
amy ssitable manner, one way in whdch such detection can be
implemented i by monitoring as idle timer that is part of a
screen saver AFT (spplication program interface) that is, in
mm, part of an operating system waed o operaie the com-
puter. Such screcn saver APIs sre commonly found in
current operating systcms such as the Windows or Macin-
tosh operating systems discussed above. The idle Limer
could be monitored and 3 signal that ar idle period has
occurred generated when the magaitade of the idle time as
indicaied by the iile timer reaches a predefined tlvcshold.

Detection of an idle period a6 the basis for beginning
operation of the attention manager is an indirect activation
of the aliention manager. In an alternative smbodimen, siep
162 of the method H is modified so thai the allemtion
manager is activated directly by the user. In other words,
step 182 would consis of waiting for explicii direction from
the user lo begin operation of the attention manager. Such
explicil direction could be ensbled with an appropristc wser
interface, such as an on-sceeen icom or a mene sclection, tha
is always present on the display screea of the display device
as part of a2 standard interface that is provided by the
operaling system. Examples of such standard interfaces are
the “Apple Mernn” provided as part of the MacIntosh oper-
ating system, and the “Start Menw” or desktop icons pro-
vided as part of the Windows 95 operating sysiem.

Returning to FIG. 1, if, in sicp 162, sn idle period has not
occurred, then the primary user iteraction continues (block
161). The method 10 contimies executing the siep 163 a1
predefined time intervals (typieally very short time
intervals), therchy contimually and frequently checking for
the occurrence of an iHe period.

i, in step 108, an idle period is detected, then, in the step
shown in the block M3 (hereinafier roferred 10 a3 step 163),
a delermination is made as to whether there are any sels of
content data available for use in gemerating a display.
(Hercinaficr, reference is sometimes made to “displaying
content data” or “displaying a set of content data™; it is to be
unlerstood that this means displaying images generaked
using lhe comtent dala or set of comient data.) Herein,
“comtent data”™ refers iy data that is used by the attemion
manager ic generate displays (e.g., video images or sounds,
or related sequences of video images or sonnds). A “sst of
content data™ refers 10 a related set of such data that is used
to gencrate a particular display. A “clip” rofers to & definabile
portion of 2 set of content datz that s used to generate a
particular image; 2 set of conemt data cam include one or
more clips and, therefore, can be used 10 generale one or
more images. The acquisition of contest data by the content
display system is described in more detail below. Here, it is
sufficient to soie thal, over time, an attention manager cag
acguire any vumber of sets of comtent data that can be
displayed by the contend display system.

if, in step 183, 50 sets of content dala are available for
display, then the primary user imeraction continues (block
181). The method 108 contimues executing the sieps 162 and

10
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183 at predefined time intervals, continnally checking for
the occurrence of an idle period and the acxpmisition of at
least one set of content data.

Tf, in step 163, at least one set of content dala is svadlable
for display, then, in the step shown im the block T4
(hereinafier referred lo as sicp HM), the available sels of
content data are scheduled for display by the contead disglay
system. (Alternatively, in other embodiments of the
invention, scheduling of the sets of content datx cas occur
before the method 108 begins. Such scheduling might be
implemented, for example, so that cach time 2 mew sl of
coment data is received by the comicnt display system, the
schedulc is revised to include the new set of content data.)
Typically, when the content display system scquires a new
{or vpdated) sct of content data, scheduling information for
that set of content data is also acquired. Taken together, the
scheduling information for all of the sets of content dada is
used to determine a schedule for display of the sets of
content data by the contemt display sysicen. Ocmerally,
determining a display schedule involves specifying the osder
in which the sets of content data are to be displayed s the
duration of time for which each set of contemt data is to be
displayed. The determination of the displsy schedule can
also accommodate (to the extent possibile) any special sched-
uling parameters for particular scts of contemt dats (2.g..
resirictions specifying when a particular set of comtest data
must be displaved or cannol be displayed), mediating any
conflicts between the display requirements of particular sets
of coatent data. Oficn, though not necessarily, once the order
and ducation of display are established, the seis of conlent
data are repetitively displayed by cycling through the dis-
physchﬂhhmwﬂymdopermo!ham
manager is terminated. However, even where such jeration
through the display schedule occurs, the display schedale
can also accommodate scheduling paramsters that delete
seis of comtent data from e display schedule during par-
ticalar iterstions, thereby, for example, controlling the fre-
quency with which particular sets of contemt data ame dis-
played. The display schedule can be stored in an
appropriately structared database, as known by those skilled
in the an, that is stored in 2 memory of the computer used
to implement the content display system.

Any appeopriate sct of rulcs, that caa, for example, be
arcanged in any appropriate hiwrarchical manncr, can be used
for establishing a display schedulc and, in panticuls, medi-
ating cooflicts berween confliciing scheduling pacmaeicrs
amcuhdm&dﬁemmdmmdutchw
ome ek for mediating conflicts may give preference to
displaying s¢is of content data so that the sets of content data
are displayed inverscly to the order in which they wese
obtained by the content display system. This rule might be
further specified so that 2 set of contest data Lhal bas sever
previously been displayed by the atiention munager is dis-
played prior to display of a set of contesd data that has beea
previously displayed, even though an wpdaste of the peevi-
ously displayed set of conteut dsia has bees obtained at a
later time than thai at which the never displayed set of
contenl data was obtained. Another rule for mediating com-
flicts might resolve a conflict between two seis of coatent
data having scheduling paramoicrs thal specify display a the
samw sequential position in the display schedule by ran-
domly sskcting one of the sets of conmtent data 10 be
displayed first during each iteration (hrough the display
schedule. Still another rule for mediating conflicts might
establish a hierarchy of kinds of content data, with sets of
coatent data of kinds at the top of the hicrarchy being given
prefecence for display over those at the botiom. Yet snother
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rule or set of rules for mediating conflicis may involve
performing some sort of analysis of the characteristics of e
sets of contest data it have been oblained by a particular
content display systcm to ascertain preferences indicated
therchy, and giving preference 1o sets of content date thet arc
evaluated 1o be relatively more preferred. Scheduling rules
of this kind would typically be pari of the scheduling
paramoters provided independent of the content providers
(i, in content display system scheduling instructions, as
discussed clsewhere herein and, in panticular, with respeet to
FIGS. 3A through 3C below).

Other scheduling rles, oot directed to conflicts
between sets of content data, can also be nsed in i
a schedule. For exampile, any set of content data that has
been initially obtzined before a certain time and/or that has
been last updated before a certain lime (i.¢., a set of content
data that is “stale”) can be aviomatically precluded from
being inserted into the display schedule. This exclusion
could further be restricted 10 apply oaly to certain sels of
coater data of contem data of cenain kinds. Similarly, the
frequency with which & particular set of content data appears
in a display schedule can be based wpoa how stale the set of
comten data is. Scheduling rules of this kind would 1ypi
be part of the scheduling parsmeters provided by a contemt
provider for a set of content data (i.e., in tailored coment dafa
scheduling instructions, as discussed clacwhere berein and,
mpmhwlu,wnhmspectmﬂ(}s 3A through 3C bekw).

The particular sc! nules used may be influenced by
the characteristics of a particular embodiment of the atiea-
tion manager, such as the available kinds of content data or
the characteristics of the potential users of the aticntion
manager. The particnlar scheduling rules uscd may also be
influenced by the need or desire to simplify implementation
of the scheduling rules.

ing to FIG. 1, oace the sets of content data have
been scheduled for display, then, in the siep shown in the
block 108 (bereinafier referred 10 as step 106), a set of
comtent data is displayed. The content display sysiem is
provided with one or more seis of display instructions to
caable display of the set or sets of content data on the display
device (a3 discunsed elsewhere herein and, in particular, with
respect io FIGS. JA through 3C below).

Afier a set of content data has been displayed, then, in the
step shown in the block 106 (hercinafter referrad 10 as step
196}, a determination is made as to whether operation of the
attention manager has been terminated. Generally, operation
of the sitention manager can be terminated either direcily or
inklirecily. Indirect termination of operation of the atieation
masager can be cffected by, for examplke, causing operation
of the aticntion manager 1o terminate when the specified
condition {the non-occurrence of which is used 10 signal an
idle period) occurs. For example, the altention manager can
be lerminaied if the user makes an input to the computer
using an input device, ¢.§., sirikes a key on a keyboand,
clicks a mouse, prestes on & lowch-sensitive area of a
touchscreen or issues a voice command. For indirect
termination, it may be desirable 10 add a further step or sieps
o the method 108 that, upon an indication that indirect
exmimation should oceur (e.g., the occurrence of 1he speci-
fied condition), asks the user to confirm that termination of
the attention manager is, in facl, desired, and, if so, tcrmi-
nates the attention masager upon appropriate specified wser
input. I conirast to indirect termination, direc! wrmination
of operation of the attention manager can be effected by, for
example, causing operation of the atiention manager to
terminate when the user selecis a control optiou that speci-
fies sach termination, as described in more detail below with
respect to FIGS 3A, 8B and &.
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If, in slep 188, operstion of the atiention manager kas
been terminaied, then the primary user interaction begins
again (block 161). The method 180 then begins execuling
the siep M2 again, checking for the oconmence of an idle
period.

If, in stcp 196, operation of the attention manager bas sot
been terminated, then, in the siep shown in the block 107
{hereinafier referred 10 as step HT), a determination is made
as to whether there is an additional set of content data 1o be
displayed. Typically, in operation of an atication manager
aceording to the inpvention, there will always be another set
of cantent data to be dinplayed, since, as discussed above,
the sets of content data in the display schedule are ilcratively
displayed until operation of the attention manager is termi-
nated. However, this need not be the case. For example, a
limit can be established om the pumber of times that cach set
of contenl dsta can be displayed, or on the total mamber of
times that amy set of comtent data is displayed.

If, in step 107, there are no additional sets of comtent data
o be displayed, then the primary user interaction begins
again (block 1). The method 188 then begins cxecuting
the step 108 again, checking for the occurrence of an idic

If, in step 1Y, theve are additicnal sets of content data to
be displayed, then the method 100 retums to the step 108 and
displays a set of content data in accordance with the previ-
ously determined display schedule. Steps 108, 104 and 17
are conti cesulling in the continuous
display of sets of content data, until either the user termi-
aates the atiention manager (sicp 108) or there are no more
sets of content data to be displayed (step 187).

In another embodiment of the invention, 2 step could be
added to the method B, either in place of or in addition to
the step 197, or as pan of the step 108, that causes operation
of the attention manager to terminate aficr the atiention
manager bas been operating for a specified period of time.

Further, in another embodiment of the inveniion, an
appropriste step of steps coukd be added to the method 199
30 that, at a specificd time, sach s after cach ileration
through the display schedele, the metisod 188 returss to (he
siep 104 and re-detcrmines the display achedule.

As described above, whes the method M ends, the
primary user imeractior (block 1#1) begins again.
Preferably, the primary user inlcraction begine again with
the stams existent at the time thal the mcthod 188 began.
Thus, the primary user interaction must be held in abeyance
whilc the method 186 is operating. This can be accom-
plished by implementing the method 188 (or any other
embodiment of the atiention manager) with a comeat display
system thal is ireplemenied on a computer that operates with
an operating system that allows “multi-tasking™ (here used
to mean either the suspension of oae program while ome oF
mmolhermmupeme.ortbeemcmdone
program with the execution of ose or more
other programs) The Windows and Maclstosh operating
systems (mentioned zbove), amoug others, are operaling
systems baving this characteristic. Where the attention man-
ager is implemenied using a screen saver AFT that is part of
the operating system, suich mulitasking occurs sulontati-
cally as a characteristic of the screen saver APL, ic., when
operstion of the atteation manager emnds, the user is returned
10 the status of the primary interaction cxisient at the time
that the allention manager started operating. In mmbitasking
operating systems that do oot include a screen saver APY,
this feature of the invention can be implemented by use of
an appropristely programmed device driver, as kmown by
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those skilled in the an, that monitors user imteraction,
and restarting the primary user interaction at the
and end of operation of the attention manager.

"l'llemethodlﬂfﬂ(i 1) descxibed above is an cmbodi-
ment of the invention in which \he attention manager
preseots, information to a person (which can be the user or
anoiher person) i the vicinity of the display device during
mmmpe:mdswhenaumsmleumedmanmlmm
interaction with the compuler (as indicated by the step 163
which checks for the occurrence of an “idle period” before
begianing operation of the attention manager). As indicated
above, in olher embodiments of the invention, ihe atiention
managey presents information to the person during aclive
periods, but in an unobtrusive manner. In such
embodiments, video comtent data conld be presented, for
example, as “wallpaper” on the display screen of a video
display monitor. Audio contem data according 10 these
embodiments could be presented in the same way as for the
embodiments of the method 1 described above. For
implementation of such embodiments of the invention, the
step 193 of the method 108 could be modified to be a
dmmmamnasmwlwthertheauemmmmagerhasbwn
activated (1ypically this would require direct activation by
the user), Alternatively, sicp 108 could be climinated alto-
gother and the attention manager cotild be implemented to
operate al any lime thal the compneicr s operating and sels
of content data are available for display (step 189). For these
embodiments, it is, as above, pecessary thal the content
display system be implemenited on 2 computer operated by
an operaling system that allows nrlti-lasking as described
above. In particalar, simultaneous operation of programs
mﬂﬂbﬁanowed,mmcmmmmmrnpcmeswiﬂe
the user interaction is ongoing (note that the rela-
nomhqubemthehhcklﬁmdthmhodlﬂshm
in FIG. 1 are oot present in these embudiments of the
imvention).

Though oot coafined to such wsc, the attentios manager
accordiag to the invention is covisioned as having particular
use a% 2 system implemented on, and used by, a network of
computers. In such zn implementation, each coment provid-
ing sysiem is implemanted on a conlent provider compuler.
(It is possible 10 have more than one comest providing
system on a contemt provider computer.) Content display
systems, are implemented on user computers. The coatent
provider comrputers and wser computers are integrated
together into a network such that each user compuier can
commugicate with one or more of the contemt provider
cosmipuicrs. The content provider computers need not (and
typically would not) communicate with each otber.
Likewise, the nser computers need not (and typically would
1of) communicate with each other. Funther, cach user com-
peier ueed not communicate with all, or even more than one,
of the coment provider computers. For example, an attention
manager according to the invention could be implememed
S0 a8 to make use of a miwork such as the Interoct. In
pariicalar, the graphical attcibutes of the World Wide Web
woull be particularly uscful in cnabling the provision of
user inferfaces (hal allow wsers 1o awess (he attemion
manager while visiting network sites of conicat providing
Sysicems,

FIG. 3 is a block diagram of a system 380 for implement-
ing an attention manager accondiag to an embodiment of the
invention. The sysiem 388 inchudes an application manager
I8, a wuhipliciny ofmwmpmﬂmgsyswms.shownas
Content Providers 1 through n (coatent
13, b and M are illestrated in FIG. anda
multiplicity of contem display systems, shown as Users 1
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through o {content display sysicans 300a, 3635 and ¢ e
illusicated in FIG. 2). Hercinafier, the content providieg
sysiems and content display systems are referred to gener.
ally using the rumerals 302 and 283, respectively. In FIG. 2,
ihe solid lines indicat: thal communaication must occur ia the
system 306 and the dashed lines indicate that communica-
tion may occur. However, note that, in another ersbodiment
of the invention, the application manager 201 is not present,
and communication between any particelar content display
system and particulsr content providing system peed not
necessarily ocews

The application manager 3, content providing sysiems
mludmemdaq:hysymmsmcanbempbmnﬂad
using appropriately programmed digilal compwters.
Generally, the computers can be any comventional digital
computers including an input device (such as a keyboand,
mouse of toach soreen), an output device (such 33 a con-
veational compwier display mositor andfor one or mose
audio speakers), 2 processing devioe (such as 2 comventional
MICTOPIoccsaor), a memory (such as a hard disk adfor
random access memory), additional cooventional devices
necessary 1o interconncct and cnable communication
between the above-listed devices, aml communications
devices (e.g., @ modem) for coabling communication with
other computers of the systcm. For example, the application
meanager 30 and contenl providing sysiems 33 can be
implemented using conventional server computers, while
the contcnt display systems 2383 can be implerncnted using
conventional cliest compuiers. The application manager
261, content providing sysiem M2 and coatent display
systems 203 could abwo themseives each be implemented by
a clieni-server metwork of computers. Communication
between the computers can be accomplished using amy
appropriaic communication transmission lines, soch as coq-
ventional ielephone lines, or high speed data raasmission
systems such as T1, T3 or ISDN. The communication can be
methads (e.g., computer programs and prokwols) amd
apparatus, as known by those skilled in the arl. In particular,
as described further below, the computers are programmed
to enable the coment display systems 300 %0 communicaie
with the cootemst providing systems 3@ and spplication
manzger 3 even without direct action by the user. Ia
addition to being programmed to enable networking, each of
the computers is also appropriately programmed, as
described above and below, to perform the functions of the
application manager 281, content providing sysiems @ and
comicnl display systems 208, as appropriaic.
the fanctional components of the application manager 2,
a content providing systemm 200 and a content display sysiem
280, reapectively, acconding 10 an embodimet of the inven-
tion. Each of the functional components are represented by
a set of instruetions snd/or data. (In particulaz, cach of the
sets of inatrections may inchude, if appropriate, data related
10 aecomplishanet of the functions asociated with the set of
instructions; similarly, a sel of content data may include, if
appropriate, instructions that cnable generation of an image
from the set of content data.) Each of these seis of instruc-
tions and/or data can be embodied in an appropriste com-
puier program or sel of compuier instructions (the Latier
capable of including computer instractions and data), or an
approprise sct of daia configured for wse by a st or sets of
instrwctions (¢.g., computer program) that must inferact with
the set of data in order to implement the attention manager.

The application manager 281 stores a variety of insiuc-
tions for use in implementing the attention manager. As
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shnwnmm 3A, gonenally, the application manager 384
stores applicstion instructions J18, control instructions 328,
and condent data acquisition instructions AM that can be
disseminated to 1he eomtent display systems 283 and content
providing systems 383 sz necessary or appropriate. The
application manager 28 can also store andit instroctions
348 that can be used to enable monitoring of nsage of the
atlention manager.

The application instructions 318 include operating
instructions 311 for beginming, managing and Lerminating
operstion of the attention manager on a conicol display
system M3, and conteat display system scheduling instruc-
tions 313 for scheduling the display of content data on a
conterd dsplay sysiem M3. The method 108 (FIG. 1)
described above is one embodiment of such application
instructions 210, The application instrctions 319 also
inchide installstion imswructions 313 that enable the other
instroctions used by the atiention manager 10 be imple-
menicd using the hadware that is part of and associated with
a particular content display system 3. The instaflation
instructions 313 can be impkmented as known by those
skilied in the ant. For , the instaHation instructions
3 can be 2 “plug-in™ or “belper" application program
(such as a helper application thet can be used with the
Navigalor and Mosaie software programs made: by Netscape
Commaunications Corp. of Mountain View, Calif) that is
used Lo process instructions or dala of a particular type-—in
this case, insiructions to implement the aticalion wanager,
and content data for wse with the attention manager, thai can
be installed on the bardware of a particular content display
systcm 383, There can be a multiplicity of such helper
applications, ¢ach capable of operating on particular hard-
ware thal could be used o implement a conlent display
system 200. The helper application emables the software
program (i.e., Navigator or Mosaic) being wsed o access the
sm;ofmmenpmwﬂaslopmumﬁmm(eg., Uni-
versal Resource Locatoes, or “URLs”) to the particular lype
of insiructions and/or dala, so that sels of conient dala
(inclading updated sets of content data) and (e application
instructions 318, control instructions 339 and contemt data
acquisition instructions 33 (including updated versions of
those instructions) can be acquired.

The cortro] instructions 338 include display instructious
321 and content daa scheduling imstructions 322, as
described in more detail below, that are typically enhanced
by contemt providers in a particular manner that is appro-
priate for the content data that the content providers provide.
The application manager 81 can (and typically does) store
aud dissenvinate multiple distinct sets of control insirmctions
320. Geperally, the display instructions 321 of a particular
set of control insiructions. 330 enable display of content data
on a particular type of display device (¢.g., 2 particular type
of computer video diaplay or a paricalar type of audio
speaker} or display of a particular type of content data.
Display instructions 334 that can be used with a particular
display device ave typically already developed by third
parties {c.g., the maker of the display device) and are readily
availtble.Tﬂorngcilhchsphymﬂlmdnphy
particular types of contemt data (such as instructions for
displaying content data that is in the GIF formst or the
formal of AutoDesk Andmator FLC files) can be done by
cither the application manager M or 2 conterd provider.
The content data schedaling instructions 322 provide tem-
poral conslraints on the display of particular scis of content
data. As stored by the application manager 21, the content
data scheduling instructions 332 are usually Ihe same for
each set of conirol instructions 328 and provide a generic set
ofsc}ledulinginﬂmmiomthatcanbthﬂmdhyamnm
provider.
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The content dala acquisition instructions XM include
o SO ions 331 for enabling the inftis} o
tion of a set of content data and instructions for implement-
ing the aticution manager, and content dua wpdate insiruc-
tions 333 for enabling update of previousky obtained sets of
content data and attention manager instractions. The acqui-
aiticn instrnctions 331 and contert data update instroctions
AX2 arc gencric sets of instructions that can be tailored by a
content provider. The content data acqeisition instructions
3 cas also include user interface instaliation instructions
333 that enable content providers to install a user interface
in the information environment (e.g., Web page) of the
comvend provider so that users can request sets of content data
from the content provider. Such user interface installation
instructions are conventional and readily available for use

with the attention manager of the invention.

As shown in FIG. 3B, the content providing sysiems 208
store one of more sets of content data 399 that can be
disseminated 1o content display sysiems M3 as requesied.
The conkent providing sysiems 202 can also stow the
application instmctions 318, control insiractions 328, and
content data acquisition instructions 338 described above.

As indicated above, cach set of content data 398 defines
a related group of data that is used to geoerate 2 particular
display and includes one or more clips that each represent a
definable portion of the set of content dala that is used to
generate a panicular image. The content data 398 represents
seasory data and can be, for ezample, video or audio data.
A particular set of content dala 338 caa be formulated in
differem versions that arc cach compatible with contemt
display systems 283 havieg panticular characteristics. In
particular, the characteristics of the display device of a
content display sysicm 283 can affecs the formulation of a
set of coatent data I8, For example, for computer video
display monitors, the formmlation of a version of a set of
content data 330 can depend on the size of the display screen
{¢.g., horizoatal length by vertical length), the display reso-
tation (¢.g., the number of horizontal pixels by the nwmber
of vertical pixels), the color depth (number, ¢.g., 256, of
possible colors) and the characteristics of the diaplay drivers
for the display device. The formulation of a version of a set
of content data 338 could also depend wpon the operating
sysiem being used by the compuier o which the conien
display system 208 is implemented or other characteristics
of the computcr, swch as the specd with which the display
device can be operated (insofar as that speed is affected by
1he characteristics of the compuicr such as progessor speed).
Geaerally, a set of content data 338 can be forusticd as
koown by those siilled in the art in view of the above

As indlicated sbove, the control instractions 339 (as well
as the content data acquisition instractions 338 are typically
enbanced by content providers as appropeiate for particular
content data. The manner in which thess insiructions can be
tailored by content providers is desirably required o con-
form 1o a specified format. Bolow, a deseription is given of
package files thal cam be wsed for lziloring the comtrol
instructions 330 and content! dala avgquisition instmictions
328, as well identifying the location of comtent data, These
package files can be created using anwuucumpm

program {package file editor) that can be provided by, for
enmph,meappﬁmﬁonmmrmmmmm
tailocing io be accomphished easily and according 1o the
specified formal.

The content provider can 1ailor the conteat data schedul-
ing instructions 222 to indicate the duration of time thai a
particular set of content data can be displayed (“duration
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instructions™). Generally, the duratior insiruclions can be
arbitrarily complex and can vary in accordance with a
varisty of factors, including, for example, the particular Gme
alwhchthzmofcomentdalawsduplayadaftcnhe
atication menager begins operating, or the mumber of pre-

vious limes that the set of comtenl data 358 has been
d:splsyedMngaconmm operation of the aitention
manager. The contem provider car abso tailor the costent
data schedwling instructions 323 to indicate an order in
which the clips of a sct of conient data 388 are displayed, as
well as the durstion of the display for cach clip (“sequencing
instructions™. The conlent provider can also Gilor the
content dats scheduling instructions 323 to indicate particu-
lar times or ranges of times at which a set of content data 399
can or camnol be displayed (“timing instructions™) Thesc
times can be sbsolute (e.g., a pamticolar clock time om a
particalar day, a particular day or days during a week, afier
or before 4 specified date) or relative (c.5., not before or afier
a specified duration of time since the atlention manager
began operatioa, first or o firsl among the sets of content
data 288 10 b displayed, nol after a particular kind or st of
content data 339). The conlent provider cag also nilor the
content dats scheduling instructions 322 1o specify a maxi-
mum gomber of times that the set of content data 339 can be
displayed aficr the attcntion manager begins opecating or a
maximum pumber of times thal the set of coatent data 399
can be displayed over any number of operations of the
altention manager (“saturation mshuctions™).

The: coatest provider can abso tailor the diaplay instruc-
tions 321 to display a particular set or sets of content data.
The display inswructioas 321 can be tailosed, for example,
according to ¢he type or types of the content data. The type
of coniemt date indiestes the manner in which an image or
images ave gonerted from the content daia (i.e., how the bit
patterns in a particular clip are transformed into an image).
The type of content data is typically established as a con-
sequence of the manner (e.g., with a particular software
application program much s the Pholoshop or Premiere
programs produced by Adobe Systems of Mownlain View,
Calif.) in which a particnlar cHp is created. The installation
instructions M, discussed sbove, ensble content data of
different 1ypes 0 be obtained by the altention manager.
Generally, the possiblc types of content data can be confined
to s ¢nvmerakcd sct of siandard data types, such as the
Mime data types used with the Workd Wide Web. As will be
more readily waderstood from the description below, the
type of comtent data can be specilied, for example, in a fickl
of the clip past of a package file.

