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Internet, new possibilities for interactive nedia are