The ability to tailor sets of content dats 339 and associased
contro! insteuctions 320 for particular content display sys-
tems 308, befose the sets of content data 39 and control
instructions 338 are provided to those content display sys-
tems 383, is advaatageons becanse it allows the tailoring to
be done onee, by the conlent providing sysiem 202 or the
application manager I, rather than mudtiple times, once by
each content display system 38 that uses the s¢t of contont
dula 399 and associated comirol instrustions 338

The comtenl data acquisition imsiructions AM—in
particilar, the costent data update siractions 333—are also
tailored by content providers as appropriate for particular
seis of content data 399. Tn particular, the content provider
can failor the conlent data acquisition instructions 33 to
indicate where and when o obtain an apdated set of content
data 38. For examaple, the indication of where to oblain an
updated set of content dalz 38 can be accomplished by
specifying an appropriate network addmss of a conient
providing system 382. The network addresses can be speci-
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fied by, for example, a URL used to identify, for example, an
HTML file, an applet (a short application program writien in
Java or other suitable programming langnage), a script based
on CGl or other suitabie mechanism, or any other resowrce
(i¢., computer program or set of data). The indication of
when to obtain an updated set of content data 398 can be
accomplished by specifying a me or times, cither absohue
time or times (i.¢., particelar dstes and times daring the day)
mmhmmornm(eg.,mmomhaﬁerthc]au

of the set of coment data 338). For
example, the update schedule could be established to obtain
updates cvery hour, every day or every week. Or, the update
schedule could be estahlished to oblain updates upon the
occemrencs of a particular event, such as a specified per-
cenlage icrease or decrease in a siock market index. In
general, the particular update schedule used will depend
upon the character of the conteat data with which the update
schedute is associated, ¢.g., conient dala representing stock
prices woukl probably be wpdated more [requently than
conten dats representing an advertisernent.

ﬁsshmmml-‘iﬁ 3C, the content display systcras 209
store the nstructions 318, control instructions.
328, and content data acquisition instructions 330 described
above. The application instructions 340 use the control
instructions 32 to display sets of content data 398 that are
oblmnsd(andupdﬂod,:fuppmpnnte)bylheemleﬂdﬂa

instructions 330, The applicstion instructions
318 and control instructions 328 are discussed generally, and
with respect to particular embodiments, in more detail
above, while an embodiment of the content data acguisition
instenctions 330 is described below.

FIG. 4 is a flow chan of a method 488 according to the
invention for acquiring and updating sets of content data,
ie., the method 489 is sa embodiment, al least in pant, of the
acquisition insiructions 331 and content data updsic instruc-
tions 332 of the contcnt dats scquisition instructions 330
discassed sbove with respect 1o FIGS. 3A through 3C. In the
method 488, the sieps shown by biocks 483 through 487 can
be implemented in the acquisition structions 331 and the
steps shown by blocks 403 theough 436 can be implemented
in the content data update instrections 333. Generally, the
sicps of the mthod 408 can be implemented on an appro-
priatcly programmed digital computer that is programmad to
perform the Functions of the metbod #0, as described
below. Below, the method 408 is described as implemented
on soch a digital compuier, though the method 488 is ot
kimited 10 such an implemeniation. The method 400 neces-
sinmmmnica&:ubemamlduplwsymﬂ
and one or more coitent syﬂelmﬁ As will be

the: methiod #88 is implemented using a programmed digital

computer, particular steps of the method 4080 could be
mphnenndonenharamd-playsym”ma
comtent providing system M.

In the step shown in the block #8 (referred to hereinafier
as siep 4), a set of content duts is sclected for display by
the attention manager. Initially, in step 481, particular sets of
content datz are obtained as a reswlt of direct reguest by the
user. Any appropriate uses interface can be uvsed for ensbling
a user to directly request a particelar set of content dats. For
example, Web pages on the Workl Wide Web could inclade
graphical buttons for enabling users that visit the Web page
lo vequest particular seis of contemt data. Selection of 2
batton on a Web page resnlis in an indication to the appro-
Priate content providing sysiem 203 that the requesting
conient display systems 285 has requested the set of content



Case 2:10-cv-01385-MJP Document 153-1 Filed 12/28/10 Page 58 of 141

6,034,652

19
data corresponding to the selected button to be transferred 1o
the coment display sysiem 3. The mser interface instruc-
tions 333 discussed above, thut <am be provided to each
coatenl providing systc 208, can be used 1o create the user
interface.

Sclection of a set of content data in step #8 causes a sel
of acquisition iestruciions 331 to be tramsferred to the
content display system 308, The acquisition instructions 331
inchide information identifying the site from which the set
of content data can be obtzined, as well as the site or sites
from which insiractions (e.g., application instruclions 348,
cootrol instractions 338, content dala acquisition instruc-
tions 338 and audit instructions 348) for implemeniing the
altention manager can be obtained. These sites cam be the
same or different siies. The sites can be identified by, for
cxample, using URL s, as described above. The acquisition
instructions 331 can slso include instructions for establish-
ing an appropriate wser imerface (c.g., a deskiop icon)in the
content display system 283 that caables a user 10 cause the
instaltation instroctions 313 to be executed, therchy install-
ing the attention manager in the content display system 3143,

Tn the step shown in the block 483 (referred 10 hereinafier
as sicp #03), a determination is made as t0 whether the
requesting content display system 389 has the application
instructions 318 (FIGS. 3A through 3C) that enable opera-
tion of the attention mamager and scheduling of sels of
content data 258. I the content display system 283 docs not
have the application insiructions 314, then, in the siep shown
in the block 488 (referred t0 hercinafier as step 400), the
content display system 203 uses the appropriale sile identi-
fication provided by the content providing sysiem 283 (o
obtain a version of the application instructions 31@ (typically
the most current version of the application instructions 318
that is compatible with the set of content data 390 requested
by the user). The application instructions 31@ can be pro-
vided by the content providing sysiem 362 from which the
set of content data 388 is being obtained. Alicrnatively, the
application instructions 338 can be provided direcily to the
content display system 282 by the application manager 281
{or from some site other than a comenl provider or the
application manager ) by cawsing sn appropriate instrac-
tion to be issued to the application manager 208 (or other
site) by cither the content providing system 288 or the
content display system 209,

If the content display system 288 doca have the applica-
tion instructions 38 {step 483), then, in the siep shown in
the block #88 (referrad to bercisafter as sicp 493), a deter-
mination is made as to which version or versions of the
application instructions 338 the content display sysicm 208
has. As indicated elsewhere, a particuler sct of content data
39 can (and typically will} be updated from time 1o lime,
thereby creating different versions of the sel of contemt data
3. Likewise, the application insiructions 348 can also be
updated, thereby cresting different versions of the applica-
tion instructions 318, In general, a se1 of content data 399
can be updated without regard o whether the sei1 of contemnt
data s compatibk with all vemsions of the application
instructions 318 (though the set of content data 339 must be
compatible with at least one version of the application
instructions J16). Likewise, the application instructioms 310
can be updated withoul regard to whether any particular set
of content data 3 is compatible with that version of the
application instructions 3%8. Morcover, particular versions
of the application instiictions 318 may be compatible only
with sets of conteat dats 398 of certain types. Comsequently,
a particalar content display system 389, even though the
content display system 285 has the application instructions
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319, may not bave a version of the application imsiructions
9 that is compatible with the type and/or version of the set

of content data 388 being requested.
His necessary, thuefm,mdmrmnewh&wﬁem
display system 388 has a version of the instrve-

tions 334 that is compatible with the type and version of the
set of content data 398 being requested so that, if necessary,
a compaiblc sct of application instructions I cam be
provided to the comterl display system 283, In the step
shown in the block 484 (referred to hereinafier aa step 404),
this determination is made. If the content display sysiem 30§
does aot have a compatible version of the application
instructions 3, then, in stcp 488, the content prowiding
system 282 (or, for example, the application manager 301}
provides to the content display systern 288 a version of the
application instructions 31@ (typically the mosi cusrent
versiom) that is comypatible with the requested set of content
data 3.

Alernatively, in step 484, a determination cosld be madc
as to whether the version of the application instruetions 340
that the content display systern 283 has is the mosi cweent
versioa of a set of compatible application instrections 388,
If the version is not the current version, then the content
mmmm&mw{g
A08), even if the version that the contenl display sysiem
already bad is compatible with the newly acquired set of
content data 388

Preferably, updsted sets of application instructions 349
are made dowuwardly compatible with peevious ses of
application instructions 314, so that the updaicd application
instructions 31€ can be used with any previously obtained
sets of content data that are with a previous set
ofapphmnmmmmﬁ..lfdowwudem
not maintaised, the updated sct of application insiructions
310 can replace 2 previous set of application instructions
319 and incompatible sets of content data csu be removed
from the schechale of sets of content data to be displayed (this
can be sccomplished by the use of approprizie instructions
in the comtent display sysiem scheduling insirections 313
that check for the compatibility of sets of contemt dats with
the existing set of application instructions 3885 whea the
attention mmamager is operating. The comtent data updaic
instractions 332 can also inciude instructions thal ascestain
the carrent versicn of the application instnactions 336 and,
for each set of content data 3% that is incompatible with the
current version of the application instructions 338, seck ©
obtain, al the time scheduled for an update, am updated set
of content data 299 that is compatible with the cwrem
version of the application instructions 318,

The steps 482 tlough 483 arc wlvamiageous in thal they
result in the provision of application instructions 34 o0 2
conent display systemn 203 only when such instractions are
noeded, thus minimizing the oember of sets of application
instructions that are made available. The sicps 403 thwough
485 2l minimize the amount of information that must be
Iransaritied over communication lines 1o the comtent dinpley
sysicrn 303, thereby freeing those lines for other communi=
cation add miivimizing the cost (i.c., cost of usimg the
communication lines) associated with using the awemtion
masager of the invention.

to FIG. 4, in the sicp shown in the block 406
{referred W bereinafier as step #86), the content providing
sysiem 283 provides the current set of content dala 39 lo
the comtent display sysiem 283. (In practice, the set of
comtent data 338 can be provided before, after or siults-
necusly with provision of the application instructions J¥R)
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Further, as described above, a particular sei of contem data
38 can cxist in diffcrent versions that are cach
with the content display system 383 1o which the vorsion of
the set of coment data 388 is being provided. The step 40§
can include a delermimiion as to the version or versions of
the set of content data 398 1hat can be wsed by ihe requesting
content display system 283, 5o that a properly foramalated set
of content daia 358 is acquired.

A set of comirol instructions 339 and content data acqu-
sition instructions 338 (FIGS. 3A through 3C) associated
with the set of content data 339 can also he provided, as
shown Dy the step of block M7 (rcferred 1o hereinafier as
siep 40%). Typically, a check is made {like that for the
application instructions 318 and providing similar benefits)
to determine whether the content display systemn 369 already
hsz & compatible (andior current) version of the comtsol
instructions 338 snd/or the content dats scquisition instruc-
tions AD® associated with ihe set of conlest daia 398 being
obtained.

Each set of conient obtained by a content display sysiem
303 can be stored in a database (baving any suitshble
stracire) that is stored in a memory of the computer used to
implement the comcunt display system 200, ‘The database can
also siore other information associated with cach set of
content data 330, This infornmwmtion is discussed in mose
detail below in 1he discussion of package files which can be
used to comvey such information from the comtem providing
systemss 203 1o the content display systems 288, The pack-
age file editor mentioned above can be provided to cach
comtent providing system 202 to onable the coptent provider
1o easily creale a package file for each s¢l of content duia 358
provided by that content provider.

Each package file inchadcs a reference to the set of content
data 308 (c.4., 2 network address) to which that package file
corresponds. As mentioned above, cach package file can also
include & variety of other information. For example, the
package Al cant inchide a specification of the format of the
conteat data 398 (i.c., an indication of the types of conten
display systams 2@ with which the set of conteni datz 398
is compatible) and the type of the content data (3., an
identidfication of a particular graphical format, as discusaed
above). (This information anight be specified explicitly or
ingplicithy; slematively, this information may be passed to
the comtent display systom 203 separately from the prckege
filc) The package file can additionally inchide a tem
description of the conterss of the package file (this could be
used, for example, in a user interface that lists descriptions
of all of the seis of content data available 1o a comient disphyy
sysiem 39 or provided by a comtent providing system 03,
preseniation of e set of conlent data, such as screen
position, special anfmation ¢ffects and display durstion (e
latier is shown by the View-Time atiribute in the Example
befow). The wpdate information (location and schedule) is
also included in the package file. The package file can also
include lisking information (e.g., neiwork address of an
nformsation source) wsed to implement a link optioa dis-
cassed in more detail below. The content data scheduling
information discussed above capt also be incladed in the
Package file. The package file can also include data steruc-
trea that cim be wed to store suditing information, s
discussed i more detail below. The package file can also
inchede reference 1o one or more sets of coatrol instructions
328, each set of control instructions 328 enabling display of
the set of comlent data 38 by a content display sysiem 393
having a perticular architecture, or enabling display of clips
of particalar types.
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The following Example ilasirates how a package iile for
use with the invention could be coasiructed. The package
file of this Exampic does ot inchude all types of information
that could be included in 2 package file; it is to be understood
that other Types of information (s discussed above, for
examypk) could be included in such a package file, expressed
in 2 similar masoer to thal showa in the Example. In this
itlustration, the package file is constucied o an object-
omiented manner. Geoerally, ¢ach statement in the package
file conforms 1o the following syntax:

keyword{attritmte:-vatue (1) . . . attribute:value(n)}
where “keyword” can be cither PACKAGE or CLIP,
“atiribute” identifies one of the types of information dis-
cussed immediately above, and “value™ is an identification
of particular content for the type of information. There can
be any number of “attribatervalne” pairs in 3 statement. i
the Example, ¢ach atiribute:value pair is desigaated at right
by a oumeral enclosed i pareatheses to aid in the descrip-
lion; this numeral does not form part of tbe package file
shown in the Example.

Example
PACKAGE {  Object-1d: 1 D
Object Type: 1 ®
Source: hitpufiwwwinterval.com/ Ereibery/ 5]
Name: Book Reviews: Day 1 0]
iption: ®
Update Frequeacy: 720 (6)
(}ZL!P { Object-Id: 16019316 ()]
joct-Type: 2 8y
Sonrce: hitpy/fiwww.interval.com/ Ereiberg/ ]
Netycreen/Bookreviews/]1 %200y % 20Book/
bookeview-1-algif
Name: Anger (1
Description: Book Review (1)
U 20 (12)
View-Time: 15 (i3)
Followup-URL: hitpywww.ndombouse.cony  (14)
Linked-To-Eotlowing: 1 s
%:ur { Object-t: 16919334 (16)
Object-Type: 2 (17)
Sonrce: http/fwrwwinterval. com/ Freiberg/ (18)
Netsereen/Bockreviews/1%20Day % 20Book/
bookoeview-1-aZ gil
Mame: Emotionl Intelligence (15)
Description: 0]
10 21
Vigw-Tum: 15 22
Followop-URL: hitpy/fwrww_randomboose.com/  (23)
il
Linked o Following: 0 24

}

The first part of line 1 indiceics that the Enllﬂwng
deacribes a package file. The remainder of line 1 and line
are used in debugging and are not relevant 1o the invention.
Line 3 specifies a petwork sddress that idemtifies the Jocation
of the package file. (Note that the type of the package file is
suggesied in line 3 by the Ale extension .ass, though this
exiension is nol necessary 1o specify the type. This cxicnsion
¢an be uscd to implicitly specify the type of the package file
1o the content display system 383.) Lines 4 and 3 cach give
a deseription of the contents of the package file that can be
used, for example, in a user interface 1o identify the package
file. Line & specifies the frequency of acquisition of apdaies
to the set of content data 399 and relajed instructions that are
described by the package file. (In this Example, the fre-
qeency is specified in minutes.) The first part of line ¥
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indicates that the following describes a olip in the package
file. The remainder of line 7 and ling B are similar to lines
Land 2. Line 9 specifics & network ackdeess that ideatifics the
lmamof&&p.(&mhﬂywhn),ﬂntypeoﬁhechp
is suggested in line 9 by the file extonsion .gif, though, again,

this extexpsion is pot necessary to Mtype)lmll,
1 and 13 are similar 1o lines 4, 5 and &. (Noi¢ that, in line
12, the specification of “0” for the update frequency indi-

established during display of ihis clip. {'Thlsaqwcloflhe

:
it
'§
:
H

Lines 36 through 34 see similar 1o 1 .

When a content display sysiem J8$ receives a
package file from a comlent providing system
mnldmﬂaymmﬁmdﬁnmmwheﬂnthe
comtenty of a corresponding packsge file (ic., cither the
same package file or an earlier version of the package fik)
already exist as part of the databass. This can be done by
scanning a list of entrigs in the dalabase that each indicatc
the presence of the contents of a particalar package file. If
the contenis of 2 corresponding package file are not present,
then 2 new eniry is created in The list and the contents of the
new package file arc stored as part of the database (in
accordance with the siructure of the database). As part of the
process of storing the contemts of the package file, the
contenis are transformed inio a form thet is compatible with
the: architecture of the content display system 208 (ihis is
¢nabled by the installation instructions 343 discussed above.

As described above, the database of coatent data and
related information is constructed from a package file that
can have a particnlar format, as illustrated in the Example
above. However, generally, such a database can be con-
structed from files having any format (e.g.. an ASCH file)
that ¢nables specification of the information described above
that a package file includes.

Retvming to FIG. 4, »s indicsted above, when a set of
cogicnt data 390 is obtained (step 4B), comesponding
tions 33 arc also obtained (step 487 if such instructions
bave not already boon acquired by the content display
system M3. In pasticalar, content data wpdate instructions
302 can be obtained, 30 1hat wpdates 10 the set of content data
coatent data acquisition insirections 338 can be obtained in
the fulure. As mentioned sbove, die content data update
instractions 333 inchide x description of the location of the
conlenl providing sysiem 368 from which the updaies can be
obtained as well a schedule of times at which such updates
should be obtained.

In the step shown in the block 8 {referred to beceinafier
as siep 40, 3 determination is made as 10 whether it is time
to update the set of content data 39, The wpdate schedule
discussed above is used for this puspose. Az long as the
schedule indicates that mo update need be obtained, the
method M0 continues executing the step 408, thereby con-
tinuowsly mositoring whether an update need be obtained.
The momitoring of step 408 could be implemeated, for
cxample, by a procedure thal monikws the content display
system computer clock and indicates that an update should
be obtained when the clock tiene is equal o a time in the
update schedule.

The updaie scheduie can be established according to any
desired criteria. For example, preferably, though not
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necessarily, the step 48 (and 1he sieps 489 and &0 dis-
crssed below and, a5 pecessary, the steps 483 through &Y
discussed above) of the method 480 operaies st any time that
the compuicr (or computers) with which the comient display
sysiera 389 is implemested is on, even when the attention
manager is not opersting. Thus, the update schedule could be
established 30 that updatcs arc obtained during the mriddle of
the night, when dhwmges for commmmication with content
providing systems 383 are cheaper. Preferably, thea, at least
this pat of the content display sysicm 43 is implemented
om a compuisr that is abways on, 5o that such chesp com-
MeECaions time caa be utilized for obtaining updates. This
czn be particalarty feasible if the content display sysiem 29
s implemented on a chent-server network in which at least
the conieat dus spdate instructions 333 arc execnied by a
server compuier which remains on at ail times. I, however,
the compuier on which the content data wpdate instrections
333 arc cxecuted is mnacd off at 2 time when an update is
scheduled 10 be retrieved, then the update can occur imme-
diately after the pext time that the computer is twnsed on.

‘This aspect of the conient data scquisition insiruotions
332 can be implensented, for example, naing a communica-
tions daemon that is part of the content data updaie msirac-
tions J32. When the cootent data update instructions 333 are
acguired by a content display system 243, the daemon is
inseried imo a siartup fle that is excouted al the beginning
of operstion of the operating systom of 1he computer with
which the copicat display system 209 is associsted. The
daemon causes » comnection to be made to cach location
from which the costent dala update instructions 333 indicate
that an updstc is to be acquired. For example, if the
compuier uses 2 Windows opcrating system, the daemon
fmitiates 2 WinSock TCP/IP coumection v euable connection
to be made to the locations of the updated scis of content
data 398

Returning 1o FIG. 4, once it is determined that an update
of the set of content data 330 shoukl be cbiained, then, in the
step shown in the block 409 (refeqred (o hereinafinr as step
409, the Jocation of the approjwiate coatent prowiding
systens 2 is ascertained from the scheduling information,
and that Jocation is accessed.

Ta the step shown in the block 48 (referred w hereinaficr
as step 438, 2 determination is made as 1o whether an
updated sct of content datz 330 is available on the content
providing system . If an updated sct of content data 309
is not available, then the siep M8 begins cxccuting again,
contisuing until the updatc schedule indicates that it is again
time to check for sa updated se1 of content daia 3. I an
updated set of content data 308 is available, then the wethod
8 riurms 1o the siep #M3, and an updated sel of content
data 389 and, if mecessary, related control iosimctions 398
and conten! da acguisition instructions 338 arc provided 1o
the content display systern 208 (i.c., an appropriate package
file & provided o the content display system 209). As
discuaned above, dee content display system 209 compares
the version of the package fik contents stored in the database
1o the contents of the version of the package filc being newly

ided, and makes changes 0 the database as necessary.

FIGS. 3A and #8 together are a flow chart of 2 method
S0 that implements an attention manager according lo
apother embodiment of the invention. Like the method 1l
(FI1G. 1), the pwihod 399 is performed by a content display
system M3 accordiag io the invenlion which can be
implamened, for exasuple, using a digital computer that
includes a display device and that is programmed to perform
the functions of the method 388, as described below. Below,
the method 39 in described as implemenied on sach a
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digital compuier, though the method 388 counld be imple-
menied on ofher apparatus. Sieps in the method 300 that are
the same as steps ia the method 1@ are shown by like.
nombered Bocks. Geaerally, the method M8 differs from
the metibod DB m that the method 389 provides a number of
<omirol options that emable the nser to effect particalar

of costrol of the atention manager. While the method
and the associated deseription below illustrate several gon.
trol options that cam be wsed with an attention manager
according 1o the invention, ¥ is to be understoed that an
attenticn mansger sccomding ko the invention could include
any of a number of other options not shown i FIGS. SA and
5B, or described specifically herein,

The ssiention manager according 1o this embodiment of
the invention csn ichade any suitable user imterface fo
enable the user to specify a control option. FIG. 6 illusirates
4 compuater display scraen $0® including one embodiment of
such 2 wser pterface. The screen §0F displays, in addition to
an image gencrated from 2 set of content data 398, a dislog
box $ that ineludes a st of available control options 682
through $08e. The distog box 681 can remain on the screen
608 during the entire ime that the attention manager is
opersting. The available control options 688z through #3e
shown in the dialog box $8—as well 23 additional contrel
options that eould be, but are not, included in the dialog box
681—are discussed in more detail below.

The mupoer of selecting an option depends upon the
available user input device(s). For example, a keyboard
could be used o move a cursor 1o a desired option, which is
then selected vsing 1he Enter key. Ox, a monse could be msed
10 mave s cursor 1o a desired option, then clicked to select
the option. Or, a touch pen could be used o comtact the
screen G0 (if the screen $09 is 2 touch-sensitive screen) at
an appeopriste loestion o camse a desired option to be
selectest. Or, s audio command could be issued to a voice
recogaition system which canses the desired option to be
sclected.

Ouwe conyol option that can be used with an attention
manager accomling to the invention emables the wser to
direcily terminale operstion of the alteniion mranager In
FIG. &, this iz shown a8 the “cxit” option $8da. In the
method S99, this option is implemented using the siep 197.
As discussed above, selection of ibe “exit” option 682«
c;l,;eslbmymimemcﬁmtobeginapin(bm
).

Another coniro] cption that can be vsed with ap attention
manager aceonling 10 ibe inveniion enables the user o
terminate display of the currenily displayed set of content
data and hegin display of the next scheduled set of content
data. in FiG. &, this is shown as the “next” option 6820, In
the method 208, this oplion &= implemeniod by the step
shown in the block 8.

Yet another conteol option that can be wsed with an
attention mamager acconding to the invemtion enables the
user to erminsie display of the curemly displayed set of
content data and begin display of the set of coatent data
displayed immediately prior to the terminated set. In FIG. 6,
this is shown & the “back” option 6ific. In the method 508,
this option is implcmented by the steps shown in the blocks
383 and 31

5till snother control option that can be used with a0
aticmion manager ing 1o the invention cnables the
user 10 termiswe display of the currently displayed set of
comient daia #0d remove that set of content data from the
schedule 3o 1hat the set will not be displayed in the future,
This option & ot shown in FIG. €. In the netiod 308, this
option is implemenied by the sicps shown in the blocks 583
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and $12. In » particalar embodiment, this optioa can be
implemented so that the sét of conteat data is prechoded from
bmgdwphyudonlym;mmmmnoflhe
stiention manager. In agother particalar embodiment, this
option can be impicmented 30 that the sel of eoatent data is
removed from the content diaplay sysiom 83 eatirely, ic.,
the set of content data is no longer available for display. In
this embodiment, the set of content data could only become
available for display agaim if the waer takes slirosative sieps
to re-obtain the set of content data, as described above with
respect 1o step 1 of the method 409 (FIG. 4.

Anoiher control optios that can be used with an adention
manager according o the isvention enables the user o
prevent future display of the currently displayed sel of
conteni data nntil 1hat set of content data has been updated.
‘]‘hsopmnmmuhownum €. In the method 39, this

option is implemented by 1 sieps shown in the blocks 384,
mmmmm(mmdmmmumu
13, 331, 22 and 223, reapeciively). ¥ this option is
selected in step 504, thea an update Bag is activated. The
update flag can be 2 designated field asaociated with a
particular set of content data in the database thet comtaias all
of the available sets of conter data. As shown by step 81,
the method 209 identifies, before display of a next set of
condend data in the schedule, the identily of Hyat next sel, and
determines (step ¥33) whether the updatc flag has been
activated for ihat set of comemt data. If the update fag has
not been activated, then, in siep M8, the sel of content data
is displayed. However, if the update flag has been activated,
then, in step 523, a determination is made a3 to whelber the
sct of content data bas been updated since the last time that
the set of content data was displayed. This siop can be
accomplished by checking an vpdate monitor flag that can
be a designated field of the datsbase that is wssociated with
the set of content data. If the update momitor flag indicates
that the s¢t of content dats has been updated since the last
time that the set of contesl data was displayed, then the set
of conwnt dala is displaved (ziep 18F). Otherwise, the
method 289 returns io the step 231 to identify the mext set of
content data in the schedvle.

Yet another control option that can be used with an
akterition manager sccosding to the invemtion enasbles the
wser 1o specify a level of satisfaction with the currenily
displayed conient data. This option is mot sikowa in FIG. 6.
In the method 386, this option is implemented by the sieps
shown in the blocks 208, 314 and 18, Deponding upon the
level of satisfaction indicated in the siep 514, the schedule
can be modified (sicp $13) to show the set of conleat data
more, less or ai different times than was previously the case.
This option can be implenwnied i any approprisie Mmanner;
one way is described immediately below.

The contem display system scheduling isstructions 312
can include instructions shat evaluate a probability function
cach time thal a s¢t of comem data in the schedule is
prosented for display, and either display or not display the
se¢l of content dma dependem upon the evaluation of the
probability function. The probability fanclion can include
consideration of a variety of factors {c.g, the amownt of time
that has passed since a particwdar sct of conlent dats bas been
updated), but for implementation of the insiant option, the
probability functica inchudes 3 term n”, whese 1 s 2 constant
betweea 1 and 2, and p is o variable thal represents a user’s
preference for a particalsr set of content data. Initiadly, the
vale of p is ¢ Each time that 2 user indicaies & like or
distike for a set of contert data (by, for example, selecting
an appropeiate option in s dialog box such as the dialog box
&81), the varisble p is incremented or decremented,
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respectively, by a predetermined smount. The comtent dis-
play system scheduling instructions 312 evaluate a stochas-
tic probability function (eg.. Gavasian pmbabmlny
function) using the cvaluated as an
argumeat. If the result of cvaluation of the stochastic prob-
ability function i3 “trwe”, them 1he set of content data is
displaycd; if “false”, them the set of contomt data is not
displayed. As can be seen, then, initially (i.c., whea peD), the
user has expressed no like or disliice of 2 set of content data
and the set of content data s displayed or ot sccording to
other criteria. Incrementing or decromenting p (i.e., express-
ing like or dislike for a set of content dulz) causes the term
0¥ io increase or decrease exponentially, thereby increasing
or decreasing the likelibood that the set of comtent data will
be displayed.

Still another comtrol aption Wt can be used with an
adention mamager according to the imvention enables the
uscr to establish a link with another information source. In
FiG, 6, this is shown as the “more” option $83d. (In
“wallpaper” embodiments of the iaventios, this option can
be implemenied so that any time the user clicks a mouse—or
preases the “Enter” key on a keyboasd—when the cursor is
within the wallpaper, the link is made 1o the other informa-
tion source.) In the method MK this option is snplemented
by the siepe shown in the blocks 386, 536 and 517, Links can
be eslablished 1o any of a variety of nforemation sources and
types of information sovrces. Typically, the link will be
made io an information source tha provides information that
is related to the conlent dma which was being displayed
when the link was estzblished. Upon selection by the user of
this comtrol option, the information soerce is accessed and
additional information reirieved for presentation to the user.
A link can be made, for cxample, to any information source
thet is part of a2 network which can be accessed by ithe
computer with which the attention manager is being used
(though it is not necessary tha the link be made through a
network). For example, the atiention manager can be imple-
menied so that linka can be established kr Jocatioss on the
World Wide Web using the appropriate URLs. Such links
can be established wsing any of a variety of Web browser
softwaze programs, such as the Navigaior software program
made by Nelscape Commmnications Corp. Links are enabled
by sppeoprisicly specifying the location (e.g., a network
address) of the information source. The location of an
information source (or locations of information sowrces) can
be specified by associaling the location with the set of
content data, for cxample, in a package file as described and
illustrated above.

As shown in the method 208, the attention maager
continues to operate during the time thal the Link is estab-
lished and the link is catablished to an information source
from which il is possible to retur 0 (e allemtion manager
(see siep 317). The presentation of the new information to
the wser can inclide an appropriate user interface mecha-
nism that allows the user to request such a returs to the
atiention masager. However, 1he capacity (o retarn 1o opera-
tion of the altention manager may not abways exist. In that
event, the stop 317 is not part of the method S0 vathcr, the
method 39 wcrminates afler the step 316 and the wser
operates in tbe environment of the information souroe from
that point forwand. Such termination of the atention man-
ager will frequently be the case whers the liak b made via
a aetwork to an information sowrce.

Anvther control option that can be wsed with an attention
manager acconding to the imvention spables the user to
cbizin an overview of all of the content dma svailable for
display by the atication manager. Tiis oplion is not shown
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in F1G. 6, nor is it implemented in the meibod 388 of FIGS.
3A and 5B. The overvicw could be presented textually,
piclorially or aurally. The overview informastion can be
obtained either via a Hnk to another information locstion
{e.g, the location of the application wansger 21) s
described above or from a memory associsted with the
conteat display sysicm 283, the overview information hav-
ing been communicated 10 the content display systers 205
wisca a s¢t of content data was obtained.

Still amolber controd option thal can be used with an
attention mamager according lo the invention emables the
user o maimain display of the cuwrently displayed set of
content data 339 until such display s iermimated by the user.
This option s not shown s FIG. &, sor is it implementsd in
the method 308 of FIGS. 3A and ¥B. Upoa selection of this
option, an approprisic user interface could be made o
appear that aHlows the user to specify drminstion of the
display. Afier termination of the display, the a¥enlion man-
ager resumes nofmal operalion, i.c., the pext set of content
data 399 is displayed.

Fhe dialog box 6 also includes an additional option, the
“cancel” option $83e. Selection of the “cancel” opiion 683
catses the dialog box ##l tc be removed from tee screca
608. The dialog box &8 can be made to reappear again
using any appropriate technigue. For example, the spplice-
tion instructions M@ can include appropriaie insiruckons o
cause the dialog box 681 to reappear when the wser makes
an inpul © the compuier using an input device.

As discussed sbove (sec FIG. 2). usage of the anention
manager can be sudited using audit instructions 348 (FIGS.
3A and 3C) that can be supplicd by the application masager
284 to the content display sysiems 1, either directly or via
the content providing sysiems 202. The sudit instructions
348 can inclede instructions that cause a coetent display
sysicm M3 10 record, as the atieation manager ¥ used,
particular information (audit information) regarding wse of
the altention mankger (or compule such information from
otber, more basic informaltion recorded by dee atiemtion
manager). The audit information can be siored by the
content display system 283 in an appropriately sirvctured
dsiabase. The audit information can include, for example,
the identity of each set of content data 399 displayed by the
atiention manager, the sumber of times that a se1 of contemt
data 399 was displayed by the atteation manager, the fre-
quency (¢.g., mumber of times per week) that a set of contemt
data 398 was displayed by the attention manager, the limes
at which 2 set of content data 399 was displayed by the
alenition nMnager, a user-expressed satisfaction ievel for a
paticslar set of content data 398, and the last set of contert
daia 399 displayed 10 a user before the user ither “pas-
sively” {i.c.. by making an inpui to the compuser with an
ioput device) or “actively” (i.c., by selecling a control
option) terminated operstion of the atiention masnager (of
mmmhmmﬁymmh&ﬂay
saunwhelsmhmmommd).']\s mstrec.
lione can aiso inchuide instrections that compile aad/or
agalyze the andif information in a desired manner. The sudin
andit information to be transamitted 10 a remote site (e.g., the
applicstion manager 208 or a content providing system ).
Thesc instructions can inclwde scheduling instractions that
goverm whea the audit information is so communicated (e.g.,
afier periodic time intervals), as well as instractions that
identify the location (¢.g., nebwork address) of tee remote
site. The transfer of audil information car be sccomplished,
for example, using a conventional electromic mail
mechaniam, as known 1o those skilled in the ant. The andit
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instructions 28 can also imclude insirections that enable the

comentd:sphysymmlﬁmdnphymmmfm

Adshmnaﬂy awdit instructions 348 csa include instruc-

tions that enabie the weer (o disable the audit function

emtirely, or that enable the user to prevent audit information

from being transmitied to the application mamager 3

and/or to content providing sysiems 282, These Last inatruc-

tions could abso be accompanied by operating instructions

thai provide a comirol option or options to the user, in a

manner similar to that described above with respect to FIGS.

3A, 5B and &, that enablc the nser to select disablement of
the audit fenction. The andit insiructions 340 cm abso
include instructions 1hal cause the datshase of audit infor-
mation 10 be erased at an appropriate lime, such as sfier the
audit mformation has been communicated to a remote site.

Auditing of use of the attention masager can be usefa] to
both users of the attcation manager and content providers for
a variety of reasons. Such rudiling can be used, for example,
lo illusirate to comignt providers the value of the ztteaiion
magiager as 3 tool for disserninating the content provides's
information, by showing the coatemt providers bow many
content data display sysiems 283 sce displaying the content
provider's content data. The auditing can also give contem
providers insight into 1he inkerests of users,
coabling the content providers to better tagz! the informa-
mnthﬁthmmmpmmnpmndc The can alo 5
indicale to 2 user the umount and types of the i
that the wser kas been receiving.

Varions embodiments of the invention have been
described. The are intended to be illustrative,
ool limitative. 'l'hm,nmllbeappmntmomshnadmihe
art that certain modifications may be made 1o the invention
as described withowt departing from the scope of the claims
se1 out below. For example, though it is contemplated that an
attention manager according 1o the inveation will typically
be used to occupy the peripheral aticntion of a buman
compuier user, generally the attention manager cas be naed
o occupy the attention of any sentient being. For example,
the attention manager may be useful in occupying the
atsention of domesticaed animals such as dogs or cals, or
providing training (i.c., audio that can be repeated) for a
“talking” bird such as a parrot.

We claim:

1. A sysiemn for ¢cngaging the peripheral attention of a
person in 1he vicinity of a display device of an apparatus,
COMPrising:

a contem display system associaled with the display
device, the costent display sysiem inclading means for
menugamd‘cnnlmdmaandamofm‘cm
for enabling a display device to selectively display, in
an uacbirusive manner that does wol distract a user of
the apparatus from a primary interaction with the
apparatus, an image or images generated from a sed of
comteri data, the content display sysiem further includ-
ing means for using the display device 1o selectively
display the image or imagss using the set of instruc-
tions;

2 content providing system including means for providing
2 set of contert data to the content display sysiom;
mcans for providing to the content display system a set of
instructions for enabling a display device to selectively
display an image or images genersted from a set of

conterd data;

firsi communication means for commumication
bﬂweeuthamemfawﬂngmdthemb
play system;

second communication means for enabling communica-
tion between the conient providing system and the
content display system; and

5

3

means for auditing the display of sets of content data by

the conteot display sysiem.

2. A system for engaging the peripheral atiention of a
pem-mthcwmtyof:duphydemofmappum
comprising:

means for acquiring a set of content data from 2 comlent

providing system;

means for selectively displaying on the display device, in

an unobtrusive manner that does not distract a wser of
the apparatus from a primary infersction with the
apparatus, an image of images generated from the set of
content data; and

means for detecling an idle period of predelermimed

duration, whercin the means for sclkectively displaying
displays the image or images astomatically after detee-
tion of the idle period.

3. A sysiem as in claim 3, forther comprising means for
detecting a predetermined user interaction with the appara-
fus subsequent to detection of the idle period, wherein

2 socurrence of the prodetermined user isteraction cavscs the

35

means for selectively displaying to siop displaying an image
or images generaied from a set of content data,
4. A system for engaging the peripheral adention of a
person in the vicinity of a display device of an apparatus,
L
means for acquiring a set of content dsta from a content
providing system;
meana for sclectively displaying on the display deviee, in
an upobtrusive manper that does pot distract a user of
the apparatus f[rom a primary interaction with Lhe
apparalus, an image of images generated from the set of
content data;
means for displaying one or more control options with the
display device while the means for sclectively display-
ing is operating;
means for selecting a displayed coatrol option; and
means for oonirolling aspects of the operation of the
system in accordance with a selected comeol option.
$. A sysiem as in claim 4, wherein:
the control opticn enables the user 0 request termination
of operation of the system; and
the mecans for controlling terminates operation of the

m' - -

6. A sysicm a3 in clains 4, whercin:

the means for selectively displaying funther comprises
means for scheduling the display of an image or images
genersied from a set of conlest data;

the conirol option cnables the mer 1o request disphay of a
mext image or images generated from a nexi sel of
coment data; and

ﬁnm&rmmmﬂuudnphysmenmm

7. A sysicm as in claim 4, wherein

the meaps for selectively dnﬁam forther compriscs
means for scheduting the display of an image or images
gencrated from a set of content daa;

the control option eaables the user to request display of a
previous intage genersted from a previous set of con-
tont data; and

thmbrmmdhgdnphp&cmw

9. A sysiera as in claim 4, wherein

aphuakt}'ofsemofmudaummedbylhc
syslem;

the means for selectively displaying fenher compriscs
means for scheduling the display of the image or
images generated from the sets of content data;
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the comtrol option enables the vser to remove a set of
coment deia from the schedule; and

the means for controlling removes the set of coment dsta
from the schedule.

$. A system as in claim 4, whercin:

a plurality of sets of comient data arc acquired by the
system, at least onc of the stis of content data capable
of being oecasionally updsted;

the means for selectively displaying farther comprises
meams for scheduling the display of the image or
images generated from the sets of content data;

the controd option enables the user to prevent the display
of va image generated from a designated sct of content
data uatil the designated set of contemt data has been
updaied; and

the mesns for comtsolling provens the display of e
image generated from the desiguated s¢t of content data
untl the designated sct of content data has been
npated.

M. A system as in claim 4, wherein:

a plurality of scts of content data are acquired by the
sysiem;

the means for selectively displaying further comprizes
means for scheduling the display of the imoge or
images generated from the sets of content data;

the control optios enables the nser 10 specify a satisfaction
level for a curremly displayed image from a current set
of coment data; and

the means for controlling revises the schedule in responsc
1o the specified satisfaction level.

H. A wysiem as in clim 4, wherein:

the conirol option cnables the user to establish a link with
an information location; and

the means for controlling establishes the link with the
information location.

12. A meibod for engaging ihe peripheral attention of a
porson in the viciaity of a display device of an apparatus,
comprising ¥ sicpn. of:

acquiring » sct of conternt data from a comtest providing
system;

detecting an idle period of predetermyined duration; and

selsciively displaying on the display device, in an nnob-
trusive mamner that does oot disitact a wser of the
apparatus from 2 primary interaction with the
apparais, an image or images generated from the set of
comtent data, wherein the siep of selectively displaying
further compriscs the step of displaying the image or
images ssbomatically afier detection of the idic period.

13. A compsier readable mediom encoded with one or
more conapatior programs for enabling acquisition of a se1 of
coment deta md display of an image or images generated
from the ssl of content data on a display device during
operation of an attention manager, comprising:

acquinition instructions for enabling acquisition of a set of
comtent duia from a specified information source;

user interface installation instrections for cnabling provi-
sion of » user interface that allows a person to Tequest ¢
the set of content data from the specified information
source;

content data scheduling instructions for providing tem-
poral consirainis on the display of the image or images
mmdfmmunsewfmnmmdm,memnmdm

iastructions further comprising dusation
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time that the hnage or images generated from a st of
comtent data can be displayed, wherein the duration
insiractions speCify a duration of time that is dependent
upon the particular time at which the image or images
generated from a set of content data are displayed afier
display instructicas for ensbling display of the image or
images gomerated from the set of content data.
M. A computer readabke medivm encoded with ose or
more computer programs for enabling acquisition of a set of
content data and dinplay of am image or images generated
from ihe et of cootent data oa a display device dwring
operation of as atention manager, comprising:
acquisition instructions for enabling acquisition of a set of
contem daa from & specificd information sovrce;

user interface insiallation instrections for cnabling provi.
sion of a user imterface that allows a person to request
the set of coment data from the specified information
Sowce;

confent dals soheduling instructions for providing em-
poral comiraints on the display of the image or images
goncrated from the sct of conient data, the content data
scheduling insiructions further comprising duration
instractions for enabling specification of the deration of
time thal the image or images generated from a set of
content data can be displayed, whercin the duration
mstructions specify a duration of time that is dependent
upon the owssber of previcns times tha) the image or
images have been displayed during » continpous opera-
ticn of the atiention manager; and

display instractions for emsbling display of the image or

images gonerated From the set of content data.
15. A compwier readable medium encoded with one or
more computer prograas for enabling acquisition of a set of
content data and diaplay of an image or images generated
fmmths-toimmdlaonadmphydeweedmng
operstion of s altestion manager, comprising:
acquisition instructions for enabling acquisition of a set of
conterd duta from a2 specified information source;

wser interface instalistion instrections for enabling provi-
sion of a vaer isterface thal allows a person to requesi
the 3¢t of comemt data from the specificd information
SORICE;

conlent dals scheduling insiructions for providing kem-
poral constraints on the display of the image or images
gemerabed from tee sct of comtent dala, wherein the
conicnt data seheduling instructions forther comprise
sequencing mishructions that specify an order in which
the images genonied from a et of conier dais are
displayed; and

display instractions for enabling display of the image or

images generated from the set of content data.

16. A compuiter rexdable medivan 18 in claim 19, wherein
the soquencing insructions farther specify the durtion of
the display of each image or images gencrated from each sct
of contemt data.

17. A compuier readable medinm encoded with one or
more computer programs for enabling acquisition of a set of
comtent data and disphay of an image or images gemerated
&omthaﬂofmmdaaonadssphydwwedunng

schedaling
imstructions for enabling specification of the duration of  operation of an atteation mansger, comprising:
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acquisition nstructions for eaabling acqnisition of a se1 of condent data scheduling invimctions for providing tem-
comtent data from a specificd mformation source; poral constraints on the display of the image or images
%MWMMFWWM generated from the set of coment dala;

the set of conlent data from the specificd information display instructions for caabling display of the image or
soufce; images generated from the set of content data;
contert data scheduling instructions for providing tom- content data update imstructions for enabling acgquisition
poral constraiats o the display of the image or images of an updated sl of content data from an information

mﬁln"m.ugam mﬂaﬁlzﬁﬂwﬁ source that comresponds to a previously acqeired set of
saturation iasiructions thal constrain the gumber of ¥ content data;

times that the image or images generated from a set of operating instructions for beginning, managing aad ter-
_content data can be displayed; and ) minating the display on the display device of an image
display instructions for ¢enabling display of the image or generated from a se1 of conient duy;

images generated from the set of content data . .. .

18. A computer readable medium, for usc by a contems 15 Coment display sysiem scheduling instructions for sched-
display system, encoded With one or more compwier pro- uling the display of the image or images on the display
mﬁ:fmmmﬁastdwdaum device;
display of an image or images generated the set of instract rating
eunnmdauonaduphydwmedumopemhonofmm mmm&'&%ﬁem

atteniion manager, comprising: tisph
acquisition instractions for enabling acquisition of a sei of on the system; and

comtent data from a specified information sonrce; audit insiructions for monitosing wsage of the conient
user interface instailation insiructions for enabling provi- display system to selectively display as image or
sion of a user interface that allows a perscn 0 request images generated from a set of comtent data.

the set of content dsa from the specified information 25
SOMFCe; * & * Kk *
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INVENTOR(S) : Preibesgerotal

lhmﬂmmhmmdmuﬂﬂwms
Poralby comeciad ae shown below:

Tithe page. .
Dedete “Hoomn [75] Invensors: Pawd A. Freibargar, San Mates, Calif.; Goles Levin,
Stten Ishand, N.Y.; David P. Rand, Atherton, Calil.; Mare E Davic,
San Feancieso, Calif.; Neal A. Bhadkamicar; Philippe P. Piarnet,
both of Pale Ako, Calif.; Todd A. Agulnick, Sen Franciscs, Calil.;
Sally M. Roseruhel, Palo Ako, Calif,; Giles N. Goodhead,
Los Angeles, Colif.”

and substitote

— Ttasm [75] lnvesors: Panl A. Freibarger, San Maieo, Calif.; Philippe P. Piomex,
Palo Ale, Calil.; Giles N. Goodhead, Los Angeles, Calif.; Neal A
Bhadkamikar, Palo Ale, Calif,; Todd A Aguinick, Sam Francisce,
Calif.; David P. Rend, Dover, Mass.; Golan Levixg Marc E. Devis,
both of San Prmciace, Calif.; Sally N. Rosembal, Palo Alto, Calil.; -

Delete “3,573,643 11/1996 Judeon ........oceenenns 395/208.48"
and substitee
~ 5,572.643 11/19% Judsom .......oocoivunnenn 320048 .

Cobepm 3.

Line 63, delere “S 10 5C" and subetitutg - SA, 3B and 5C —;
Coboen {1,

m", “.ﬂnn .““ox";

Cobume 22,
Line 39, delete “Update Frognency™ sind substitate —~ Updete-Froquency --;
Line 34, dalete “bovkreview.1-a1 gif” snd sebativate — hoolveview-1-al.gifl —;

Colagm 24,
Line 55, dulete “35A snd 57 and substitnie — 5A, 58 and 5C —;

Colang 25
Line 12, delote “3A and™ and subetingte - SA, 5B and 5C —;
Line 13, delate 3"
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It in cortibed ¥ug evvor appenny in tha above-ideniified petant and that syl Lallers Patent is
hoveby coresied 2 shown Dalowr:

Colomm 28,

Line 2, debote “SA and 10", sabetivase - SA, 3B and 5C -;
Ling 13, delete “3A snd 5B, substisute — 5A, 5B and 3C —;
Colump 29,

Ling 11, sfter “5P", insmt —, 3C —;

Colums M4,
Add the following claims:

19, A system as in Clsim 2, further compeising mesns for acn-volatilely storing the set
of content dats.

2. A system a3 in Cladm 2, farther comaprising:
means for indiceting a thae at which the means for selactively displaying is to

© begin display of the image or images; and

mesns for activating the mesns for soquicing ot the indicated tinse, such that
the means for selectively displaying displays the image or imnges in resl time
as the sat of coment deta is acquired by the swsans for acquiring.

21. A system ag in Claim 2, whevein the menns for seloctively displaying fuzther
comprises mesns for scheduling the display of the image or images gemeraied from 3 sst
of content dats.

22. A sysom as in Claiz 2, Amther comprising msans for wpdniing the sot of comtant
data.

33, A syswem as in Claim 22, whersia the maans for updeting opereies without
dissupting use of the appmatus by the user dusing the time that the means for updeating is
operating.

24. A system as in Claisg 22, wharein the mesas for upduting cbinine the updeted wt of
content data froms the content previding systom.

25. A system as i Chaiss 24, whevels the menns for updating oparates antamnntically,
without iervention by the user.

36. A sysiemm as s Claien 24, whersin the mesns for epeinting fasther comprises:
mesns for specilying the location of the content providing systens; and
masn for specifying the tims at witich an updted set of content data

is 00 be chiained from the content providing system.

)
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1t is coniind thal error appeimm in the sboveideiled putert sevd that said Lutters Palent is
havlyy coeraniod e showm Delow:

7. A system as in Claivn 1, wherein the means for dotesting further compuises 3
loention in & memory that stores data representing the dnration of time since & lnst user
istoraction with the apparatus, the memory location being predetermined acoceding 1o a
method for opersting the apparstus, such thal sn idie perind is detected when the sered
duraiion of i is squal te the prodetarmined duration.

25. A syssem 3 ia Cleim 2, fusther comprising:

rarane for interrapting a process being implemonted by the apparatus st the time
that the means for sclectively displaying begine operating:

susaas for storing information repivsenting the state of the process at the time of
intersuption; and

mesns for beginning eperation of the procuss, using the stered siete of the pracess,
ahx the msmns for selectively displuying steps operating.
M. A systom as ia Cleim 2, wherein the content data in video dnia.
30. A system sz in Claim 29, wheseln display of the video data praduce a still immge.

3. A system a2 in Claim 29, whangin display of the video dats produces 2 meving
immge.

32. A system as in Cleinn 2, wherein the comtent dass is audio deta.

33. A system as in Claim 2, wherein the appasehis is 2 computer.
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Aa aftcation minager preseats information to a person in the
vicinity of a display device in 3 mamer that cagages at loast
the peripheral atiention of the persos. The information is
cbodied by one or more seis of content data (5.4, video or
audio dma). Bach set of content data is formmlated by a
comtent provider and made available for use by content
display sysiems. Upon appropriate activation, cach content
display system displays images cosresponding 1o the seis of
content data in acovedance with predetermsined scheduling
information. The atiention manager makes use of “nnused
cmty”aflbdasphydam-dtbpmsmemn,
providing information to the person that the person might
nol otherwise cxpend adeguate saeegy 1o obtain. The aten-
tion manager also affords an opportanity 0 eonlent provid-
e to disseminate their information %o people that are
inicresied in receiving such nformation, enabling the con-
temt providers to provide better directed information
disscmipation, as well 33 providing secess to the previously
usused atention capacity of those interested users.

1§ Clalws, 3 Brawing Shools
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PERNFNERAL ATTENTION OF A
mmﬁwmfwam

This apglication is a comtimnation of U.S. patemt appki-
cation Ser. No. 09/372,309, entitied ATTENTION MAN-
AGER FOR OCCUPYING THE PERIPHERAL ATTEN-
TION OF A FERSON IN THE VICINITY OF ADISPLAY
DEVICE, 8ld Ang. 10, 1999, now abandoned, which is a
coptinustion of U 5. patent application Ser. No. 08/620,641,
fled Mar. 22, 1995, now U.S. Pat. No. 6,004,652.

BACKGROUNE OF THE INVENTION

1. Fichl of the Juvention

This invention relates 10 e cagagement of the peripheral
attention of 2 person in the vicinity of a display device such
as the dinplay monitor of a computer.

2. Related An

Information providers of all sons have an interest in
presenting their information 10 information consumpers and,
m particelar, to information consumers who may, or do, have
an interest in the particular information provided by the
particular information provider. Al the aame time, informa-
tion consumer Bave an interest in accessing a wide varicly
of information and, in particular, information in which the
information consamer may, of does have an intcrest. Given
the cxtenl to which computrs poW pertacals sociely, and
particulasly im view of the sscalation of networking of those
COmPpuiers in variows ways, there is increasing recognition of
the capability of weing computers, mnd, in particalsr, com-
puters (and other devices) that are imterconmected in a
metwork, as as iaformotion disscmination tool that can
satisfy the inberests of both information providers and infor-
Malion CONWIMSTs,

For example, information providers have used public
compuier netwoulks (.3, the Internet) and private computer
networks (¢.g., commercial online services such as America
Online, Prodigy and CompuServe) 1o disseminate their
mformation. This information can be displayed to a coms
pwier wser having acoeas 10 the network directly in response
10 a regoest from the user or indivectly (i.c., withowt request
by the user) 23 a resull of another action taken by the weer.
While hese methosds of isformation disseminstion and
ua!mmhc&eﬁu,thydomahmmm

ha&nﬂmmly,mmmhmﬁow
included screen saving mechanisms (“scrcen savers”)
iniended 10 prevest the phosphors of a computer disply
sereen from buenlng out when the same image remains on
the screen for a kowg period of time, such as might occur
long period of inactivity while the computer is

il

ory. While the wse of screen savens and wallpaper with
compuler displays appeals (o many users because of the

. imagery they presset (o the user, screen savers and wallpaper
have not heretofore bocn used as a means to convey infor.
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2
mation from information providers to comspuler maers.
Furthet, screen savers and wallpaper have peoviously becn
mﬁmnwdumkuvelynmph.ul‘mmdmm

operation. In particular, scvesa saver snd wallpaper
cation have not been consinucted W0 omable
reirieval of display contest from a remoie boeation via a
computcr network.

SUNMARY OF THE INVENTION

An sitention manager according lo the imvention presents
infosmation 10 a persom in the vicinity of 1 display device in
2 manner thyl engages the peripheral stiention of the person.
Ofien, the display device is part of a brosder apperatus (e.g.,
the display device of & computer). Generally, the altestion
manager makes uac of “winscd capacity” of the display
dewice. For example, the information can be presenied to the
person whils the apparatus (¢.3., comaptier) is opersting, but
during inactive periads (1.c., when 2 wsr is not engaged in
an intensive inderaction with the apparstus). Oc, the infor-
mation can be presented 1o the person during active periods
(i-e., when z user is engaged i an inkeusive istoration with
the apparatus), but in an unobtresive mamner thal does aot
distract the vser from the primary imeraction with the
apparatus (¢.g., the information is n areas of a
dimplay screen thai are not used by displayed information
assocised with the primary interaction with the apyaratus).

The information is embodied as ome or moee seis of
comtent data. The sets of content data represent sensocy data;
Iypically, the semsory data is cither video or andio data. Each
st of content data is formulated by a comtent provider and
made available for usc by an sttention manager according to
the invention. Each conkent providing system qan provide
more than one set of content data. The content prowiding
sysiems provide user imterface Wols that enable a particular
set of content datz k0 be requesicd. Ones one or moee sets of
comient data has beert acquiced, a cowient disgley system
imtegrates scheduling informstion for all sets of costent dala
lo produce a schedule according to which an image or
images comesponding 10 the ses of content dala are dis-
played on a display device sssocisted with the content
dinplay systom.

A set or sets of instructions for ensbling a display device
1o selectively display an image or images generaied from a
set of comtent dats are alwo made available for use by the
mﬁqﬂaymmm the imsiractions cnsble
images gemerated from comtent data to be displayed

, withoot user intsrvention, in o predetermined
manner, thereby enhancing the capability of the mvention o
asowpy the nser’s pesipheral attiemiion. Forther, the attention
manager can be implemented so that the instructions ae
avsomsatically acquired {or upidated, if necessary) cach iime
2 wser requests aoquisition of a set of content data, thereby
making acquisition of Lhe insiractions iranapavem to the wser
dhmemmmwandham&smofm
for the user. The instrctions can imginde application
inslmsetions, contro] imstrictions ad contemt data acquisi-
tion imstructions. The applicaiion instructions can inchede
nsting operation of the atiention mamager om 2 conlent
display system, content display systcon scheduling instrac-
tions for scheduling the display of costent data on a content
operating insirections and conters dinplay sysicm schedul-
ing imstructions on a comtent display system. The contsol
issructions can include display insiructions for enabling
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generation of images fiom e content daia oo a particalar
type of display device or from a pamiculsr type of contenmt
data, amd gontent dats instrwtions for enabling

tecnpocal control of the display of the imagas generated from
3 set or seis of contemt data. The ¢omtent data

instructions can include avquisition instrections for enabling
the scquiition of a set of content data, costent dala update
mmimeubm:pmdawndymdm
of comtent data, and user mterface imsialistion
fmeubﬁgmvhonot‘nmmthallnw:a
person 10 request 2 set of content data from a content
providing sysiemn. Each of the application, coatrol amd
comieat data acquisition instractions could be scsuired from
a content provides, or any one or all of the seis of instructions
coukd be sequired from an spplication manager that provides
grneric sets of instructions that can be tailoved 23 necesaary
or desinsble by a comient provider. Additionadly, audit
instrociions can he Mmade available that ensbie monitoring of
wsage of the attention manager.

Asgording 1o one aspect of the iwvention, an attention
managet engages e periphoral attettion of a person in the
vicinity of 2 display devige of an spparatus by aquiring one
or more sets of content dats from a content providing sysiem
ad selectively displaying on the diaplay device, in an
uncbirotive maoner thal does nol diswsst a user of the
apparatus from a primacy interagtion with the apparatios, an
image or images generated frome the et of comtent data.
According 10 » fartber sspoct of the imvemtion, the selective
daplay of the image or images begins antomatically afier
detection of an idie period of prodeiermined duration (the
“SgTeEm SAVET emboehmsm) This aspect can be
implemented, for example, using the screen smver APY
(MWW)Mnmdmmm
mg systems. According ko another furer aspect of the
invention, the selective display of an image or images occurs
while the user iz engaged in a primary inkeraction with the
sppanatus, which primary isersction cun result in the din-
play of an image or images in addition to the image or
images gemerated from the set of conment data (Ui “wallpa-
per embodiment™). H mulitesking is sllowed by the appa-
Tatue (£.5., by the compuier operaling system) with which
the ariention manager is used, the atiention maaager can be
implementod 50 thet, whon opetation of the attention man-
aget in wmmninaied, the user ja retwsed 1o the state of the
primary Sreraction that ¢xisted wists opecation of the aticn-
tioh mapager began. The aktention maneger can ako be
implemented mo that, during operstion of e ateution
manager, the user is prescmted with a sumber of options
reganding further use of the atication mansger. ba pacticular,
one of the options can allow additiona] sformation to be
obtsined tha! s related 10 the set of comtent data for which
an image is bring displeyed. Where the atlention manager is
implemented a5 part of a sctwork, his option can enable
information to be obsined from 2 remote information source
via e aetwork. Another option that csa be implemented
allows a weer 10 specify 2 satishietion level for a set of
coment data from which an image or images is being
displayed, thereby affecting the frequency with which that
sat of content duta is wsed by the atiention manager in the
Tuture.

Acconding to another aspect of the invemtion, an attention
masager that engages the peripheral attention of a person in
the vicinity of & diaplay device ingludes a content display
sysiem associated with the display devies, 3 mechanism that
can communicate with the contest display sysiom via a first
consmunications mechasism o provide to the content dis-
play sysiem a set of imiractions for eashling the display

15

&5

4

device 10 sciectively diaglsy content data, 3nd 2 coplent
providing system thal s comumnicate with (e comtent
display devit via a sscond communicstions mecharism o
provide a set of comtast dete 1o the comiei displey sysiem.

can compwaicate vis & B
provide to cither the comteat providing sysiem or the condrmt
dnphqu:nomoemmufmﬁrm
a display device o sclectivaly di an image or images
genersted from 3 3ot of comdent dats. In the foraver case, the
content providing systess caa, is furm, communicate with the
mmdﬂmmp«mﬂeMUu«mmmM
instructions. The aMention masager sccording o this sspect
of the wwvention cam be implemenicd, for example, wsing
existing computer aetwarks of information sources, such as
the Internet (in particulss, the Workd Wide Web) or com-
mercial online serviges, making vse of pre-
emnghm!wwndwﬁumfwmlb]qmmmm

will each be capable of providing ooe or meore ssts of content
data, 50 that, overall, there will be naehiphe available seis of
content dats Which can be of different 1ypes. There can also
be multipie sets of insteactiogs for ensbling a display devics
to selectively display an image or images generated from a
sel of content daia, wisich sets of instractions may be tailoved
to display images from pasiclar types of consent data or to
display conicnt dna usiag a particular display deviee.
According to yei smother aspect of the imvestion, a
computer pcadable medium can be cacoded with one or
mor: compeier progeaass for enabling asquisition of a set of
content data and display of an Wmage or imagts peoerated
from the set of comtent daia on a display device dwring
operation of an aiewticn mamager. The instroctions of the
compuier program cen inchude: i) acquisition instractious for
cnabling acquisiion of 2 3¢t of contemt data from 2 apacified
Mnmﬂmmmm
for cnabling provision of 3 weer interface that allows 3
person 1o receat the set of gontent data from the specified
information soumee, i) comtent dats scheduling nstructions
for providing emporal consiraints on the display of the
image or imagea generated G the 201 of coment data, and
iv) display instrections for onabiing display of the image or
images geoerated from 4t st of content data. The compwier
readable medivm can alse ferther inclwde cootest data
update istructions for eusbling acqwisition of an wpdsted set
of content data from an inlovnsstion sousge that cormesponds
0 2 previously acquited set of content data, the content data
update instractions speeilying wherm and whes io objain the
updated 301 of contemt data. The content data schedeling
instructions ¢an apecily, for exasmpie, the duration of time
that the image or imtages generaicd from 3 st of content daia
can be displayed, an oedler in which the images generated
from a pluratity of sets of content dats are displeyed, a Lime
o7 times 3t which the image or images generated from a st
of content data can or camnot be displayed, and/or costraint
on the pumber of times that the image or images generied
from a set of contemt data can be displayed. The diaplay
instrections can be tadlosed to ¢nable display of th image or
images gencraied from 3 set of conient dsta on 2 display
device of a partiular type, or display of an image or images
generated from a set of comtent data of a pacticular type.
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more eompuier enabling
mwabm!maMydemmu
unobirusive manner that docs oot distract a person from 2
primary imteraction with a6 apparstus associated with the
display device, an image gemerated from a set of content
data. The instructions of the computer program can include:
i) operating instruetions for beginning, managing and ter
migating the sclective diwplay of the image on the display
device, i) contemt display system seheduling instructions for
scheduling the display of the image on twe display devies,
and iif) inséallstion instreetions for installing the operating
instractions and comtemt diaplay system acheduling instruc-
1ions o 2 COnWM sysern, The compuler readable
medium can abo farther faslude sudit instructions for moi-
loring wsage of the coment display system to selectively
display an image genweasted from a set of contemt data.

The mication maager aceording to ihe igvention is 2 new
and wsefiel mechanism for providing information to users of
the aticntion manager. The ativation manager provides infor-
maticn i which 2 user bss expressed am interest and,
importanily, information that the user might not otherwise
cxpend adequate coergy to obtain. The wser can tuilor the
information provided by iseracting with specific informa-
ton sources 1o indicsts imterest in particular inforwation
provided by  specific infovmation source while the wser is
perusing other information from that information souroe (as
opposed o giving a gentrsl indication of interest in infor-
mation o a particular subject or of a particular kind, from
which indication information that maiches the indicaied
interest is antomatically provided from variows information
sources). The user car alwo choose iaformation from a wide
varigty of informstion scurces; iu particular, when the
attention matiager is implemented using a network (e.g., the
Interned), the user can aequire imformation from a widk
varicty of kmote information soerces. Additiomally, the
information is prescoied jo the wser in 3 mamer that uses
pontions of the wser’s aention capacity (hat may olherwise
be unusest or filled with exiranecus information.

The stiention mamager sceording to the invention also
provides 2 sew and weefal information dissemimation tool to
content providers. The sttemtion manager allords an oppor-
anily W costemt peoviders o0 disseminate their information
to users that are imerested in moeiving such information,
mbhaglhc content prowiders o provide beter dicected

information dissemination. Warcover, the attention manager
Provides acoess (o the peviously uaosed atention capacity
of those intertsied ssem. Additionslly, the attention manager
allows conient providers o tailor particular aspects of the
atiention manager as deaived by the content provider, such as
the aequisition of upduled sets of the content provider's
comtent data (c.g., the frequency of such updales), the
display schedoling snd manmer of display of the comtent
provider’s coniemt data, amd the user imcrface that coables
mhq&cﬂyqﬂﬁudhmmmmchr’sm

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is 2 fow chart of & method that implements an
altention mansger aceording $o an embodiment of the inven-
tion.

FIG. 2 is a block diagesm of a sysiem for implementing
an am_mﬁmmmmwﬁao an embodiment of the
AMVeROD.

FIGS. 2A, 38 and AC sve schomatic diagrams illustrating
the functional components of an application manager, a
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comtest providing system and & comtent diaplay system,
respectively, according to an embodiment of the investion.

FIG. & in a flow cherl of a method, aceording 10 m
emsbodiment of the invemtion, for acquiving snd updating
seis of comtent data.

FIGE. 3, SA, 5B and 3C together are a flow chan of »
meihod thwt implements a0 atiention manager according 1o
amntis embodiment of the vestion,

FEG. 6 illusiretes a compuier display sereen indluding a
user interface, acconding to ome embodiment of the
invention, that can be used o cnable a wwr to specify a
comtro] option.

wmmwscmmuwm

Mmhummemem“mwwm
imformation lo 3 person i the vicinity of a dlapley deviee (or
devices) in 2 maoner that engages at keant e
atention of the person. “Displey device™, sa weed berein,
emcompasses any device that presents aspaory stimulus lo
the person and includes, for exampls, compwicr video dis-
phay devices, televisioas and awdio apeskers, Fusther, bere,
“in the vicinity of” means any location with vespeat 0 ihe
display device from which the can percsive ibe
informaion being preseated. For example, if 1he informstion
is being presented in a visual form, thea “in 1he vicimisy of”
wtans any locaticn from wikch the pemon cam see the
imfvemation. O, if \he informalion is being prossstes i an
aural form, then “in the vicinity of” means any Jocation from
Mmmmhuthemm

Ofien, the display device is part of a broader apparsins
that can be wiilized by a user for a primary inseradtion that
s umelated to the attention manager. (However, the atien-
tion manager can also be used with a dinplay deviee that is
ool part of a broader the w3er engaging in a
primary ipteraction with the display devies.) For exmnple,
the display device can be part of 3 comnputer thet can be used
to implement aay of a number of application programes (s.¢.,
word progessing PIOgIAIS, COMPUNRT gamcs,
sw}mmwhmeamnswdhyﬁmn
manager can be the user or another persom in the of
the display device. In one cmbodiment of the iwvention, the
information is presented by the attendion menager wikle a
mmm:mummm
(i-c., when the user is not engaged in an jiemive intersction
with the apparatas). In another embodimem of the invention,
the information is prescused by the stication mensger during
active periods (i.¢., when the user is engaged in an intensive
imteraction with the apparatus), but is an emcbinkive man-
ner that does not disiract the waer feom the primary inlerac-
ticn {e.g., the information is presenied in asess of & dinplay
sceeen that s 0ot used by displayed information sssociated
wﬁumaymm-}&mnny then, an siteation

to the invention makes wes of “unused
e-rmty" of a display device, “umased capecity” being
defined broadly 1o include, for example, the smbodiments
mentioped above, ie., both temporal (¢.g., the Brsi-
mmwmm:)mm(m,m-m
described embodiment above) dimensions.

The information is embodied by ome or more sets of
coptent daa. Each sct of coment daia s formulated by 2
contemt provider and made available by a comesponding
comtent providing system for wase with the siiention maseger.
Each content providing system can provide more than one
s¢t of content data. Moveswer, each set of comtent data can
inciude ome or more “clips”, each clip being a definable
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postion of the set of content data that is wsed 10 generate 2

m&npmﬁemhmmhmm:mdﬁe
Wmmmmymmm a
set of conent data. Onee obtained, one or more
wmﬁumthndquofmmmmof
Mdmm&sphndbyamﬁhymm
comtent display system inlegrates information
mmmmmefmﬁhmmtm
acgonding 10 which the images corresponding o the sels of
mmétamdqiayadﬁwawmhrmuflb
altestlon manager.

A et or sets of imtnuctions for ¢nabling 3 disglay device
o mieatively display images gemersted from ome or more
seis of content data are also made avadshble to users of the
testion manager. The instructions include applicsion
instrugtions, control instructions and conient data acgwisi-
tion instructions. Typically, the insractions enible insages
genetsied from content data 10 be displayed aeiomatically,
withoul user iotervention, in a predetermined mamner,
thorey cabancing the capability of the sttention manager to
oeenpy the user’s peri atteation. Different sets of
instructions can be formulated, such that only images gen-
crated from sets of content data that are compatible with a
particnlar set of instructions cam be displayed using shat set
of insrections. Typically, an applicstion manager ealab-
lishes 2 standard set or seis of instructions which content
providers can tailor to fit their necds or desires.

As indicated above, the sets of comtent dala rapyeseni
sensory data, ie., dala thal can be used 10 generale images
a8 defined above. Typically, the sensory data is either video
or audio data. The kinds of content data that can be used with
the aMention manager arc virtnally lmitless. For example,
video dala that might be used ax constent data includes data
that ¢an be used 1o generate advertissments of interest 0 the
user, moving and still video images which cam be read-time
or pre-moonded {e.g., natume scemes, pictures of fumily
membors, MTV music segments, or video from 3 camera
monitoring a specified location, such »s ski skopes or 3 traflic
inierasction, for conditions at that loestion), financial data
{e.3.. ock tHcker information) or news summaries. Amdio
data tat might be used as content deta includes data thet can
be wed W0 generaie, for cxample, music or news programs
(e.g., radio talk shows).

The aticntion manager acconding to the invertion is weeful
both to users of the attemtion mansger andd ko cowlemt
providers. For wsers, the attention manager provides imfor-
mAion 10 2 user in which the user hea xpressed aa minvest.
In pastioular, the aticution mesager provides informsation to
2 weer thal the waer might not othcrwise cxpend adequate
emrgy to obtain. Additionally, the information is preaenied
W0 the ussr in 2 mammer that uses portions of the weer's
attenwiion capacity thal may otherwise be filled with exira-
meous information. Furthes, a varioly of information can be
disptayed (i.c., images can be generated from moee than one
seot of comient data), o that the wser doea not bave to choose
paticslar information 10 the exclusion of all other informa-
tion.

For eontent providers, the aWention manager affords an
opporitnity (0 dissciminate mfonmation to nsers that are
intercsied in reveiving sach informstion, s enabling the
contem providens o provide better diregted information
dissemination. Morcaver, the sttentions manager provides

acoess 10 the previously unnsed atiention yohhan
interesied users. Further, mnﬁ:mmcm

mmmmrmhdﬂm&mmﬂmm
more likely 1o kave iheir information displayed, since their
n:fmnmudnplwdnaﬁimn,mhcrmmd
of, the information of other contemt providers, thereby
reducing the neod 1o competc with othor conteat providers
for the amention of (b user.

FIG. 1 is a flow chart of 3 mwthod 10 thai | -

attention manager aceorling to an embociment of the invea-
mmmﬂum 2 content display
sysiem according w0 the inveation, content display
sysiem can be i for example, using a digital
compuier that inc a display deviee and that is
grammed to pevform the functions of the method

described below. Below, the method 18 is described n
mhmmmmaamnmwmm
M conld be plemenied on olker apparatus.

As shown by block 14, imitially (i.¢., before operation of
the aliention manager begins), 2 user is engaged in a primary
mtmme;,np%ymmw:tma
compwier. Thowgh shown in peimary user
action of block $d does not form part of the method HIB
according 1o the invention. “Primary user interaction” is ko
bcmmnndhuadlylnd,mnlly includes any operation
of the compuier (or cther apparatus with which the user is
engagiag in an interation) other than operation that is part
of the atiention mansger according o the invention. When
the user is inweracting with 1 computer, the prinany user
interaction inclades any operation of the computer that
DECEMS 10 caable of S0 sepport the performanee of the
function or funciions that provide the hasis for the user’s sse
of the computer. For example, the primary uscr interaciion
can be the usc of any of a variety of eonventional application
programs (e.g., word processing programs, speeadshec!
programs, personal finance programs, game programa,
drawing programs, onliee services amd Web browsers,
among others). The primary user intoraction can alwo be, for
example, simply the operation of 2 comvestional computer
operating sysiem, such as the Windows (¢.g., Windows 3.1,
Windows NT or Windows 95) o DOS operating sysicmns
mrodeced by Microsoft Corp. of Redmond, Wash, or the
Mucintosh operating systom produced by Apple Consputer,
Inc. of Cupenting, Calif., among others. While, typically, the
display device produces a display a3 a result of the primary
user imeraction, this need not pecessarily be the case.

The mwthod M9 actmally begins with the block B2, In the

shown in the block 143 (referred 1o bercinafier as step

3 defcrmination i made a6 40 whether an “idle period™
has occurred. Generally, as waed hertin, “idle period” refors
10 & period of time of specified Juration during whick »
spevified condition does sot oceur. However, typicsily, the
specified condition is one havimg the characwerisiic thst
failure of the eondition to oecur is indieative of an extended
hack of intetsive (or foousesd) interaction with the compwicr
by the user (“wser imactivity”). For esample, the specifled
condition could be the lack of an inpet from an inpe device
of the computer, ¢.g.. the abaenee of siriking a key on a
keyboard, cdicking a mouse, preasing on » touch-sezsilive
area of 2 wuchscrcen or isswing a voice commiamd.
Alernalively, the atiention manager could be implemented
with an apparsms that cam monitor ihe eavironmeat of the
apparstus (c.g., with a video camera) amd cvalusie the
cavironment W0 asceriain that an “idle condition” (e.g., the
viewing direction of the user of the apparaius is turned away
from the by & specified amount for a specified
period of time) has occured, such iile condition triggering
operation of the atiention manager.
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Theoretically, any duration of time can be specified 10
q:&u&eiaepuiod.wnprwﬁuﬂy,lhedmﬁmd
time e conmtitite ag idle period caanot be so short

that the attemtion manager begine operating at Limes that
inbdbit the user’s primary interaction with the compuer or
mm'mmmm.mmmﬂm
chosen, s indicated above, should be sufficiently long ta
mdicale an extended lack of interaction with the computer,
suggesting that the user is nat sngaged in an interaction with
the coenputer that the nser wowki not want i have inter-
rupied. However, the deration of time should not be so long
that, for periods of user inactivily of a typical duration, the
amount of time that the amention mamager operakes is
undesirably shori. In sum, choosing the duration of time that
defines an idle period involves a balancing of the sbove
considerations. Hustratively, ihe idle period can be defined
33 a period of berween thiny scconds sad two minwies
during which the specifled condition (¢.g., vacr interaction
with an inpui deviee) does wot oacur.

While detection of the idle period can be implemented in
any suitable manner, 0ne Wy in which such detection can be
implemenied is by monitoring an udle timer that is part of a
screen saver APY (applicaticn program interface) that is, in
tarm, part of an operating sysiem used to operate the com-
puier. Such screen ssver APy are commonly found in
curment opersiing systems Such as the Windows or Macla-
tosh operating syslems discussed above. The ille timer
could be monitored and 2 signal that an idie period bas
oocurred gencratcd when the magnitade of the idle time as
indicsted by the idls timer reaches a predeiioed threshold,

Detection of an idle period s the basis for beginning
operation of the sttemtion eamager is an indirect activation
of the aiteation manager. kn an alternalive embodiment, step
12 of the method 18 is modifled so that the atiention
manager is activaied dircetly by the user. In other words,
step 103 would consist of waiting for explicit direction from
the user o begin operation of the sttention manager. Such
explicit disection could be ensbled with an appropriate user
inteefaca, such as an on-scvoen icon of a mem selection, that
is always present on the display screen of the display devioe
as part of a stamlard interface that is provided by the
operating system. Examples of such standard interfaces are
@“whm”mumdwmw-
aling systerw, and the “Stan Memu” or deskiop icous pro-
vided as part of the Windows 95 operating system.

Retwrning to FIG. 1, if, in siep M3, an idle period has nol
occurred, then the primary user interaction continues (block
188). The mwthod 30 continees execuling the siep M2 m
predefined time intervals (typically very short time
imtervals), thereby contimially and frequently checking for
the ocqurrence of an idle period.

If,iu_aqﬂ.midhptﬁodhmmn,inmwp
shown in the block M8 (hervinafier refesred 10 s step 163),
a determination is made as to whether there are amy sets of
contert dets available for nse in gesersting a display.
(Hereiafter, reference is sometimes made © “diaplaying
content data” or “displaying » sei of content data™; it is 10 be
axing the content data or set of comtemt data) Herein,
“content daia” refers 10 data thai is used by the atiention
manager to geaerate displays (c.g., video images or sonnds,
of related of video images or scunds). A “sct of
content data” refers 10 a related set of such data that is wsed
to generade a pasticular display. A“clip” refers to a definable
portion of a set of conlenl data that s used 0 generate a
particular image; a set of content data can include one or
mose clips and, therefore, can be used 10 generste one or

10

15

10
mone images. Fhe acquisition of comtent date by the content
display system is described in more detadl below. Here, it s
sufficiont to pote that, over time, a aticntion mmkger can
acquire any sumber of sets of contest data that can be
displayed by the content display system.

I, in step M3, a0 sets of conlent data are available for
display, then the primary wser interaction contimses (block
1). The meihod H08 continues cxecuting the steps 13 and
3 3t predefined lime micrvals, continuslly checking for
the occurrence of an idle period and the acquisition of at
least onc sst of conient data.

i1, in swep M, at least one sel of coment data is available
for display, then, in the siep shows in the block MW
(hercinafier referred to as siep B0, the svailable sets of
coment data arc sclcduled for display by the coment dinplay
systien. (Aleroatively, io other embodiements of the
invention, scheduling of ihe scts of coutest datx can ooowr
before the metbod 1B begins. Such scheduling might be
implemented, for example, so that cach time a oew set of
content dala is reocived by the content display sysiem, the
schedule is revised 1o inchude the new s¢t of coment data.)
Typically, when the coptemt display systom acguifes a new
(or updated set of content data, scheduling information Eor
that set of content data is also soquired. Taken together, the
scheduling information for all of the sets of content data is
used 1o determine a schedule for dinplay of the sets of
conterd data by the contest display system. Gemersily,
determining a display schedule involves specifying the ordes
in which the asts of coment data are 10 be displayvd and the
duration of time for which each sst of contead data is to be
displayed. The determination of the display schedule can
also accommeodate (to the exient possible} any special sched-
uling parameices for particular seis of conteat data {e.g.
restrictions specifying whea a particular set of contest daia
mmst be displayed or caanot be displayed), mediating any
couflicts berween the display requiremens of particular sets
of content data. Often, though not neceasarily, once the order
and duration of display are establishod, the sets of content
data arc repetitively displayed by cycling theough the dis-
play schedule repeatedly until operation of ihe attention
manager is tsrminated. However, even where asuch ileration
throngh the display schedule occurs, the display schedale
can aiso aecomumodate schcduling parametors thw delete
sets of contemt data from the display schedulc dusing pac-
ticulas iterations, therebry, for example, comicolling the frc-
quency with which particular sets of conlent data are dis-
played. The display schedule c¢an be siored im am
appropristely structurcd database, as known by those skitled
in the xt, that is stored in a memory of the computer uscd
to implensemt the content display system.

Any approgeiaste sct of rukes, thyt cas, for exsmple, be
arranged in awy appropriate kierarchival owsaner, can be used
for establishing a diaplay schedule and, is pasticola, modi-
ating conflicts between conflicling scheduling parameters
associated with different sets of coment data. For cxmnple,
ooe role for mediating conflicts may give preference 1o
displaying sets of content data 20 that the sets of conlent data
arg diaplayed imversely to the onder in which they wess
obtained by the contest display system. This rule might be
furiher specified 50 (hat 2 asl of conent data that has never
previcusly been displayed by the atiention manager is dis-
played prior 1o display of a sc1 of comtent daia that has been
previcusly displayed, even though an update of the previ-
ously displayed set of content data has been abtained at 2
tater time than thet al which the never displayed set of
flicts migit resolve a conflict betwees two sets of content
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over those at the bottom. Yet another
mde or set of for conflicts may involve
performing semme sovt of analysis of the characteristics of the
mdmuammmmwam
display systemn 10 ascertain prefopences indicated

thereby, and givimg prefercnce to seis of content data that are

could further be vestricted to apply only 10 certain sets of
conteat data or comeat data of certain kinds. Similacly, the
fresuency with wikieh a particalar set of comtent data appears
in 2 display schedule can be based npoa how stale the set of
oomient data is. Scheduling rales of this kind would typically
be pant of the scheduling panmeters provided by a costent
provider for a set of combent data (i.¢., in tailosed contemt dita
scheduling imstractions, 3 discussed cleewistse herein and,
in pasticular, with respect o FEGS. 3A through 3C below).

The pacticuler scheduling rales used may be influenced by
the characiseiatics of a particular embodiment of the atten-
live manager, sach a the available kinds of content data or
the charsetesistics of the poiential wsers of the attention
mamager. The puticular scheduling rales used may also be
inflweneed by e wood or deaire o simplify implementation
of the schedaling mles.

Reanning o FIG. 1, onco the sets of comtent data bave
becn scheduled for display, then, in the step shown in the
block 8 (horeinefier refered 1o 2 niep 1), a set of
content dals is dieplaved. The contenl display sysiem is
provided with eme or more scis of display instructions to
eaable display of the set Or seis of content data oa the display
deviee (a3 diseussed clsewhere herein and, is pasticular, with
resguct 4o FIGS. 3A through 3C below).

Adter a net of conlent datx has been displayed, thon, in the
step shown & e block 306 (hercinafier meferred to as step
mam-m‘kummmmah
attention masager has been terminaied. Generally, operation
ofﬂnmwmbelemmmmlyor
indivectly. Indirect termimation of operation of the attention
manager can be effected by, for example, causing operation
of the stiention mamager to terminate when the specified
condition (e non-oecurrence of which is used to signal an
idle period) ogcwes. For example, the attention manager can
be ierminatad if she user makes an inpwt to the computer
using an inpwt dovice, c.g., strikes 2 key om a keyboand,
clicks a mouss, presscs on o towch-sensitive area of a
touchscress of issues a voice command. For indirect
lermringtion, # may be desitable to add a further step or sieps
to the method ¥ that, wpon an indication that indirect
terminstion showld accer (c.g., the ocoumrence of the speci~

10

15
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55
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fied condition), asks the user to confires that termination of
the attention manager is, in fagt, desired, and, if so, tenmi-
naies the allention snager upon appropriste specified user
m.mmmmummmm
dopmdmmwmbeemw,
exampht, causing operation of the aention manager 1o
terminate when the nser seleets 3 control oplion that speei-
fies such iermination, as described in more detail below with
respect to FIGS. SA, 98 aad 6.

If, in sep $06, operation of the atication manager has
again (bock 16%). The method ¥ thes begim execuling
the siep 302 again, checking for the occurrence of ag idle
period

If, in step HOK, operation of the aticution managsy s not
been terminated, thea, in the shown in the block W/
(hercinafier referred 10 as alep a2 delermination is made
as to whether there is an sdditional set of comtent dats to be
dispiayed. Typically, in operation of an atiention manager
according to the invention, there witl always be another se1
of content dsta %0 be displayed, since, as discussed above,
the spis of content dala in the display schedule are iteratively
displayed until operstion of the stention manager is tenmi-
nated. However, this need not be ihe case. For example, a
lisnit can be established o the pumber of times that cach se1
of content data can be displayed, ov on the tolal nwmber of
limes that amy set of comtent data is dinplayed.

H, in step 107, ihere are oo additiomn] sets of conteat data
1o be displayed, thea the pri weer imleraction begins
again (block 10%). The method MW then begins cxecnting
the siep HEY again, checking for the oecurrence of aa idle
period

H, in step 107, there are additiona] sets of content data 1
beﬁwlayed,lhenihemhndl.mwthcml'aﬂ
displays a set of conteri data in secordance with the previ-
wamamymmmmmm
are in the continnows
display of sets of content data, watil either the wser termi-
pates the altention msnager (sicp J0E) or there are RO more
seis of contest data 10 be displayed (sicp HOT).

In ancther cmbodiment of the isvention, a step could be
added 1o the method 308, cither in place of or in xddition o
the step 107, or as part of the step 306, that canses operation
of the atiention mauagey o isrminste afier the attention
manager has been openating for a specified period of time.

Further, in amother cwbodiment of the invention, an
approprisic step or steps could be added to the method 309
so that, at a specified time, such ss afler cach ileration
thwough the diaplay schedule, the mothod M returas to the

As described sbove, when the method IO cads, the
primary user isteraction (block 1) begins again.
Preferably, the prinary nser interaction begins again with
the status existent at the time that the method 10 began.
Mthprmymrmmmholnldmahzym
while the method 380 is operating. This can be aceom-
plished by i the method 18 (or any other
embodiment of the attention manager) with a content display
sysiem that is implernented on a eomputer that aperates with
an operating sysiem that allows “pki-tasking™ (here nsed
munmmmewdmpmmmwhﬂemm
more other programss operats, or the execution of ome
program simultansously with the ¢xecution of co¢ or more
other programs). The Windows and Macintosh operating
sysiems {memtioned above), among others, are operating
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B
ager is implemenied using a screen saver AL that is part of
the opersting sysiem, sich multitasking cecurs automati-
cally a8 a chancterimtic of the scroen saver APS, i.c., whes
operssion of the atiention onde, the vser is retorned
Eﬂmﬁmmdm;h::;mm@mnmﬁm
atication masager started opersting. In srlitasking
oporsting systcms that do Bo1 inchede a sereen saver APY,
this feature of the iovention can be impbemented by wac of
nml_ypmmddwhem,ahownby
suapanding and resissting the primary waer imcraction at the
beginning and caxl of operation of the steation manager.
The method 108 (FIG. 1) described above is an emboddi-
menl of the iovention in which the akenlion manager
anotber : )'-th:u'a d(mmmm“
person) in ¥ device during
inactive periods whea a user is pot in an intensive
interaction with the computer (as indicsted by the siep 103
which checks for the ooowrence of s “idle period” before
beginning operation of the aention . As indicated
above, in other embodiments of the wention, the attention
masager proscuts infomsation to the persoa duzing active
periods, bul in an weobtrusive manecr. Im such
cmbodiments, video conkat data coukd be presented, for
cxample, as “wallpaper” on the display screen of a video
display monitor. Audio comen data scording to these
embodimcnts could be presemted in the same way as for the
embodiments of the method M deseribed above. For
implementation of such cnbodiments of the inveation, the
siep M8 of the method 190 could be modified to be a
delesmination as lo wheiker the aticalion asansger has been
aakmd(tm&hwﬂam&octuﬁuﬁonw
the user). Aornatively, step 108 could be climinmed alio-
gether and the sttemtion manager could by implemented to
operatc at any time that the computer is operating and seis
of coment data are available for displey (siep $8). For these
embodimenis, it is, a3 sbove, peceasary that the comtens
displey system be implemerded on & eomputer operated by
T lescribed

the prinsary user interaetion is ongoing (ncie thai ibe rela-
tionshipa between the Block 380 and the method 308 shown
in FIG. 1 are not peesent in these cmbodiments of the
. on).

10

0

4

Though not confleed 10 such uss, the aitotion manager -

acoonding 10 the invention ie envisioned 33 baving particalar
use 38 3 system isplemenicd on, and used by, 3 network of
mhuﬂﬂm:ﬁmmﬁ-
ing system is implemented on 2 content peovider computer.
(K is possible 10 heve more than one content providing
sysieot o a conlemt provider competer) Content display
sysicme arc implemented on user compuiess. The comtent
provider computers and uaer conpumem ae inegrated
together into a notwork such that cach user computer can
communicale with one of more of the content provider
computers. The comtemt peovider compwters neat not (and
typically would mot) commumicats with each oiber.
Likowise, the user compwiery need not {snd typically would
nod) communicate with each other. Fusther, cach user com-
puier need not comamaricate with all, of oven more than one,
of the comient provider competers. For example, an attemion
manager sccarding 1o the ivention 2ould be implemented
50 a8 10 make use of a metwork such as the Internct. In
wm;su'&:w:;;rmm s o e

P l in the ision of
wer imberfaces that allow mmt:)khm MM
mamager while visiting network sites of content providing
Sysieroa.

45

60

65

14

FIG. 3 is a block diagram of » systan 208 for implement-
i 3 i wumﬁ&t

nd

, a
nmkipliciy of content display systems, shown as Users 1
through o (coment display systems 30, 2000 snd 38 avc
fllustrated in FIG. 2} Hercinafter, the contemt providing
systems and content display sysicos ane eclemod to gener-
ally wing the mamerals 208 sud 203, respectively. In F3G. 3,
the solid lines indicate that comamnication st occurs in the
sysicm 208 and the dashed Lines indicme that commmunica-
tion may oocur. However, notc that, io snother ¢mbodiment
of the inveation, the application manager I is not presest,
and eommunication between any pavticular contenl disglay
sysiem and particular costent providing systers need pot
neocsaacily

ocgur.

The application maaager 38, content providing systems
208 and content display systems J03 can be implemented
using appropriaicly programmed digital computers.
Generally, the compuiers can be any conventional digitat
computers including an iopwt devios (such as a keyboand,
mowmse of touch screen), an outpwl deviae {sach as a com-
vemtional computer display monitor and/or ome or mowe
audio speakers), 2 procesaing device {(such as a conventicaal
microprocessor), a memory (such ss o hard disk and/or
mndom accesy memory), additions] comventional dovices
Deceseary i0 interconnect and emable commuaication
devices (e.g., a modem) for enabling communication with
other computers of Lhe system. For example, the application
manager 31 and coment providing aysiems 32 caa be
implemented using conventional server competcrs, while
the content display systems 38 can be implemented vsing
conventional clicat computers. The application manager
JM, coolent providing system JEJ amd comtemt display
systeyns 383 could aleo themsecives each be implemented by
a client-server network of compuwiers. Communicstion
between the computers <an be accomplished using amy
approprialc commurication ransavission lines, such as ooa-
ventional telephone lines, or high speed dala tranamission
systerns such a3 T1, T3 or ISDN. The commusication can be
managed neing any approgrisic cosventionsl networkding
methods (¢g., computer programs and
apparatus, 35 known by those skilled m e an. s particuler,
as described further below, the compuises are programmed
to emable the content diaplay sysicms 3 10 comuunicae
with the conient providing sysiems M sad spplication
manager M cven without direct action by the wer. ka
addition to being programmed 10 enable metworking, each of
the is also spproprisely programmed, aa
described above and below, to perfora the fanctions of the
comtent display sysierns 300, 35 appropriste.

FIGS. JA, 38 and IC xre schematic disgrams illusirating
the fuactional components of the applicstion manager 306,
a content providing sysiem 383 and a comtent display system
23, respectively, according 10 an embodiment of the: ivven-
tion. Each of the Ffunctional componenis are represcnied by
a set of instructions and/or data. (In particular, cach of the
sets of imstructions may include, if appeopriate, data related
10 accomplishment of the functions associsted with the s¢4 of
instrections; similacly, a set of coniest data may include, if
appropriate, instractions that ¢nable generation of an image
from the set of content dsa.) Each of these sets of instrec-
tions and/or data can be embodied in sn sppropriaie com-
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¥
puler or set of computer inetructions (the latter
3 inchading computer inatructions and data), or s
Wmmddﬂaeoﬂmdhmhyamormuf
instructions {¢.§., compuber program) that musi interact with
the se1 of data in onder to implement the atiention manager.

The application manager 2 stores a variety of instrue-
tioms for wse in implementiog the slection mamsger. As
shown in FIG. 3A, genenslly, the application manager 284
mmmnmmmwﬂ,
and content drla acquisition instructions 330 te can be
disseminated to the context dnplay systems 303 and conient
providing systems 203 as necessmry or appropeiste. The
application r 208 can also siorc awdit instructions
340 that can be used to enable momitoring of usage of the
aRention manager.

The application instmctions 39 include operating
insiractions Mt for begioniag, managing and terminating
operalion of the allention manager on a comient display
system 28, and content display sysier scheduling instruc-
tions 343 for scheduling the display of content data om
cnmutdilplayaysmﬂ.'lhm&odl-(m 1)
deserfbed above is one cmbodiment of such ioes
insiroctions J38. The spplication insirections also
inciude insiallation instractions 313 that emable the other
instructions used by the sHemtion manager 10 be imple-
mented using the hardware that is part of and associated with
a panticular content display system 3. The imstalstion
instractions MJ¥ can be implomented as kmown by thos
skilled inx the art. For example, the insiallation imsteuctions
312 can be a “plug«in” or “helper” application program
(such 25 5 helper application thal cam be used with the
Navigaior and Mosaic sofiware programs made by Nelscape
Comanemications Corp. of Mountsin View, Calif) that is
used 1o process instractions o data of a particular type—in
this case, instructions t0 implement the siteation manager,
and content data for use with the stteniion manager, thai can
be installed on the hardware of a partioular content display
sysiem 5. There can be a muitiplicity of such helper
applications, each capable of operating ou particular haed-
ware that could be wsed i0 imploment a content display
sysiem M. The helper application enables the soflware
program (i.¢., Navigator or Mosale) being used to access the
sites of eontent providers to process refesenees (c.4., Uni
versal Resouree Locators, or “URLs") 1o the panicular type
of instruetions and/or data, 30 that seis of comtent data
(including apdated sets of content duin) and the application
instructicas 318, control insirections 238 and content data
aoquisition instroctions 338 {iacluding updeted versions of
those isstrwelions) can he aoquired.

The control instractions 338 inchede display instructions
34 and content dats whedeling insrwctions 332, a5
described in more detail bulow, that ace typically enbanced
by conlent providers in a pasticular manuer that is appro-
priate for the content data that the comtent providers provide.
The application manager IM can (and typically does) store
and disseminate multiple distinct se1s of control instmmctions
3. Generally, the display instructions 33 of a partioulsr
set of control instructions X0 enabls display of content data
on & particular type of displey device (e.g., s particular type
of compuler video display or a pariculsr type of awdio
speaker) or display of a perticular type of comient data.
Display instructions 334 that esn be used with a partioular
display device are typically already developed by third
paties (e.g., the maker of the display deviee) and aze readily
available. Tuiloring of the dinplyy instructions 331 to display
paticular types of content data (such as instrections for
displaying content dats that is in the GIF format or the
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format of AntoDesk Animator FLC files) can be dowe by
cither the application manager M or a conbent provider.
The content data acheduling imstractions X33 provide wm-
poral comsiraints on the display of particular sets of content
data. As stored by the apphication massger JMI, the gontent
cach set of comtrol instructions AP and provide a gencric set
of scheduling insiructions that can be tailored by a eontent
provider.

The comtent data acquisition instructions BB inchede
acquinition insrections 331 for enabding the initial acquisi-
tion of a set of coment data and instrections For implement-
ing the attention manager, and coutent duia vpdsie inetnic-
tions 238 for enabling update of previously obtsined sets of
content data and atiention manager inswctions. The acoui-
sition insiructions 331 and content data update instrustions
333 are gencric scts of instrwetions that cas be tailored by a
conient provider. The comenl data acquisition instructions
2139 can abwo include user intorface instabistion instractions
339 that enable content providers to install a user interface
in the information enviromment (6.8, Web page) of i
conteat provider so that users cag request sets of content data
from the conlent provider. Such user interface installation
instractions are conventional and seadily available for use
with the attention manager of the inveation.

As shown in FIG. 38, the contont providing sysiems 28
store one or more 3ets of content data 3 that cam be
disseminated to content display sysicras 208 s reguesied.
The conteat providing systems M1 can adwo sikae ibe
coment data acquisition instractions 338 deacribed sbove,

As jodicated above, each sot of comtent data 380 defines
a relzied group of data that is used to gencrale a particular

isplay and inchules one or mors clips that cach represent 2

poriion of the sot of content dats thal is used 1o
generate a particular image. The content data 390 represcats
senasory data and can be, for video or audio deta.
A particalar sct of content data can be forowlaied in
different versions that me ewch compatible with comlem
display sysiems 3 having particular characteristics. In
particular, the characteristics of the display device of a
comtent displzy system 383 can affect the Formmlation of a
act of content dmta 3K For example, for computer video
display mionitors, the fornmbation of 2 version of a set of
content data 28 can depend oa the size of the diapiay screen
{e.g., hovizmontal kength by vertical keagih), the display reso-
Tution: {¢.g., the mumber of horizontal pixels by the namber
of vertical pixels), the color depth (swmber, ¢.g., 296, of
possible colors) and the charsateriatics of the display deivers
for the display device. The Foravulation of a version of 2 a1
of content data 390 could also depend upon the opersting
sysiem being used by the computer on which the content
display system 0 is implemented or othor characteristics
of the compuiter, such as the speed with which the dinplay
device can be operated (insofar as that spoed is affecicd by
the characteristics of the computer sach as processor speesd).
Generally, a set of content data 398 can be formatied as
known by those skilled in the at in view of the shove
copsiderations.

As indicated above, the contro] iasiractions 338 (as well
as the comtent data acquisition instructions X8 are typically
cohanced by conteat providers ss approprisie for particular
contertt data. The manner in which these instructions can be
taifored by content providers is desirably wquised 1o con-
form 1o a specified format. Below, a description = given of
package files that can be used for tailoriag the comtrol
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20, 35 well identifying the location of content data, These
mmmhmmum“mummr
eﬁdmﬂweﬁux)m«umwm
lukmng mmﬁﬁaﬁﬂm‘m l::
© to
spevified format.
The Gontent provider cam tailor the gontwat data schedul-
ing structions 233 to indicate the duration of time that a

pwhnlwutofmdﬂamhedmhywd(“dwum
mm’) Generslly, thednnhoamﬂmcmumhe

days during a weck, afier
orhefmupw:ﬁsddﬂe)mmhﬂve(eg.,nmbeﬂmennﬁer
a specified duration of time aince the atiention manager
began first or not firt among the sets of content
daaiﬂlobedilphycd,nmdbnparﬁmhrkindmmof
content duta 308). The content provider can also tailor the
conieal data acheduling fustructions 332 to specily a maxi-
mun suember of times ihat the set of comtent data 398 can be
displayed sfier the aticition manager begine operating or a
maximmm womber of times that the set of coment data 309
can be dinplayed over any number of operations of the
allention manager (“saturation instructions™).

The comtest provider can also lailor the display instruc-
tiones 334 10 display a pasticular set o8 sets of content data.
‘The display instruetions 331 can be 1ailored, for example,
acvopding 10 the type of types of the contest data. The type
of comient data indicaies the mammer in which an image or
images ame gonerated from the content data (L.e., how the bit
patierns in & particular elip are trausformed into an image):
The type of conieat dala is typically established as a con-
sequenee of the manoer {e.g., with a pasticular software
applieation program such as 1be Pholoshop or Premicre

programe produeed by Adobe Systems of Mowntain View,
&M)-m.mmnmmmmnnm
instructions 3, discussed above, emable content data of
different types 1o be obtained by the attention mamager.
Genorally, the possible types of content data can be confined
1o an emumersted set of standard data types, nach as ihe
Mime data types nsed with the World Wide Web, As will be
movs readily understood from the description bejow, ibe
type of comtent duts can be specified, for example, in a feld
of the olip pant of a package file.

The ability to tailor sets of content data 398 and aseociatesd
control instractions 338 for paricwlar coment display sys-
tems 30, before the sets of contert data 338 and control
instructions X3 are provided 1o those comtent display sys-
tems 300, is advantageous becanse it allows e tadloring to
be dowe once, by the content providing system 308 or the
application manager 206, rather than wiultiple times, onoe by
each comient display system 383 that uses the sel of content

The contenl data acquisition imstructions 3M-—in
particulay, the conteat data updase instractions 333-—ars slso
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30

ll*
tailored by comtent as appropriate for particwlsr
sets of coment deta Ilpamaln,memmw
can failor the contemt data seguisition instructions 3 o
idicate wherg and whea to obtain an updated set of content
data 308 For example, the indication of where to oblain 22

ledmwm”mhampww
network addecss of 2 eonlem

pmﬂlgsyﬂmgmwwkaddnaaumhw
fied byy, for exemple, a URL used to identify, for example, an
HTML fik, an applet (a shon application program written in
lwzmmmwhmmwxawhm
on CO1 or other suitahle mechanism, or any other resoures
(ie., computer program or sel of data). The indication of
Mmﬁmnmupfhwdma&mmdnaﬂemh
accomplished by specifying a Nme or times, ¢ither absolute
tizmse or timea (J.¢., particulsr dates and times dusing the day)
or relative linw or limes {e.g., onc mopth after the last
acgaisition/update of the set of content dala 308 For
example, the updste schedule conld be esiablished 1o chtain
updates every hour, every day or every week. Or, the update
scheduie coukd be cmablished 1o obiain updates upon the
occurrengs of a pasticular event, sach as a specifisd per-
cenlage increase or decrease in 2 stock market index. In
gemeral, the particelar apdate schedule uscd will depend
upon the character of the contest data with which the apdate
schedule is associated, e.g., conlent datn representiag siock
prices would probably be updated more froquently than
comient data roprescuting an mivoniscment.

As*anmmﬂ.themuduphymm’
stoye the instructions X318, cosmtrol instructions
mmmauwmmw
above. The instructions 330 use the comtsol
instructions to display seis of content dala 398 that mre
mmmammdwm)hymmdm
aoquisition instructions 338, The application instruetions
mmmw!ﬂmhwsdwmnd

with reapect to paticular embodimeats, in more detail
above, while an embodizatat of the content dala acqeisition
instructions 18 is described below.

FHG. 4 i 2 flow chant of a scthod 48D according to the
invention for acquiring and updating sets of content dula,
i.e., the method 400 js an embodiment, at least in part, of the
acquisition inswwations 391 and content data updais instrec-
ticns 302 of dee coment dala acemisition instructicns 338
discussed above with respect to FEGS. JA through 3C. In the
meihod 4B, the sicps shown by blocks 463 47 can
be implemenied in the soquisition instuctions 331 and the
siepe shows by blocks 458 throughs 418 can be implemanted
in the conicnt duta wpdate instructions 332, Gonerafly, 1he
sieps of the method 488 can be implmented on an appro-
pristely programumed digilal compwier that is programmed to
perform ithe functions of the method 400 as described
below. Below, the method 489 is described a3 implemoated
on such a digital compuier, though the method & is not
limited W such an implewctintion. The method 48 seces.
sitates communication betwaen a content display sysiem 208
and ope or more conlent providing systems 383, As will be
understood by those skilled i the st of digital corppwier
the method 408 is implemcoted using a programmed digital

computes, particular sieps of the method 408 could be
mmmdmuhcramhphqumma
conient providing systew: 208,

1n tiss step shown in the block 4 (referred 10 hercinafier
as sigp 401}, a2 set of content data is selocted or display by
the atlesttion manager. bnitiaBly, in step 88, particular sois of
comteni data are obtained as & result of direct request by the
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uaer. ARy pgropriate usos inteeface can be used for enabling
a user to directly request a particular st of content data. For
wmmmmwmubmmm
graphical butions for ensbiing users that visit the Web page
mmmmﬁwm&hﬁmﬁa
wmmaﬁme-mMnmwmm

sysicm M3 that 1the requesting
ccmentdwhy Iluqumdlhemofw
data correaponding i the selacied bution to be transferred 10
the comtent displey system 3. The uaer interface insiruc-
tions 33 discussed above, that can be provided 3o each
comtent providing systcen 288, can be wsed 1o creatc the user
interface.

Selection of a 3t of content data in step 4] cruses a st
of acauisition isstractions 33 0 be transferred 1o the
content dvplay system 33 The acquisition instructions 334
include information idcotifying the site from which the sct
of conent data can be obtsined, a5 well as the sile or sites
from which instrections (¢.£., application instractions 358,
tions 338 and andit insructions 348) for implementing the
atiention masager can be obtaincd. These siles can be the
same or different siles. The sites can be identificd by, for
examyle, URdLz, as described above. The actjuisition
ing an appropriate user imterfaoc (c.g., 3 deskiop icon) in the
content display sysiem 200 that exables 2 user 10 Cailse the
installation instrustions 313 10 be cxecuted, therely install-
ing the attention manager in the content display system 209.

In the sicp shown in the block #83 (referred 1o bereinafier
a3 siep HME), a determination B made as 1o whether the
requesting content display sysiern 208 has the application
instructions 348 (FIGS. 3A through 3C) tkat cpable opera-
ton of the asiemion manager and ing of sets of
content data 300, I the coaient display system 363 does not
have the application instructions 334, then, in the sicp shown
in the block 488 (referred to hercinafier as sicp 408), the
content displxy sysicrn 28 vacs the appropriate sitc identi-
ficetion provided by the comtemt providing sysirn 243 o
obiain a version of the apglication imstructions 310 (typicalty
the mosi current versioa of the application instructions 358
that is compstibie with the set of content data 39 requested
by the user). The appliestion instructions 318 ¢an be pro-
vided by the cogtent providing system 2 frons which the
set of content dats 388 is being obtained. ARersatively, the
applicalion insructions 388 can be provided directly to the
coment display sysiem J08 by the application imanager 309
(or from some site other than a comtem provider or the
application manager D00} by causing an appropriate instrue.
tion 10 b isned 1o the application manager I (ox other
site) by cither the coniemt providing sysiem 08 or the
conlent display sysicm I3,

If the contend display sysiom 309 does bave the applica-
tion inmMractions 358 (sep $3), then, in the siop shown in
the block 489 (referred to hereinafier as step 483), a doter-
minsion is made as 10 whick version or versions of the
application iustructions 39 the content display system 20
has. As indicated elsewhere, 2 pantienlar s¢t of comlent data
328 can (snd typically will) be updated from time o time,
thereby cresting different versions of 1he s¢t of coment data
398, Likewise, the application imstructions 316 can alwo be
updated, therclry creating difforemt versions of the applica.
tion instructions 348 In geseral, a se1 of content daia 399
can be updated without regasd to whether the set of content
data is with all versions of the application
instructions 388 (though the set of comtent data 398 must be
compatible with sl leas: one version of the application
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jostructions 338 may be compatible caly
whmufmmmuiﬂofmmw
a particular content system B, even though the
content display sysicm 205 has the application inmrections
328, may ool huve a version of the application nstractions
330 that is compatible wish the type and/or version of the set
of contenl daia 30 being requested.

I is secessary, thercfore, to determine whether the content

wﬂhamd&ammmm
H%Q with the type and version of the
utofumntdm belagmqmdau_&a.lfmy,

provided 1o the coniemt display systems M0, In the step
shown in the block 484 (referned 10 hereinafier as siep #M),
this determination is made. H the content display sysiem 308
does not bave 3 compatible version of the application
instructions 354, 1ben, in sicp 808, ihe contemt

system 308 (or, for cxample, the application manager 204
provides 1o the content ay system 388 a version of the
application instructions (Wﬂ'?thmm
munmm the requesied set of coment

]

Alteratively, in step 404, a detecmaination could be made
a5 10 whether the version of the instructions MG
hat the content display system 33 bas is the most curcent
version of a set of compatible apphication instructions 388,
K the version is not the current version, then the content
pmﬂmzqwnmpumdulhmm #
400, cven if the version that the content display sysiem
abeady had is compatible with the newly acquired set of
contepd daa 390,

Preferably, updated sets of application instructions 358
are made downwsrdly compatible with previows sets of
application saructions 336, 30 thut the updated application
instractions 388 can be weed with any praviously obtained
sets of comient dmta that are compatible with a previous st
of application issiructions 398, If dowaward compatibility is
not maintained, the updated set of application instructions
mmmlmmﬁmm
M adi seis of content data can be removed
from the seheadule of etz of comtent data o be displayed (this
can be aceomplished by the use of appropriaie instructions
in the conlent diaplay system scheduling inssructions 313
that check for the compatibility of setx of content data with
mmmammmmm

is opersting. The content data npdsie
<an also inchude instructions that xaceriain
hmumnfthwhmmmmm
for each set of vomtent data 208 that is incompusible with the
cwrent version of the application instructions 388, scek 10
obixin, ¥ the time scheduled for an updme, m wpdated set
of content data ¥ that ia compatible with the cwrent
version of the application instroctions 346

The sieps 42 through 408 arc advaniageous in that Bhey
wﬂ-uwmofapphaummmmu
comient display systemn 388 only when soch instructions ae
needed, tms minimizing the number of seis of applivation
instructions that are made available. The steps 453 theongh
48 also mnimvize the amount of information that must bx:
transmitied Over commmanication lines to the contest dinplay
cation and enfaimnizimg the oost (ie., cost of using the
commmpication liaes) associsted with using the aention
manager of the invention.
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Retumming to FiQ. & ia the shown ia the block 488
{referred 1o hereinafier as sicp the comtent providing
mﬂmmmmdmdﬂa!ﬂw

system 283. (In practice, the set of
<am be before, afier or simwlia.
seously with peovision of the application instructions 338.)
Furthor, a3 described above, a panticular sal of content data
290 can exiat in differcat versions that are each compatible
wilh the content display system 380 10 which the version of
the set of conbent data X0 is being provided. The sicp 406
cant inckdde 3 determination as to the version or versions of
the st of coptent data X0 that can be used by i requesting
cookeat dinplay system 399, so that a properly formmlsted sst
of comtent data 398 s acquired.

A set of gontral insisuctions 330 aad content data acqmi-
siticn imtructions 238 (FIGS. 3A tixough 3C) associated
with the s¢i of coment data 309 car also be provided, as
shown by the step of block 9 (referred to hereinafier as
shep Typically, a check is made (like that for the
applicaiion insiractions 318 and providing similar bensfiis)
10 detenmine whether ibe content display syatem 383 already
huamﬁz(tﬂmmﬂ)mdmm
insiruciions 238 and/or the conlent data instruc-
tions X smsociated with the set of contem data 388 being
abisined.

Each set of content obtained by a content display system
203 can be stored in 2 database (having any suitable
strocture) that is stosed in 2 memory of the computer used to
w&:mduplaym”‘l‘hdaMm

store other information msocisicd with sach set of
wnumdsaﬂ'l\mmfommmchmudmm
Mﬂhhhhmamﬁhnwﬁ:hmh
used to convey such information from the comtent
systenss 308 o the content diaplay systems 200. The pack-
age Sk editor mentioned above can be provided to sach
cotient providing sysiern 203 10 enable the comtent provider
10 casily cresie 2 package file for each set of content duta 399
provided by that content provider.

Each package file includes & reference 10 the sut of conteat
duta 308{e.g., a etwork address) o which that packags file
corresponds. As memtioncd sbove, cach package file can also
include a variety of other information. For exampie, the
package Rle can include 2 specificatioa of the format of the
<ontent date M8 (i.c., an indication of the of contest
displey sysems 205 with which the 3¢t of content data 398
is compatible) sad the type of the comem data (e.g., an
idemtification of a panticular graphical format, as discuseed
sbove). (This information might be specilled explicitly or
mlm‘ﬂrmmmsmﬁmmmmathto

auwmnqh
presantation of the st ofmmdﬂa,m a8 scmen
position, special asimation effects and display duration (the
Tatter is shown by the View-Time attribute in the Example
below). The updaic information (location and schedule) is
abo incleded in the package file. The package file can also
include linking mformation (c.g., metwork address of an
information aouros) waed to implement a fink option dis-
cunsed in move detail below. The content data svheduling
information discessed above can also be jachuded in the
package Bls. The peckage file can also include dats struc-
fures- gt o e used to store auditing information, as

5
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discussed in mome detsil bedow. The package file can alao
inclade reforcoes to one or mors seta of comtrol instructions
33, each sel of comm] instrections 338 caabling display of
the sct of contemt data 308 by a coment display sysicm 200
having a particular sschitecturs, or enabling dispiay of clips
of particalar 1ypes.

The following Example illustrates how a package file for
use with the invention cowld be comstructed. The package
file of this Example does net include all types of information
that could be included i 3 package file; it is to be understood
that other types of information (a8 discwssed above, for
example) could be iscluded in such a package file, cxpoessed
uamﬂ:rmmleﬁnzbwnnlhe}!umph In \his
illustration, the package Ale is comsructed in = objeet-
oricated manner, Generally, eaxch statemen in the package
file conforms (o the following symtax:

keyword{atiribute:value(l) . . . sttribwic:value(n)}

where “keyword” can bs either PACKAGE or CLIF,
“attribute” idenmtifies one of the types of mformation dis-
cussed immedistely above, and “valuc” is an idcatification
of particular content for the type of imforraation. Them <an
be any mumber of “atiribwte:value” pairs in a staicment. In
the Example, cach atiribute:value pair is designaied at right
by a sumeral enclosed in parentheaes to aid in the deserip-
mth-wwﬂduuniompmﬁihepﬂaplk
shown in the Exampla.

EXAMME
" e R
PACKAGE { Object-Id: 1 v}
Object-Type: 1 @)
Source: hitpy/fiwww.interval.com/ freiberg/ [E)]
Metscreen/Bookreviews/reviews st
Name: Book Revicws: Dy 1 @)
Deacription: ®
, Update-Frequency: 720 ©
CLIP { Objest-Ld: 16919316 m
Object-Type: 2 (8)
Source: hitp:/fiwww.interval.com/ freiberg/ 1]
Netscreen/Bookreviews/1 %20Day% 20 Book/
bockreview-1-al gif
Name: Anger (10)
Description: Book Feview (1)
Update-Frequeney: 0 a2
View-Time: 15 an
Followup-UTRS.: Mip//werw.candomhbouse.cony  (14)
) Linked-To-Following: 1 (15)
CLr { Objecy-Id: 16939384 (16)
Object-Type: 2 an
Sowroe: hitp:iiwww.intarval.com/ freiberg/ (18)
bookreview-1-a2.gif
Name: Emotional Isiclligence (19)
Deacription: (200
Updaze-Frequency: 0 (1)
View-Time: 15 (22)
Follownp-URL: Mip:/fwerw.andowhousecony  (23)

Linkad-To-Following: 0 (24)

The fiest pan of line 3 indicaies that the
describes a package file. The remainder of line 1 and Line
are used in debugging and ace mot relovant to the invention.
Line 3 sposiifics & network addeess shat identifies the Jocation
of the package fite. (Note that the type of the package file is
suggesied in line 3 by the fle extension .ass, though this
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can be used 1o implicitly the type of the file
10 the content display sysicon J08.) Lines 4 and $ cach give
a description of the contents of the ﬂkthatmbe
used, for example, in a user imerface to identify the packa
k. Lmeiqnmﬂmﬂniumafmmofupdam
10 the 3¢t of conterrt data 398 and related instractions that arc
described by the packags file. (Jn this Example, the fre-
quensy is spocified in mistes.) The fist part of line ¥
indicates that the following deaceibes u clip in the package
file. The remainder of lime 7 aodd Ene 8 are similar to kines
1and 3. Line 9 specifics 2 metwiork addeess test identifies Lhe
location of the clip. (Similaely 1o Linc 3, the type of the clip
is suggested in line 9 by the e extonsion gif, though, again,
this exicnsion is nol necessary 1o specify the type.) Lines M
11 and 1% are similar to kines &, § and &. (Note (hat, in line
12, the specification of “9" for the update indi-
cates that the clip is never updated.) Line 13 specifics the
duration of display for this olip. (s t%his Example, the
duration is specified in seoonds.) Line BMapicifies a netwark
address of an information sowrce to which 2 link can be
established during dispiay of this clip. (This aspect of the
invention is described in mowe detail below with respect to
the “morc” optiog $98d of FIG. 6.) L 13 specifies the
oumber of additional clips that are pant of this package file.
Lines 16 dwough 34 are similar (o limcs 7 through 18,

When a content display systemn 283 receives a new
package filc from a conkent providing sysiem 203, the
conlent display sysicm M3 frst dotermines whether the
contents of a cormsponding puckage ke (ic., eilber the
same package fiic or an earlier version of the package file)
already exist a5 pat of the detabase. This can be done by
scanning a list of entriss in the daiabase that each indicate
the presence of the coments of a particwlar package file. If

the contents of a cormaponding package file are not present,
then a new eniry is creaied in the list ansl the comtents of the

pew package file are stosed as part of the database (in
accordance with the stragtan of the daiabass). As part of the
process of sioring the comtonts of e package file, the
conlents are Wranaformed inte a form thet s eompatible with
the architecture of the comtent displey sysiem 308 (this is
enabled by the installation loswactions 343 discussed above.

As described above, the detabase of comtent data and
related information is consiruvied from a package file that
<an have a particular foczast, a3 flusirated in the Example
above. However, generally, such a database can be oon-
structed from files having sey formst {e.5., an ASCH file)
that ensbles specification of the information described above
that a package file inchudos.

Returning to FIG. 4 s indicated sbove, when a sel of
coutent daty I is oblsined (siep 88, corvsponding
comtrol instructions 338 and eowien data acqmisition instrug-
tions 33 are also obnzised (step M) if such inmructions
bave ol alrexdy boom asquivcd by the coutent display
sysiera 383, In pasticular, comsent deta updatc instructions
mmbeobmned.wﬁnlmw&cmofemdﬂa
3% andior the associaied gouwol insywctions 339 and
content data acquisition instrsotions 398 can be cbiained in
the future. As osotioned above, the eomtent data update
instructions 333 include 2 deacription of the location of the
conteat providing systom U3 from wisich she updaics can be
obtained as well a schedule of times 81 wisich such updates
should be obtained.

In the step shown in the block 488 {refesred 1o hereinafter
a5 step 480, a determination is mads 38 to whether it is time
ko update the set of content dats 398, The update schednle
discussed above is used for this puwpose. As loug as the

the type. This cxtension

35

0

=]

mmmmmmmmm
322 are executed is nwaed off at a time whes 20 updeie ie
scheduled to be retrieved, then the updaste ¢an occur imme-

diately afier the next time that the compwier is twned on.

This aspect of the contemt dua acxuisition inshructions
303 can be implemested, fior exampls, weing a comsamnics-
tions dasmon that is pat of the content data updaie insiree-
mﬂ.%hmmmmwmmm
acquired by a content display system 3, the daemon is
inserigd into 2 Martup file that is excovted 2t the beginming
of oparation of the operating system of the computer with
which the content display systom 285 is associsted. The
daemon camags a commection 1o be made o cach location
from witich the content daia wpniate Tstructions X33 indicele
that an wpdate is 1o be acquired. For cxsmple, if the
compwier uacs a Wimdows operating systm, the decmeon
initiatcs 3 WinSock TCPAP counection t0 enable comaection
© be made o the locations of the wpdeted sota of contest
daiz 200

Returaing o PIG. 4, onee il is determined thet an update
of the sel of content dats 3 should be oblaingd, then, is the
mpshmntnlhbm'ﬂ(wﬁudmhmﬂu-ﬂ
405, ihe location of the appropriste comtend punﬁn‘
system 08 is ascentained from the svhoduling information,
and that location is acosased.

In the step shown in the block 458 (relerved 10 hescimafter
as step 408, 2 detcrmiination is made 33 Vo whoiber
updated set of content data 30 is availsbie on the content
providiag sysiem 83 I an spdated set of content dets 308
amwmunhwﬂhpm%

wtil the update schedule indicaies that it s again
umhebekhmwdmdmofmémmsu
¢t of comtent data 389 is availebie, Hwen the metiod
returns 10 the step 485, and an wpdated st of comtent
data 39 and, if neccssary, related comtral instvections 3
and coment data acquisition isstractions 398 are provided 10
mmumysynmﬂ(mnmmrﬂz
file is provided o the comteat
MMMWWM”W
the version of the package Ble contents soved in the detabas:
to the contents of the version of the package file being newly
provided, and makes changes 10 the database 38 necessary.
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FIGS. 8, #A, B and 5C togeiher are 2 flow chart of a
method S8 that implemerds an aitention manager aogosding
to another embodiment of the invention. FIG. 3 illusirates
the relationship between FIGS. 3A-8C. Like the navihod 408
(ARG, 1), the method 508 is performed by a content diaplay
sysiem M3 according to the invention which can be
implemenied, for example, using a digital computer that
includes a display device and that is programmed to perform
the functions of the method 8, as desoribed below, Below,
the metbod S is described as implemented on such a
digital comgatter, though the meihod 388 could be imple-
memted on other apparatus. Steps in the method S8 that are
the same a8 sicps in the method 108 are shown by like-
mmbered blocks. Genenally, the mcthod S0 differs from
the method S00 in that the method 888 provides a sumber of
m[npumthﬁemhbthemﬂocﬁeﬁpmng
of contral of the attention manager. Whils 1he method
and the associated description below illusiraie several cou-
ol options thet can be used with an altention manager
amﬁqmﬁnmmnnlobennmmmt
atiention mansger sccording 10 the invention couid inchude
mdammbudmhropmmshownums.im
$B, and ¥C, or deseribed specifically herein,

The akention manager according 1o tis embodiment of
the inveniion can include any suitable user imssface 1o
<nable 1he user 1o specify a control option. FIG. § illestrates
a conspuier dinplay screen S0 including one embodiment of
such a user interface. The screen $80 displays, in addition Lo
an image gewerxied from a set of content data 38, a diatog
box @M 1hat inclodes a list of available control options 03
through #e. The dialog box 68 can remain on the sereea
600 during the cnlire time that the attention manager is
operating. The available control options 68z theough 683
shown in the dialog box $81—as well as sdditions] conteal
options that could be, but are not, included in the distog box
8—are discussed in more detail below.

The maamer of sclecting an option depends Bpoa the
available user mput device(s). For example, a keyboard
could be used o move a curser to a desired option, which is
then selecied using the Enter key. Or, a mouse could be wsed
to move 2 cumor o a desired option, then chicked to seleot
the option. Ov, a touch pen could be used to contazt the
sereen S0 (if the scrove: 60 is a (ouch-seositive sareen) at
an approprizie location to csuse a desired option o be
selceted. Ov, s sudio command could be issucd io 2 voice
mwmwbidcmm&mdwmh

&umﬂo&qmnlhatembcuudwﬁum
manager aeeording o ihe invention enables the user to
directly irminnie operation of the atlention manager. In
FIG. &, this is shown as the “cxit” option 6. T the
method 388, this option is implemented wsing the step 107,
As distussed above, sclection of the “exit” option 683e
causss The primary user interaction 1o begin again (logk
1)

Another control option thal can be used with an atiemtion
manager accopking 10 the inveation cosbles the user to
terminate display of the curcully displaved set of content
data and begin display of the next scheduled sel of content
data. In FIG. &, this is shown a3 the “next” option $I35. In
the method S8, this option is implemented by the step
shown in the block 8.

Yet another control option that can be wsed with an
aliention manager acconding 1o the invention enables the
user 10 terminate display of the currently displayed set of
content dsa and begin display of the set of contesd data

p
displayed immediately to the termtinated set. In FIG. &,
Mnﬁnmalh‘t&”mopmﬂc In the method 399,
this option is implemented by the steps shown i e blocks
M8 and 1.

S1ill another control option thal can be uaed with an
alention manager ing 10 the inwention cnsbles the
uaser to terminaic display of the curreatly displayed set of
content data and remove that set of comtent from the
schedule 50 that the set will not be displayed in the fwwmre.
This option is not shown in FIG. 6. In the method 898, this
aption is implemented by the steps shown in the blocks S8
and $11. In a particular embodiment, this option ¢an be
implemented 30 that the set of contsnt dats is precheded from
being displayed only during the cwrrent operation of the
atention manager. ln another particulasr embodiesent, this
option can be implemented 50 that the set of content deta is
removed froat the content display system 203 entircly, ic.,
the s¢t of content data is po longer available for display. In
this embodiment, the set of content dsta could onty become
available for display again if the user takes affirmstive sops
to re-obtain the set of content data, as described above with
resgect 1o step 48 of the method 408 (FIG. 4).

Another coutrol option that can be used with an altention
manager acconding to the invention emables the user o
peevent future display of the curremily displayed set of
comtest data until that set of conteat data has been updated.
This option By not shown in FIG. & In the method 398, 1his
optios is implemented by the stsps shown in the blocks 304,
843, 821, 232 and B33 (referved 10 hereimaficr as sieps 3,
13, 33, 23 and $23, respectively). ¥ this option is
selected in step S04, then an update flag is sctivated. The:
update flag can be a desigmated Seld associsted with a
pacticular set of content data in the datsbase 1hat containe all
of the available sets of comtemt dala. As shown by step 334,
the method $9% identifics, before display of a wext sct of
comkent data in the schedule, the idemtity of that next set, and
deicrarives (siep J3D) whether the update flag has been
activated for that set of conmteat data. If the update flag has
wot been activated, then, in step 3B, the sel of content data
is diaplayed. However, if the update fiag has been activated,
then, in sicp 23, a determination is made as 1o whether the
set of content data has been updated sinoe the last time that
e sei of content data was displayed. This sicp can be
acomplished by checking an upcdste monitos flag ihat can
be 2 designated field of the database that is associsted with
the set of contem data. If the updaic movitor Bag indicaies
that the set of coment data has been wpdatcd simee ihe Josi
time thal the st of conteat deta was displayed, then the sei
of contenl data is displayed (step M) Otherwise, the
methd S0 retnens ko the stop S31 to ideatify the next set of
contemt data in the schedale.

¥Yet another control option thal can be used with an
amembion manager accowding to the invention cmables ihe
mmlpecﬂlmlufwmvmh!hemﬂy
displayed content data. This option is wot shown in FIG. &.
In the method S this option b implemienicd by the steps
shown in the blocks 988, 314 and $45. nding upon the
level of satisfaction indicated in the step 314, the schedule
can be modified (step $15) 1o show the set of coatent data
more, less or at different times than was provioualy the case.
Thopmnmbemplmenedmnyqpmmm
oms way is described immvedistely below

lhmntduplaqummm
can inchude instractions that evalusie a probability fanction
each time that a set of content dalx ia the schednle i
presented for display, and cither display or not display the
set of contemt data depeadent upon the evalustion of the
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eomsideration of a variety of factom {¢.g., the amount of Lime
hai has passed sinee 2 particular set of contemt data bas been
updaied), but for implemeutation of the iastan! option, the
prebability fenction inclades 2 lerm ap, whore 1 is 2 constant
between 1 and 2, and p is 2 variable that represenis a user’s
prefesvace for a particular 321 of comtent data. lnitially, the
vaue of p is 0, Each time that a user indicates a like or
dislike for 2 set of comtent dota (by, for example, sckecting
30 agprapriate Option in 2 dislog box such as the dialog box
&8]), the variable p is incremented or decremented,
respeetively, by 3 predetermined amownt. The content dis-
play system schwduling instructions 342 evaluate a stochas-
tic probability function (e.g., a Gaussian probability
fonction) using the evaluated probebility a5 an
sgmment. If the result of evaluation of the siochastic prob-
shilisy fanction is “trec”, then the sot of comtent data is
displayed; if “false”, then the set of comtent data is not
displayed. As can be scem, then, initislly (i.¢., when peO), the
user has expressed no liks or diskike of 2 set of content data
adﬁentufomtemdﬂ:sdnphwdmmﬂmdmto
otiwr criteria. of decrementing p (i.e., eXpotys-
uﬁcamﬁwamo{mdm)cmmwm
up to increane of decrease exponcntially, therehy increasing
or decseating the likelihood that the set of conteat data will
be displayed.

Suill amother comtrol option thal cas be used with an
stteation manager acconding 10 the jewention enables the
unet to eatablish 2 link with another information source. In
F¥G, &, this is shown as (e “more” option §3d. (Ia
“willpaper” embodimnents of the isvention, this option can
be implemented 30 that any tHime the user clicks a mouse—or
presses the “Enter” key on a keyboard-—when the cursor is
within the wallpaper, the link is made to the other informa.
tion sousce.) In the method S8, this optioa is implemented
by the steps shown i the blocies 388, 336 and 317. Links cao
be extablished 10 any of a variety of informalion sources and
types of information sourees. Typically, ihe link wili be
mudhe 10 an information a0urce that provides information that
B related 10 the contest daia which was being displayed
when ¥ link was established. Upon salection by 1he user of
this eomtrol option, the information sowsce is accessed and
addisionad information setricved for prescatation 1o the wser.
A link caa be made, for example, b0 any iformation source
that is part of a network which can be accessed by the
computer with which ihe allention mapager is being used
(mnummq:mmmumwa
notwork). For example, the sttention manager can be imple-
menled 30 that links can be cstablishied to locations on the
World Wide Web using the appropriate URLs. Such links
<an be established wsing amy of a variety of Web browser
sefiwase programs, such as the Navigator software program
made by Netacape Comprunications Corp. Links sre coabled
by appeopriniely specifying i location (g a nerwork
aiddeers) of the information sowrce. The locaiion of aa
information souree {or locations of information sources) can
be apecified by aswociating the loestion with the st of
content deta, for example, in a package file as described and
itlmsteaicd above.

As shown in the method 888, the alisniion manager
oontinves 0 operse during the time that the link is estab-
lished and the Liak is established w0 sa information source
from which it is pomible 1o returm % the attention manager
(sce step $17). The prescntation of the new information to
the wser ¢an include an appropriate user interface mecha-
nism that allows the user to request sach a remm 1o (he
sttomsion manager. However, the capacity to return to opera-

10

15

AD

ages reswrncs novmal operation, i.e., the acxt set of content
data 309 is diaplayed.

The dislog hox 608 also inclades sa sdditional optios, the
ml"qtim“f Selection of the “cancel” option Mide

system 300 (o record, as the stiention mamager i waed,
pariiculsr information (swdit information) regasding wse of
the attention manager {or compote such information from
other, wore basic informstion recorded by the attention
manager). The sudit informetion can be stored by e
m%mﬂhmmm
database. The awdit information can inclwde, for example,
the identity of cach sel of content data 308 displayed by the
atkention managet, the awamber of times that a sot of comtent
detz 398 waz displxyed by the attention manager, the fre-
quency (e.g., member of times per woek) that 2 sot of content
daia 308 wis displayed by the aslention manager, ihe imes
at which a set of conteml data I9W was dispiayed by ithe
atention manage¥, 3 wesr-oxpressed salisfaction Jevel for 2
panticutar set of coment data 338, and the lasi se1 of content
dsta 399 displayed 1o 2 wser before the waer either “pas-
sively” (i.¢., by making an inpui to the computer with aa
input device) or “actively” (ie., by sclecting 3 comtro}
oplion) terninaied opecaiion of the atiention manager (of
indergst, since the ey prosumiably was viewing the dinplay
mwndhnﬂiluaﬂmmmd).mwm
tions csa aleo inchide imstrections that compile amd/or
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analyse the audit information in a desired mesnner. The andit
instractions ¥ can also incinde inetructions thal causc
audit information 1 be traamwitted 10 2 remote site (e.g., ibe
application maasger M or 2 conienl providing sysiem 263).
These insiructions can nclude scheduling instructions that
govern when the sudil informntion is so communieated (¢.g.,
afer | vime istcrvals), a3 well as insiructions that
ide: the loeation (e.g., setwrork addeess) of the remote
sitc. The wranafer of sedit information ¢aa be sccomplished,
for example, using s cowventional electronic mail
mechaiv, a3 knows to those skilled in the antl. The andit
instroctions 28 can alee inchude instructions that enable the
content displey system 308 w0 display audit information.
Additionally, the sudit insteuctions 3 cas include instruc-
tions thet emshie the user to dissble the audit function
emnlymtuambhlhcmwwemamhtmﬁmmum

that provide a conirol oplion or opliors (o the wser, in a
mannes sigailer to that Jesevibed shove with respect 1o FIGS.
SA, P8 and 6, that enable Hw user 1o select disablenvent of
the andit fenotion. The sudit instroctions M@ can also
inclode instrsctions that camee the database of andit infor-
mation 1o be erased sl sn apgropriale lise, such as after the
andit information has been communicated 1o a remote site.

Auditing of use of the stikestion manager can be useful 1o
both users of fhe stiestion manager and comest providers for
avaricty of reasons. Such sudising cas be used, for example,
wﬂhmwtowmmevm&&nmmu
mannger s8 & ool for the conient provider's
information, by showing the comtent providers how many
content data Sinpley sysicms 303 arc displaying the costen
pmulu’sm-lm Tie auditing can also give content
providers imsight into the imtercsis of computer users,
enabling the conlenl providers to better Larget the informa-
tion 1hat the conient providers provide. The anditing can also
indicate to 2 user the amount and types of the ion
that the waes bas besn receiving.

Various embodiments of the invention have been
described. The deseriptions are intended to be illesirative,
not limitative. Thes, i will be apparest 1o one skifled in the
art that certein modifications may be made to the inverlion
a3 described without depasting From the scope of the claims
set oul below. For exsmple, thongh # is contemplated that an
sttention manager aceoeding to the invention will typically
be usad low the peripheral atiention of a buman
compuier wier, generally the atteation manager can be wsed
o oocnpy fhe sttestion of any sentient being. For example,
the attemtion manager may be useful in ocoupying the
attention of domesticaied amimale such as dogs or cats, or
providing tinimg (i.c., sndio that can be repeated) for »
“talkig™ bind such as 3 parrod,

We claim:

L. A meihod for engaging the peripheral attention of 2
person ia the vieinily of a display device, comprising the
sieps of:

providing one or more sels of comlent data 10 a comtent

display sysiens associated with the display devies and
located enticely in the same physical location as the
display device;

providing o the conlent diaplay sysiem a set of insirac-

tions for enehling the comtest display sysiem (o selec-
tively display, in an usobtrusive manner that does not
sistract 3 weer of the diaplay devioe or an apparatus
amocizied with the display device from a primary
inleraction with the display devics or apparatus, an
image or images generaied from a set of content data;
and

10

15

cach set the respective comtent provider
scheduting instructions Lsilorsd to ibe st of comient
Gata to control a1 keast ome of the duration, sequencing,
and timing of the diapley of said image or images
generated from the set of content date.

2. A method as in cleim 1, wherein ihe dinplay device

wammmd'qhymmimdwi&t?m
hmaslhed-phydmm;

instructions for auditing the display of sets of content data

by the content display sysiem;

wherein the ont or more ssts of coment datas are sclecied

from a plorality of sets of comtent dats, each set heing
provided by an assoeiated content provider, wherein
cach associated contemt provider is located in a differ-
em physical Jocation tha af Jeast owe other content
provider and cach coment provider provides ils content
data to the cowent display sysiem independenity of
each oiher content provider and withowt the content
daia being aggregaied »t 3 common physical Jocation
remote from the content display sysicem prios to being
provided 1o the conteat displey sysicon, and whercin for
each set the respective comicnl provider may provide
scheduling instructions tailored 10 the aed of content
data to control 21 least ome of the dovation, seguencing,
and timing of the diupley of said image or images
gencraed from the set of eontemt data.

4. A computer readable modinen a5 in claisn 3, wherein the
one OF oY Computer programs enable display of an mnage
or inages o a display devics comprising 2 television.

$. A compuies readable medium encoded with one or
more computer programs for cnabling eagagemont of the
periphcral attention of a pemon in the vieinity of » display
device, comprising:

instructions for acquiring 2 sot of cowlent dsla from a

content providing system;

instructions for detecting an idie period of predetornsimed

Jureation; and

instructions for selectively displaying om the display

device, after detection of the idle perod and in an
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unobtrasive manmed that Joes not distract & user of the
i device or am appecssms amsovisted with the
display device from 2 primary isteraction with the
display device or apparatvs, an jmage or images gen-
erated from the st of comtent data;

wherein the 36t of vonleat dets is selected from a plurality
of sets of conieat dats, vach sel belng provided by an
WMWMMWM
conicat provider i localed in o different physical
locstion than at Jcast ome other comtomt provider and
each coplent provider provides s comemt data 1o a
conient dinplay systems associsied with the ami located
entirely in the 3ame physical location as the display
device imdependenily of easch other content provider
and without the content daia being aggregated at a
common physical location remote from the conlent
display system prior to being peovided to the content
dioplay sysiem, and wiwrein for each set the respective
comlent provider may peovide scheduling instructions
tailored 1o the et of content daia to comteol st least ouc
of the daration, sequencing, and timing of the display
of said image or images gewersted from the set of
comtent data.

§. Acomputer readable medism s ia claim §, whersin the

the sysiem cowtrol device establishes the link with ths
information location in response to selection of the ek
conirol option.

8. A method for ongaging the attoption of 2

5 person in the viciaity of a display device, comprising the

10

15
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steps of:

acquiring a set of content data from a content providiag
systens;

selectively displaying on the display device, in s woob-
twsive manner that does pot distract 2 uses of the
display device or an apparates associated wilh fhe
display device from a primary istenction with the
display device or apparatus, an image or images gen-
erated from the sot of content data;

ensbling selection by a user of owe or more comienl
options during the selective display of the image o
images genersted from the set of contont data; smd

controlling aspects of the operation of the sysiem in
acoordance with a selected control oplion;

whescin the set of contem data is selected from a pharality
of sets of content data, each set being peovided by an
msociated content provider, wherein each associsted
coutent provider is located in a different pleysical

Jocation than at Jeast one other content provider and
cach comicat provider provides s comtent daia % &
content display system associated with the and Joceted
entirely in the same physical location as the displyy
device independenily of each other comtent prowider
and without the content data being aggregeted ot a

One Or mOTe compuler programs snable display of an image 25
or images on a display devioe comprising 2 sclevision

1. A conkent display system for engaging the peripheral
aliention of a person im the vicinity of a display device
hcasdmﬂnumeyhm]beﬂmnuhmmdnphy
sysitrn, comprising: 3

data soguisition apparatus thet snables accmuisition of a set
of coneat das; .

display appacatus that cliects selective display on the
display device, in an voobiresive manner that does not
distract 2 weer of the daplay devige or an apparatus
asocialed with the dispiay deviee from 2 primary
interaction with the displey device or apparatus, of an
image or images genersted from the set of comtent dats;

weer input apparatus teat enables selaction by a wser of one
or morc control options during the selective display of

40

pleysical location remote From the eonmnt
display system prior to being provided to the conteat
display system, and wherein for each sct the respociive
content provider may provide scheduling instteclions
tilored to the set of content data 1o control at least one
of the duration, sequencing, and timing of the dinglvy
of said image or images generated from the set of
contenl data.

11. A wethod as ia claim 1, wherein the dinpisy devies

a selevision.

A method a3 in claim ), wherein 2 link comtsod optica

;‘;‘;‘iﬂg“iﬂww‘“ﬂ"”“m cmables the user fo catablish a link with a information
. location, the step of controlling sspects of the aperstion of
a system control device thet vonteols sspects of the e gymesm furthor comprising the step of esishiishing the
operation of the sysiom in acondsses with 2 selected 45 fink with the inforntation location in response 1o selotion of
comtrol option; the link control option.
wh:fnm;mﬁmmﬂannwm:mny 13. A computer readable micdivm cocoded with one or
sets of content coch aet being provided by an ~ more computer programa for enabling eagagement of the
associsted costem provider, wheseln cach asocittod  peripheral attemtion of a person in the vicinity of & disghey

comtent . provider is located in a different plrysical
location than at least one oler content peovider and
each comient provider provides its comtent data to the
comtert display system independently of each other
content provider and withowt the eontent data being
aggregated at a common pivysical foeation remote from
the contomt displaey system price 10 being provided 1o
the content display syaicm, and wherein for each set the
respective contemt provider may provide scheduling
instractions 1ailored to the 31 of content data 10 control
ahanmd&cmauﬂnduandmof
the display of sail image or images penerated from the
set of conteut data.

L A sysiem as in claim 7, wherein the display device

comprises a television.

®. A system a3 in claim 7, wisorcia:

a link control option ensbles the usee 1o establish a link
with an information location; and

so device, comprising:

55

1)

instractions for acquiting a set of contest dax from 2
content providing sysien;

imstractions for selectively displaying o the dimpley
device, i an unobtrusive manner that does mot dialeaet
2 user of the display device or an spparates sssoeisted
with the display device from » prissary imcraption with
the display device Or apparatus, an image or hnages
generated from the set of content data;

imstrections for cusbling selectioe by a user of one or
more control options during the selective dinplay of e
mage or images geverated from the set of content daia;
ad

instructions for controlling aspects of ibke operation of the
system in acoondance with a selected coatrol opties;
wherein the set of content data is selected from » plarabity
of sets of comteat daia, each set being provided by aa
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amocisied comtest peovider, whetein each sssocisied of the durstion, scqpencing, and liming of the diapley
comtest providor is loested in a different physios] of said image or images gemersted from the mel of
location than at lsasi one other comtenl provider and content dala.

ah comtent provider provides fts coutest 4. A compuice readable medinm s in Jeim 13, wherein
:mumqmmmn:ﬁmu:;sm $ ¥ oBe or more commpuier programs eaable display of
¢ntircly in the sanse plrysical locstion as the displey -;rﬂtmmlhp ¥ Co . . :
g . . A compuicr readable medium as in claim 13, whessin
dwm_mdepndnﬂyo{mho&.ummm 2 link contecl option enables the naer to eatablish a link with
and withowt the comient datx bing sggregeied at & .4 jafommation location, the imstructions for costrolling
emphymdhe&wn-mﬁmmm 10 aspects of the operation of the system forther comprising
display sysiem priar 10 baing provided 1o the contem imstractions for establishing the link with the information
display zysicms, and whwrein for cach sef the reapestive  location in seaponse to selection of the bak comtrol.
conlemt provider may provide scheduling instractions
tailored (0 the 56t of eontent data to couteol at Jeast one # * 3 3
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ALENNING USERS TO ITENS OF CURBENT
INTEREST

CROSS REFERENCE TO MELATED
APPLICATIONS

This speplication clainis priocity to U.S. Provisional Patent
No. G8/1 entitled “Alerting Users To Welb Siws of
Current baierest And Mandling Large Inercascs In User
Treaffic” filed Jan. 28, 2000 which it bercia wosporated for
all parposes.

This application is relaked 10 co-pending U.S. patent
applicasion Ser. No. 09/686,318, now US. Pu. Ko. 6,356,
989 emtitled “Quantifying The Level Of loterest OF An Hem
Of(huﬂlmnﬂ”ﬁhdwmnﬂymm‘hnhn
incorporated herein by reference for ofl purposes; and
co-pending U8, pelent application Ser. No. 08/658,346
entitled “Blopmalizing A Measwre Of The Level Of Comrent
Interest OF An Fiem Accrssible Via A Network” filed con-
currently harewith, which s inoorporaied bersin by refer-
ence for sl purposes.

FELD OF THE INVENTION

The prosent inwention relates generally o cormmumics
ticas and coarputer networks. More specifically, alemng
waers to dysamic conment acceasible via a commatrications or
compwier petwork that is of interest at the time of the alen
is disciosed.

BACROGROUND OF THE INVENRION

The use of the Internet, and in particular the World Widle
Web,uﬂmlmwmmhoumdwmm
gown dramatically in recent years. The emeorgence of
WhMbMeommmmm:
comprension wchnology, and new and less cxpemsive digital
recording amd imaging lechnology, have all comtribwied 10
explosive growth in the volume and divemity of comtent
zvailable via communication sad/or compeier metworks,
such as the World Wide Web,

However, this proliferation of content, such as audio,
image, and video conicnt, presents certain challenges from
the perapective of nsers seeking coatent of cusrent inberest.
First, tie shuar volume of content available makens it dificult
for unerso Bod the content in which they are most interesied
in acoesning #1 sy given time. Apant from having to sont
thhrongh e enormous volume of content available, much of
the content of potentially greatest interesi, 3 loast o many
mhmmmmmma&amm

resowsce wsay be of great intercat while at other times, or
perhaps even most of the time, it is not of great interest or
bot isktoreating at all.

For example, thousands of amd perhaps in exeess of »
bundred thousand web cameras, or “webcams”, are in use.
Webcame s camserss usad to provide i of a tasget of
interest via 2 site on the Workd Wide . Images arc
updated in varying manners and af verying imtervals,

ing on the site. A webcam might be used, for
examph, %0 provide images of a walering hole in Africa.
‘Typically, waees would access a websile associated with the
weboam 10 view activity al the watering hole. However,
there would be masy periods dwring which mothing of
particular inleresd (¢.g., no animals, cic.) would be happen-
ing at the walsring hole. Conversely, there woukd be ceca-
sional periods when activity of great imterest would be
occuiting, sach as the preasace of a rare or endangered
animal 2t the watering hole. Users would have no way of

10

0

55

3
kmowing when such activity would ke occurring, and might
miss the mos! interesting images if they did nct happes 1o
check the webmile at the right time. The same problems arine
with respect 1o files of other eleetronic resources other than
webcam comtent provided via the World Wide Web, includ-
ing other media such as audio.

As a resull, there is 2 need for 2 way to alert users o web
content or other clevtronic resources available via a com-
munications of network that ase of imicrest at 2
particular time_. To meet this latter necd, there is a need o
provide 2 way to become awase that dynemic web comten of
an electronic racurce olber than web conient is of interest
ata given time, and to quantify the degree or level of curment
interest. ln addition, there is & meed 40 commider the inlereais
of a wser when determining which web coolent or other
clectromie resources likely will be of the greatest nterent o
the nser.

There is also a need to emsare that interesied users receive
alerts with respect o web eomtent or other cleetnmie
resonrces that are of imdesest only to a wlatively small
commmanity of users, or that are of imterest on caly relslively
rare or infreguent occasions. There s a risk, olberwiss, that
indications of cusrent intersst regarding such files and other
electronic resources would be musked by more voluminous
or frequent activity with reapset to more widely popular or
pervasive esources ov Lypes of seaources (such as pornog-
raphy siles on the World Wide Web).

SUMMARY OF PME INVENTION

Accordingly, alerting usees of items of curremt Erterest is
disclosed. The level of cusseat imserest of a particular fils or
other clectronic resource is delermined based on inications
received from alerting vsers. Dme Of more USEMS receive an
alert that the dem is of currest interest. Normalization of the
fevel of current interest of a #e or other resource, such 23 o
adyust for items of cwerent isterest to 2 small community or
for items of cwrcent intceest ouly infrequently, also i
described.

b shoukl be apprecisied that ihe paeaeat invention cam be
implemenied in maneross ways, iachading ws 2 process, an
apparsius, & sysicm, 3 devies, a method, or & compuler
rescdable madium such a3 3 computer readable siorsge
medivm or 2 computer nstwork wherein program instree.
lions afe sept over oplical or electronic conmMULCAtion
tinks. Several inventive embodiments of the present iInven-
tion are deseribed below.

Disseminating 0 a participast an indication that as ilem
accessidle by the participast vis 3 oetwork is of cerrent
isterest is disclosed. In ome embodiment, an Edication that
the item is of cwmrent interest is received im veal time. The
indication is progessed. The pasticipasl is informed that the
jtem is of corrent interest.

In ope embodiment, & compuier is configured 1o reeeive
in real time an inclicstion et s itm is of currenl intereat;
i of curreml interest. A dutebase, sssocisvied with the
computer, is configured 10 stom data relating to the ilem.

In one embodiment, 2 eossputer program product for
disseminating 10 a participant an indication that am iem
acocssible by the participant via a metwork is of cwrent
interesl comprises computer instructions for receiving io real
time an indication tha the iem is of cwrent intevest;
the item is of current inteces).

These and other features amd advantages of the present
iavention will be presented in more detsil in the following
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detuiled description and the figwres, which
illesicste by way of example the principles of the invention.

BRIEF DESCMIFTION OF THE DRAWINGS

mpaeaenlmmwﬂlhemadﬂynndambylhe
following detailed description in conjenction with the
agpompanying drawings, wherein like reference pumerals
desiguste like structural elements, and in which:

FIG. 1 is & schematic diagram illustrating a sysiem used
in one embodiment 10 alert users to dymamic content of
interest at the time of the alert (2lso reforred to herein as an
“#om of current interest”).

FiG. JA is a series of 1hroe screca shots showing three
difforent siates of an alert submission display 398 used in
one embodiment.

FG. 38 is an ilusiration of the data siructere used in one
embodiment for alerts submined by an alerting user.

FIG. § is a flow chast illustrating 2 process wsed in one
smbodiment 10 alert users of iterms of caerent imtercsi.

FiG. 4 is 2 fow chant illustrating a process wsed in one
embodiment 10 receive s alert, as ia step K1 of FIG. 3.

FEG. # is an illustration of the data sivecture used in one
embodimeat for the alent object,

HG. § is a flowehart iHusirating a process wsed in one
embodiment 1o process an alert, as in siep 34 of FIG. 3.

FIG. 7 is o illustration of six datsbase tables 700 waed in
one crsbodimeni to store data comeerming alerts received
with respect to items of curpent inderest associated with
URLs.

FiG. A is 2 flowchart illusirating a progess used in one
embodiment to updste the intensity sum for a URL, as in
siep 806 of FIG. 6.

FiG. 88 is a flowchan illustrating a proeess wsed in one
embodiment 10 update the intensity rank for 3 URL to reflect
the intenaity of the cwrrent alon.

FIG. 8C is a flowchan illastrating 2 provess wied in one
embodiment to update the interest caegory weight for a
tﬂ.wﬂmm&cmmmwmu

m 9 is a flowchar iliustrating a process used in onc
embodiment io purge records for URLs that arc detcrmined
to be no jonger of current interest by calewlating a time
decayed intensity rank al intervals, even if no new alert has
been received, and purping from the database the records for
a UBL if the time decayed inlewsity rank i below a
preseribed threshold.

FIG. W is a flowchan ilistrating » prooess used in ove
embodiment to disseminaie an alest W0 a participant, a3 in
siep 208 of FIG. 3.

PG, 11 shows an cxemplary participant display 1508
ward is one embodiment to disseminsie alert information to
& pasticipaat,

HG. 13 is a flowshan illastrating a process used in one
embadiment to build a list of hot URLs respossive 10 a
reqeest, a8 i siep I of FIG. ¥

DETAILED DESCMPTION

A dewiled deseription of a preforred cmbodiment of the
imvention is provided below. While the invention is
deacribed in conjunction with tha preferred embodiment, it
should be understood that the invention is rot Llimited to any
one embodiment. On the oontrary, the scope of the invention
is limited only by the appended clabms amd the imvention
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< sumsrous abicrnatives, modifications and

For the purposs of example, oumcrous speoific
Muhmmﬁnﬁnhfoﬂomdnmpnmnmhw
provide » thosough understanding of the presest investion.
The present fwvention may be practiced according to the
clxiras without some or alf of these specific details. For te
parposc of dwity, wehnical mawrial that is known ia the
technieal felis relsted 10 the invemtion has not been
deseribed in detail 80 that the present imvenlion is mot
unsecessarily obscured.

FA 1 is 2 schematic diagram illusirating a sysiem used
in ose cmbodiment t0 alerl users W dyoamic oootent of
istiereat ot the time of the alert (also referred o howein 82 xn
“itern of curromt intevest”). The system M8 includes ot Jeast
oue alesting vew IF who acoesses dypamic contest amo-
cisied with 2 uniform resource Jocator (URL), dutermines
the comtemt is of current intescsat, and sends an alert imdicas-
ing that the URL is of current interest, 33 descrided more
fully wlow. The system 1 also inclades at Jeast om
participsnt ¥k In cee embodimeni, participant J pro-
vides an indication of the participant’s interests and zeceives
a lim of URLs providing the location of dynamic content,
such as web content on the World Wide Web, that may bs of
interest 1o the participant al the time of the alert, as described
more fully below. Both the alenting user M3 and the
participamt 508 arc convected 1o a web scrver B via the
Inteemet. Web scrver Bl s a computer systers configused to
pressm web pages and other web browser readable Bls, and
to receive deis from users, via the Worki Wikle Wl Wk
server ¥ is comnected 10 30 application scrver 306 and is
Mwwdﬁdaumudmmduaml-w

server 106, Application serwer 3 is
m@md to perform ihe application logic functions
described more fully below. In one embodimen, e fanc-
tions performed by the application sorver, as deactibed more
fally below, sse divided among [Wo Or mOre compsters 30 38
to optinizse the distsibution of work load among e o
puiers and to minimvise the time the system Lakes to respond
to inpuis and querica from wers.

Wien am alest hae been received and is being processed,
as dosgribed more fully below, the application server ¥
compriscs 2a alent sofiware object Wl uscd to sore data
relating 0 snd perform certain with redgeet 10 28
alert, sa deseribed mose fully below. aken software
M”m“wﬂ-ﬂmna&nmh“m
8, along with dats seirieved from database 1 10 amociated
with the application server 398, 10 proceas the alest. Certain
of the data that remlis from ihe ing performed by
alest softwate cbjeet 18 in then stored in databasc 18 In
ome ewhodiment, datsbass (18 is stored in in
application server 6. I one embodiment, databass 188 is
stomd in 2 seperale straciure, such as a datahase server,
comnected, either directly or theough a commmicsiion link,

I one cmbodiment, when a request from a participast for
a list of UM s for itexms of cusrent interesl is roceived, the

server 906 compriscs a bot list software olsjoct

] wed 10 storc cxrisin dsta concerning and pesform
certain operstions with respect to the request from the
participant 2nd twe response thereto. kn one embodiment, the
bot List alject 133 comprises an interest category ammay B
In coe embodimcal, the inkcrest calegory umay M b
comprised of one or more iaterest category objects, sach of
which stores data relating 10 one interest category identified
in the participasi’s request as being of imlerest o the
participast. Ia one embodiment, the hot list object 112
comprines a hot tokeen arcay 116, The hot token array M4 is
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comprised of & hot soliea object for each URL of currem
interesi in the databame for the culegory or calogories indi-
caled im the participani’s requesl.

As indicated in FIG. 1, an alert senl by an
m:mMﬂhth&Ldlhm
conteni considered by the alerting user to be of current
interes). In ome embodimend an alert may also include an
interest melociinn, meaning & calegory or subject area to
which e alerting wser belicves the web conient relates,
and/or a ¢aption in which Wi alerting user may provide text
indicating what the slenting user believes 0 be of current
interest in the web content.

FIG. A is a serins of three screem shols showing theee
diffcrent stabes of an alert subsvission display 200 used in
one ebodiment. One view is comprised of blaok alert
submission displey J08. Plaak alert submission display 208
inchades 2 submission buton 34 waed (o submit an alert
with reapect to the URL of the web content curmently being
accesssd by the alerting user. Biank alert submission display
ﬁmm;nmemmmﬂh
onc embodimcnt, s fusinted in FIG. A, the interost
categoey sslection arex 308 is configured as a pull down
menn activaied by selecting the dowmward arrow on the
right side of isterest category selection area 08, Blank alert
submiseion displsy I8¢ also includes a caption arca 308 in
which aa Whor Ay enter teXt associated with the
alert, sach 35 e mdicating why the alerting user believes
the URL to be of curvent interesi. As shown in inlerest
catcgory selection diaplay 243, when the downwaed srow
bution cm the right side of interest category selection area
206 is aciected, 2 pull down mesu 314 is preseated, and an
alerting waee may aslect one of the interest categories Listed
in the pull down menu 214 in the manner well knows in the
an. As shows in the completed alent submission display 222
of FIG. 2A, ta inkeest category selected by the alerting user
is shown in the inlepest cale; seloction arca 206, [n the
cxample shown in FIG. the category sclecied is
“NATURE”. }a addition, the caption entered by the alerting
user, the comonent “Aaino!” in the example shown in FIG,
2A, spposes in the caption arca 308 of the alert submission
display. As soted sbove, the alerting party posts the alent to
the applivstion server via the Imernet and the web strver by
scleeting the subwoinsion bution J.

FIG. 20 is aa illesration of the data structure used in one
cmbodiment for aless submitted by sa alerting user. The
alert incindes wn ALERTER D field 2348 in which duta
identifving the user is provided. The alert also
includes 2 UL field in which the URL of the web
conienl or other eleclronic resource being accessed by the
alerting user whea the alerl was seat is stored. The alert abso
includes an INTEREST SELECTION field 344 in which the
interest eategany sclected by the aleriing wser, if any, is
provided. Finally, the alest includes s CAFRION fick! 246 in
whk?lhcﬁmmwthahnhgm,ifm,is
provided.

FG. 3 i & Sow chast illusirating a process wsed in one
embodiment 40 alert weers of ilems of current imterest. The
process begiss in step ML in which an alert indicating that
mnmndMﬂMImmmn,msupﬂ,
the alort is pwocessed. Finally, in siep 306, e alent is
disscninated to one or mom participanis, as described more
fully bebow,

PIG. 4 is a Sow chaet illustraling a process used in one
embndimﬂltenuiuaahﬂ,umshpﬂofm 3. The

process bogins with sicp 48 in which 2 tramsmission
mx&guﬂaumﬁeﬂﬁmmﬂmmh
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noted above, in oné cmbodisseat sn slest inchudss a least the
URL of the web content being seaessed by the alesting neer
at the time the alert was seat. In ome emboddiment, as
described above, the alert slso includes data indicating the
identity of the aleriing aaes. Ia addition, as noted shove, the
alert ey inciude, at the optiom of the alerting uscr, su
interest selection and/or a caption for the alort. The process
shown in FIG. 4 contivees wish step dikia which a new alert
software object s created ot the spplication server, such 23
application server 106 of FIG. 1. Nexd, in step 404, the data
provided in the alert is stored in fhe adert object. In sip 408,
a time stamp indicating the time when the sleet was received
is stoved in the alest objeat. Finally, in step 408, an AL ERT
ID, which uriiquely identifics the slest and distinguishes the
alert and its associated object from othwr alerts and their
asaccizied objecis, is obisined snd stored in the alert object.

FIG. § is an illusiration of the data structure waed in ons
embodiment for the alert object. Daia fisld M8 & wied o
stove the ALERT 1D described above. Dats fiek) 304 is
used %0 store the time stamp described abeve. Data fickls
P96-512 arc used to astose the ALERTER ID, URL,
INTEREST SELECTION, and CAFTHON described above,
respectively. ALERT INTENSITY field 884 s waed (o stove
a mumber indicating the intesaity or weight % be afforded o
the incomring alert. The ALERT INTENSITY is determined
as described below. The slert object also stores propestics
retrieved from various dsabase tables, described more fully
below. For cxample, the alert object ineludes a LAST
TIME fiekd 516 wsed to stors dats celeiwved from the
database indicating the time of the most recent prior aleri.
The alert obiect zlao inchudes sa LAST_RANK ficid 518
used 0 store a pumerical resking reivleved from the data-
base that indicates the overall level or degeee of cwment
imterest of an item as indicaied by 2if of e slcits that bave
been submitted with respeet to a URL during the cwrreat
pesiod of activity with respect to the URL through the most
recent prior alert. The alert object also inchedes o LAST_
WEIGHT fickd 520 used to stose data rewicved from a
databas: iable, as deseribed below, that repeeacats the num-
ber of prior alerts received for the URL in the intercat
category indicated by the current alerl, s deacribed more
fally below. The alert object also incimdes a2 LAST
INTENSITY_SUM fickd 332 in which the sem of the
imensities of all prior slerts for the URL dusing the current
period of activily with respeet to the URL, which sum is
retrieved from a datzbase tuble described more fully balow,
is stored. Finally, the aleri object inchades a LAST
NORMAL_ TIME ficld #dused to stors the tine, retrieved
from a database tabk # described more fully below, when

FIG. & is a flowchart illmirating 2 process used in one
cmbodinent 10 process an alort, as in siep 3 of F1G. 3. The
process begins with sicp @I ia which the imicasity of the
alert is detcrmined. The term intcnsity as used herein refers
1o the weight or value 0 be assigoed to & pasticnlar slert
regarding an ilem. In one emsbodiment, the imcmsiry is 2
valuc botween O and 1. e one embodimest, the value
assigned for the inteneity is kighet if the slerting user selecis
an interest category for the slerl han it would have been if
the same alerting party bad not scleciesd an inresl Category.
In embodiment, the inlensity value is higher if the
alerting party providcs 3 caplion for the alert than it would
have been if the alerting parly had not provided a caption. In
one embodiment, te intensity of an shet i iscreased if it is
determined that the alerting party is a party that has provided
particalarly relevant or helpful alerts in the past, or is irasted
for some other reasom, swch ss expertise, academic
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deresd. In one embodiment, the intepsity of an slat is
decreased if it is delermined Bt the slerting parly has
provided unhelpful or erroncous sles in the pamt, oe if it is
determincd that the alorting paety cuiet be trasted as much
as other alerting partivs for other ressom, such as reputation
in the relevant community. fa ooe smbodisent, it is possible
to provide both an sctive slent by seleciing an alert butioa
and to provide a passive slert by pscsely aceoming 2 URL
with respect 0 which an alerting pasty previously swbmiticed
s ative zlert. In one embodionent, a& active alerl Is
assigned x higher inteasity valoe thes a passive alen.

For example, 3 pamive alent may be arbitrarily assigned »
bassline intensity value of 0.3 and an active alest a baseline
intemsity valuc of 0.5. For an active ales, 0.1 could be added
for eact: of the following conditions that is satisficd by the
alert: an interest category selection was included in the alert;
a eaption was inclwded in (he alert; xad/or the sownce of the
shen b paniculaly trusted. Comversely, 0.1 conld be sub-
wacted from the intensity of an sdet foom & souree known to
be unreliable. Alternatively, alerts from soveces known to be
unrelisble may be blocked and wot sssigmed sy intensity
value.

The process illusteated in FIG. 6 contiswes with siep 6
in which data values for the alert object data fields described
above that are not inchaded in the alerl iramminsion received
from the alerting panty arc potsicved froe the datahase.

Nexi, in sicp #06, the intensity suea for the URL, which
is the sum of the imtensity valees for all of the alerts with
respect to the URL, is npdsted. Mext, in step S8R, the
intemsity rank for the URL is wpdaied to refloct the new alert.
In siep 810, the interest weighl valee, wikich represents the
mumber of alerts for a particoler URL in which a particular
cakegory of imerest was indicaied, is wpdated. Fimally, in siep
611, the updated daia values are stored to the database.

FG. 7 is an illusiration of six dateiase tables YO0 waed in
o embodisaent (0 store data concesming alerte received
with respect 10 items of cusrent imsterest sssocisled with
URLs. The database tables 708 inclede sn INTEREST_ID
tablc M2 used 1o provide 2 unigue idemificr, Iabckd
INTEREST_ID in FIG. 7, for cach interest category,
denominated INTEREST __CAT in FIG. 7. Database 1ables
8 also include a URL_ID izbile ™ snod 1o provide a
nnique ilentifier, labeled URL_ D in FIG. ¥, for each URL.

Database tables M also imclede au INTERESTS table
b used 1o siore the intereat weight, dencusinated WEIGHT
i FiG. 7, for cach interest wilh mapect to whsich an
alent has been submitted for 2 URL. As noled sbove, in one
embodiment, the weight is the iotal swasbor of aleris
received within a given imerest category for a URL. For
example, if five alerts indicating the imtereat category Peaple
been submitted for a theoe will by two estvics for the
URL in the intcreat table, one for sagh imtessat cotegory. The
weight in the entry for the categoey Peapls would b “5” and
the weight for the URL in the category Natuve would be <37,

The dutabase tables TR aleo inchude 8 RANK (able 708
wsed 10 store 2 rank value for each URL sssocisted with an
em of current interest, a fime stamp when the rank was last
cakculated, and a data entity dencininsted KUM_ALERT in
FIG. 7, which represents \be tolal nusider of alerts submilied
for the URL.

The database tables M also incleds 2 COMMENTS
tsbl 748 uscd (0 slore any comment submiited with an slert
and t0 asaociake each comment with the corresponding URL.
Finally, the database table B:inciade 2 MONMAL ITE table

s
712 used 10 store the sums of the inlensitics of the alanis
submiitted for & URL (INTERKSITY _SUM) and a time samp
indicating when the last normalization was performad,

FIG. BA is a flowchan illustrating a process weed I8 one
embodiment (o update the inteasity sum for 2 URL, & in
step §86 of FIG. 6. The process begins with siep B3 in
which the current imtennity sam is reicicved feow the
database, as in step @ of FIG. 6. If there is no sxisiing
record for the URL in the NORMAIL XZE table (i.c., the slovt
being processed is the firat alcrt for the URL), a URL,_ D

for the URL, a recond for the URL is creatad in the
NORMALIZE 1abde, and the retrieved currest inlsasity sem
is sel to zero. Ned, in step 804, the intensity sem is
incremented by the amount of the imtensity of dhe cummemt
alert. For example, if the previous inteosity sem was 4.7 and
the intensity for the currced alent was 0.5, the i L
woukt be incremented 1o the value of 4.7+0.5«5.2. Finally,

6, the inicnaity st Hanc siamp stored in NOR-
Hﬂﬂmmmnnmﬂwliﬂlshmu
the LAST NORMAIL _TIME storcd in ficld S8bof FIG. $)
is updaied to the time slamp of the correst alert. In ome
embodiment, the intensity sum is updated, and a scemediza-
tion is performed as described more fully below, cadh tisee
a new alert is eeeived for 2 URL. In such an embodizment,
the lime stamp siored in the NORMAIL IZE 1sble T4l of RG.
7 will be the ssme as the time stamp siored in the RANK
table 798 of FIG. 7, as both the rank and the imtencisy som
amupdaedeaeht’mcanamismiwﬂ.

FIG. 88 is 2 flowchan a process vemd it one
cmbodiment o updets the intensity rank for a URL to nilleot
the intensity of the cumest alest. The process baging with
stop 832 in which the cumemt imensity rank is retoieved from
the database, as in step 608 of FIG. 6. Az shown in FIG. 7,
in one embodiment, this value is retrieved from the RANK
table 798. If there is no entry i the RANK Iable for the
URL, ic., the alert being processed is the first alent for the
URL, a record in the RANK table is created for the URL
(identified by the URL_ID assigned 10 the URL) snd the
current intensity rank is set to zcro. Next, in siep S34, ¥w
intensity rank is updated to reflect the intensity of e oursent
alerl. in one embodiment, if the currend alert bas beon
received within a predetermined time interval r after the last
alert for the URL, the wpdaied intcnsity rank is » funetion of
the last rank and the intensity of the curress alert is aveoc-
dmace with the following formsula:

Poller)l ittt
Where k is the maximum inlensity value, which se moled
above is one in one embodiment, 1 is the 1ast rauk, 1 is the
updated rank, and 1, is the intensity value for the cwrent
alert. Restating the formuta 10 reflect the fact et in ome
cmbodiment, the maximum inlensity level kel, the formsla
becomes:

Lo P

T£ an alcrt is the Biest alert received fior 2 URL, the Jast ek
& cousidered to be 270 (rei) and the sbove formala resalis
o the new rank being cqual to the intensity value for the
cuerent aleri. For example, if the imensity value for the
cwrvent alert is 0.5, tbe updated heat rank r'a{l-8)*0.540a
0.5. If a subsequent alent of intensity 0.6 is received, the
formula results in the updated intcasity rank being calew-
fated as follows:

P={1-0.5)"0 6+0.5=(L8

As the example fllusirates, 30 long as additional slevts ave
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camse e imtenoity rank for the URL tp increase wmiil 1he
intensity rask approaches ihe maximum intensity valoe k (in
the example, the rank would approach kel). The speed with
which the intcasity ramk for a particular URL approaches the
maximum vikee k depends on the intensity value of the
incoming aleris and the frequency with which alers are
reccived.

In one embodiment, if e predetormined lime imterval t
referred o sbove has expired between the Jast akn and the
curret alen, the updated inbensity rsnk is calculsted by 2
i acoordemce with an exponentisl decay function thm
cHcctively adjasts the updated intensity rank downward to
scoound for the passage of time between the last alort and the
currest alert. All otiwr things being equal, this adiustmen
would result in 2 site tha received alerts more frequently 10
have a highor rank thaa a site that received alorts separsted
by mose thaa the predetermined time interval, To determine
the updated intensity rank as adjusted for the passage of
time, the following formwla is ased in one embodiment:

Pk et P80,

In this formula, k, 1, and L., are the same 28 above, o is
the weight asigned o the decay fanction (2 higher value for
a will resull in 3 grester amount of decay per woil time), &t
is the amount of time thit bas clapsed between the cument
alent and the previcous alert, and T is the predetermived time
interval referred 1o above.

In one esbodiment, the updated inkensity ragk is nommnal-
ized by muhiplying the updatcd intensity rank by two
factars, The frm factor is a Jow frequency cubancement
factor designed 10 enhanee the inteosity rank of URLs with
respect to which alerts are received relatively less frequently
relative to the intensity rank of URLs regardimg which alerta
are peceived more frequently. The purpose of this enbance-
raca factor i (0 ensure that sitcs thet are of current interest
only from time 1o time are Dot masked by the intensity
ranking caleulated for sites that are of cursent imterest more
frequemily. In cae esbodiment, the low frequency enbance-
momt fagtor is the time of the current alert mimua the Hae of
the last update to the jatenwity rank

The seeond insctor by witich the updated intemsity rank is
multiplied is a low volume enhancement factor The paspons
of this factos is ko ensize that the imienxity rank of URLs that
s of surreat intorest only to 3 smalier community of wsers
will not be overshadowed by the intcnsity rank of UL s that
are of cwswenl interest 0 2 lmge commmunity. In one
embodisemt, the ow vojunk colnacement factor i the
inverse of the intensity sum for the URL. Accondingly, in
one embodiment, the mormalized intensity rank is deter-
mined by the following formula:

I T
Where r"enommnalized imcnsity rank

reupdated istonwity rank before normadizstion

Lrspnetimestamyp of current alert

Lerwetimestamp of firss alert for URL

oeinicosity sumesum of all alent intensities for URL

Once the intensity rank has heen updated snd nommalized,
the process shown in FIG. 8B coutinucs with step B3 ia
which the time stamps for the mormalization and intensity
rank tables are updated to the lime stamp of the cusrent alert.

F¥G. 0C is a flowchart ilusirating a process used in ome
embodiment 1o update the interesl category weight for a
URL with respect to the inleresd calegory indicated in an

55

»
adert. Tie process begins with step B} in which the daiabase
is queried to determine if a recond exists for the URL for the
interesl calegory indicated in the alert. In step 844, il is
detormined whether the quary performad in step S48 iden-
ﬁﬁdﬂaﬁﬁaﬁdﬂﬁmﬂﬂcmﬁyfmhﬁfam
imterest catcgory indicated in the alert (ic., whether a prior
slert indicated the same inderent calegory for the URL). K it
is determined in stcp Bbd that 3 datsbase ewiry doce not cxist
for e imcren calcgory with respect 10 the URL, the process
peocpeds 10 sicp S8 in which a record in the INTEREST
iable is ervated for the URL with respect to the interest
cubegory of the alert. The peocess then proceeds  siep B
i which the weight value in incremented for the URL with
reapect 10 the interest category by increasing the valuc from
w0 o one for the mew regord.

M it is determined in step I that there is an existing
revord for the interest calegory fior the alen with reapect 1o
the alest URL, the process proceeds to siep B in wivich ihe
weight value stored in the record is reirieved. The process
then contiowes 1o siep BB in which the retrieved weight is
incremented by one 1o milect the currond alert. For example,
if the seiricve weight were 7, the weight would be incre-
mesid 10 8 in sep K00 10 refoct the current alen.

PG 9 is 2 Bowchart illustrating a process used im one
emhodinent to purge recosds for URLs that are determined
1o be po longer of cwrent inlerest by calculating a time
decuyed intensity rank 2l intervals, evea if 8o sew aled has
been meeived, a0d purging from the dalabass e records for
a URL if the tine decayed imtensity rank s below 2
peeacnibed shaeshold. The process shows in FIG. ¥ begies
with step $83 in which the imensity rank for 2 URL is
rettioved, In one embodiment, the inlensily rank i retrieved
and progess shown in FiG. § is performed, ai 2 predeter-
mined arbdirary time interval 1.

The process shown in FIG. 9 contimecs with sicp 904 in
witich an istensity rank adimsted for ime decay is calculated
for the URL. Int ooc cosbodiment, the linse decayed intensity
ok is delermined by the following formula:

"_eﬂiﬂ-'r)-,

Whore

rmtime decayed inlissaity rank

awweigin of decay fanction

Aderiinme elapacd sinoe bt alert

Topepdetermined tiene imerval referred to above

replomd imensity rask

Az can e sgen from the 2bove formmla, the time decayed
iwenaity raok decays sxponestially over time if Do new
alerts s received. If it B determined in siop 96 of the
procese shown in FEG. 9 that the time decayedd intensity rank
s below ihe intensity rank sheeshold, the process proceeds to
stap T in which the record For the URL is deicted. it is
detsrasined in sicp T8 thet te lime decayed intensity rank
i not below the intcosity rank thecshold, the process pro-
coede 10 step B0 in which the intensity rank as stored in the
database is kit unchaged.

FG. ¥ is 2 flowchast illusirating 2 process vaed in one
embodiment t0 dissemiinate s alert to & participant, a5 in
step 28 of FIG. 3. ‘The process begins with siep 100 in
which 2 request conlaining interest category filter selections
auade by the participant is received. Next, in step 3004, a bot
Nat software object is created at the application scrver, as
shown in FIG. | and deacribed above. Then, in step 188, an
array of interesl categories, such as the intorest
amey Mé described above with respect to FIG. 1, i crested
withis the hot list object. Next, in step 008, 2 list of bot
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URds e 10 the regucot is built. Finally, in step 1086,
the kint hot URLs responsive 10 the recaest is sent 1o the

participant.
FIG. 31 shows an cxemplary participant display 1108
M?g‘amtmmmmmaﬁmm

clecivanic lesource currsstly being accessed by the pastici-
pant is diaglayed in the URL and diaplay area 1343,
for the web conteat
participant wishes 10 access
y ares 1303, as in the

Web browser. The

masually i e URL entry and

eniry sl dinglay area 1988 is displayed. For example, if the
UBL is e UL of web content scceaned via the Intesnet, the
web coplemt amociated with ihe URL will be displayed in
URL diapbay asen 1384

The dinplay 188 also includes an intcrest category filter
selection 3sea $MB6 in which interesi categories are listed
slong with a check box for cach ootegory lisied. The
participant selects the check box for each imterest category
for which the pasticipant would Like URLs of curent imerest
o be inghaded in the participat’s hot bist.

In ome catbodineent, filer selection avea 1506 inclodes for
cach calegary a semsitivity eoiry asea (not shown ia FIG. 11)
o bt wad fo provide an indication of 1the participant's
degree of bevel of intercst. For example, in one smbodimen
& participent may enter a wisole number from 1 1o 5, with 1
indicating the Jowest kevel of sensitivity (e.g., the participant
does nat wam 0 receive a notificstion regarding a URL in
the category unlsss a sipnificant nwanber of alcrts have been
recsived reganding the URL, or only when the intensily rank
for the URL cxcecds a predetcrmined, relatively high
threshold) and § representing the kighest Jevel of scnsitivity
(¢.g., the pasticipast wants to receive a notification even if
there has only been one or relstively few alerts concerning
a UM, or if one or more alems have bxen recoived bai ihe
intomnity razk for the URL is relatively low).

Is oms swrhodiment, » request is sent to the application
server astomaically at predetermined inteyvals. The request
comtaine the inlerest Categorics that are in the selected siate
at the i the request is senl. In ome emsbodiment, ihe
displey JHUN incindes a submit battom (not shown i FIG.
13) tht, whea selected, causes 2 request containing the
imteresl ¢alegonics selecied by the participant at thc time 10
be peated 0 fhe spplication server via ihe Internet.

The diaplay 1080 adeo includes 2 bot list display arca 118
in whyigh the bot list of UILs einroed by the system to the
pacticipent in reaponss 10 & request is presented. As shown
in FIG, 1§, in ome embodiment, each URL is ropresented by
& ypemext limk that, when selecied, causcs the URL of dhe
Hsted cite i appear io the URL catry and diaplay area 1000
and the content asocivied with the URL to be diaplayed in
e URL display ares 1.

ln ome smbodiment, the display 1308 b modified to
inclede an alart swbmission display area sach as the alert
submission display shown in FIG. 2A. This would permit a
participat 10 3end an active alert 10 the applivation server if
he sugounters 3 URL of current imeresl.

. 13 is a flowchsnt Blusirating a provess wsed in onc
embodiment o build a list of bot UREs respomsive 10 a
reqguent, 28 in siep 1000 of FRG. M. The progess begins with
step 1909 i which all URLs of current intesest within the
categosies indicated in the requent are found.

Naxt, in step 1304, 2 “hot token” object is created in 2 hot
tokea xaray within the hot list object for each URL found in

15

50

lulnnkvﬂleu

caleulated for cach URL and is used o
the list rank i i

(or the opder in which the responsive
10

calegories indicated ia the rquest. In one the
juitial st rank valee “v* of & URL number “n” (v,) is
caloulated acvonling to the ollowing formuls:

Ve = m

. fa

visibility to matiers of interest 1 a relatively smaller com-
ULy,

In an embodiment in which the panlicipant indicatea a
calsgory, 38 Jesasibed above, the formatla for the initial list
rank valne is modified 10 12ke inlo consideration the sensi-
tivity “s” indicated for each caegory of intesest. In one
cmbodiment, the initial list rank value forowia is modified
as follows:

Vah

S #

Where v, =initial list rank value of URL “n”

foeintezest weight for URL for cach request category

f winterest weight for each calegory assocised with
URM in database
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sywseanilivity indicsted for roguest casegory “k”

ing (o inierent camegory “w”, if amy (3_=1 for imterest
calegories mol in pacpuent).

For exampls, in the cxsmple described sbove, assume the
participant indicaed a scanitivity level of | with reapect 10
the first category and 3 with respect to the tiird category, the
initis] list raok valve would be caleulated as follows:

Vu = L3 V5 ~0.83
VT a V12 + Va3

J&MM&:MW&.MM&
mu“l"ummlbwmmmpwdﬂnm
select it ,

The imitial Hist rank value detomrined by this caleulation
(.83 i greater than thw indtial Het rank value found in the
above calemlation of as initisd bt rank value in an embodi-
mem in wiich sensitivity levels sre not assigned or comeid-
ered (0.74}. This llwsirstes the effect of aamigning sensitivity
Jevels. The initisl List rank value determined in the second
caladation, which ialies into acecont a semsitivity level for
each calegory, is bigher than it would have been found 10 be
without regard 16 semsitivity becswse the participant imdi-
caied a higher semsitivity for ome of the categories with
respect 1o which alerts bad been received for the URL.

In this way, bigh-ssnsitivity waers a¢ more likely to
become sware of snd aceess 3 URE. with respect 1o which
one of mose alerts Beve beew received i 4 category for
which the weer b indicated 2 high sensitivity. If such a
bnigh-seamitivity users chose to send alests of their own with
wmummmm:nmumm

H

19

20

5

sity rank for the URL (as descrided above) and woukd tend 35

to propagste the originad alert or slens o lowor-senmitivity
users (becanse ihe intensity ronk is Eactored imo the finat Hat
rank used 10 idestiffy the fiaal lis of URLs 10 be provided to
a partigipant, as deseribed below). If such lower-sensitivity
users were 1 send oven more slerts, the original alorts would
be further propagated 10 even lower-semsitivity users, and so
On.

In one embodiment, the initial lint ramk valve determined
by the inteseat calogory waighta, 3z deseribed above, is used
along with tha intensity reak For the U 1o calculate 2 final
Eist rack vahee for thve UL In one embodiment, the final Eat
rank value for UBE. sumber “n” is calewisted in scvondance
with the foliowing forwala:

Vererd 4 (1-a),)

Where

v, 'ofinel Est rank value

Lyeinteneity raalk for LIRE.

ovweight factor B 51)

v winitial kst rank value

In the abowe equation, the weight faetor o determines the
Telative weight sliorded 10 the inteomity rank for the URL
and the initisd lisé renk calowlsted based on the intcrest
caiegory weights a3 descvibed shove. If the value for o s
selected 10 be 1, the final lim rank would be equal 1o the
intensity ranlk for the URL and the indtis] List rank would not
factor indo the Baal List rank at all. Therefose, a higher weigin
factor will send to increane the inflasmos of the intensity rank
for the URL ad ducveane the effect of the initial list rank.
Stated another Wy, 2 low woighi factor tends to give more
effect to the extent 1o which the isterest catogories avsocizied

55
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with the URL in ihe database maich the interest categories
indicates in the reguest from the participaat, Converssly, a
higher weight factor tends 10 give greater effeet to the oversd
popularity of the URL as measured by the intcasity rank.

Once the List rank for each retvioved UBL has been
calonlaied in step K06, in siop LIS the setrieved Ul s are
soeted by list rank. Then, in siep 1308, the tap sen URLs by
Lint rask are sslected s the hot list of VLs to be sent to the
panicipant ia response 10 the requesl. The naenber len is 10
arbiteary mumber and eilber 3 fewer mmmber or greater
pmmber of URLs may be inchuded.

Alhough the foscgoing investion has been deseribad in
soms Jetail for pumposss of clardty of usitmtanding, it will
be apparent that certain changes and modificstions may be

Saving weight “2” in the denominator, is 15 practieed withia the scope of the agpended olaines. K showkl

be noted that there are many alicrnstive ways of implement-
ing both the process snd apparatus of the promeat investion.
Acgordingly, the present embodineats s 10 be considered
as ilusirative and nol restrictive, s the imvetion is sot 10
be limited 10 the details given herein, but may be modified
within the scope axl equivalemts of the sppended clainss.

Wit is chimed is:

1. A system for dissermimating t0 & participant an indica-
tion thet an item acoessible by the participant via 2 network
s of cursent interest, comprising:

a computer comfigurcd 10 reaeive in ral Sime from a
mo&ermmmmlﬁemuh
em is of current isterest; provess the indication;
determine an intensity value o be associsted with the
indicstion and an imcmity weight valee, sad sdfouting
the imensity value based on 3 characteristic for the ilem
provided by the soures; and; and inform the participant
that the ilem B8 of cument interesi; and

a database, associsted with the compuier, configneed o
store daa relating to the item.

1. A computer program prodest for disseminating do a

m 0 indicstion that an dem acoessible by the

rodeiving in real time from a somsce Other thaa the
participant an indication that the item s of owsremt

inlevest;
&mmm-&yvﬂebhm‘rﬂk
indicstion snd an intensity weight value, sl adfusting
the imterity value based on & eharacieristic for the ilem
povided by s soures; and
infoenying the panticipast that the itemn is of cwsent
iterest.
3. Amethod of dissceisating 1o & pasticipent an indication
that 2 Hem accessible by the participant vis » metwosk i of
recniving in real tme from 2 sowsce Other thaa ithe
paticipant an iadicstion that the item is of cument
nlerest;

ine the indication:
detenmnining xn ety valie 10 be ssocisted wikh the
indication and an istewsity weight valwe, snd sdjusiing
the imtcosity value based om 2 characteriskie Jor the e
provided by the soure; and

m&:wmlhn_ndm

methodofdmiwhnhwhm
tiont comprises determining the intensity vadue for the indi-
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]
cationt based on at least one atiwibuie of e indicwmion, the
intensity valwe repeescating the weight that will be given 10
the indication.

3. The mesbod of claim 4 wherein progessing the indica-
tion farther comprises Celoulating su intensity rank for the
jtem based ot keast 0 pert on the imoamity value of the
interest of the #tem relstive to other iems.

lm_mo{dﬁntmw

associsting the ilem with a category of immsest o which
the item relates;

reeciving fom the pasicipant 3 sebection of one or mors

caiegories of inlerest 10 the participan;
mdm«mm-ﬁ-um
<alsgorics;

ranking the identified jcems of cwrsem imtorcat; and

sending (o the participent a lisi of ems of current isteres

in ramk osdes, the lim including ot Jeast ome of the
ideatified tems of carvent imerem;

wherein the ranking of cach itca is based, 3t lsast in past,

on e kevel of current interest of each iem relaiive 1o
mieuuhdhadamapmhyhm

7. The methed of claim 3, farsher comprising seesiving
comment relating 10 e jtem.
8. The method of clxim 3, furthwr comprising receiviag
data ideniifying the sowece of the indication.
9. The method of dlaim 3, fusiher compriting aseceiasting
the item with a eabegory of interest 1o wisich the Hers relates.,
8. The method of claim %, whercia the o is associated
with a category of interest identified by e souree of the
indication of cwment intercal.
H. The wwthod of clsin 3, whescin ths itom is oae of 2
phurslity of itema of cwesent intcrcst, Feethor compeiving:
associsting the iees with 2 category of isteseal 10 which
the item relates;
receiving from the panicipant a seleetion of one or more
categories of imeres 1o the participsn; and
identifying ol ieass of curremt inteseat within the selected
categories.

US 6,757,682 B1

10

15

25

1%

12. The method of clsim 14, farther comprising:

ranking the identified iems of cwrent intersst; sd

sending o the participast 2 bist of #ems of current inleseat
in rank ovder, the kst including at least one of the
identified items of current intesest.

13. The method of claim 13, whesein the ranking of each
item is based, a1 leasl in part, on the catend 1o which the
categories selected by the participant match the cadegories

14. The method of claim $, farther comnprising recsiving
an indicstion of the pacticipant’s sexmitivity with ragest to
each cascgory of imtcrest 1o the R wherchy an
ndication of a relatively low level of semsitivity indicsles
the participant does not wast 10 be informed that an item is
of cwrrent intorest unless one or more indications have beea
veceived that indicate & relstively high level of cusest
imterest with mapact 0 an dem in the comeasponding cat-
egory and an indication of a relatively high Jevel of somai-
tivity indicates the psrticipast wasts 10 be infonmed that an
Rem is of cwrrent inlereat evem if oaly ome indication
indicating a relstively low ievel of cwrrent imterest has beon
received with respect to s item in the corresponding

s.mmofmu.mmwm
ranking the ideatificd items of cumrend interest; and
sending to the participant 3 vankced list inchading ot least
one of ihe identified Hems of current inlerest;
wherein the ranking of sach Hem is based, al Jeast im pant,
on ke seasitivity of the participast with respect to each
16. Tiw method of claim 3, wherein the item is identilied
by a Uniform Resource Locator (URL).
1¥. The method of claien 3, farther comprising sosieg
deia relating to the indication in 3 databasc.
18. The method of claim 3, farther comprising Jdetsrmin-
ing the weight 10 be given o the indication.
19. The method of claim 3, wherein the indication is
received antomstically if a paticipant accesses the itemm.
28, The method of claim 3, further comprising providing
ome or more i with an isterisce 10 semd an
indication that xn item is of cument interesi.
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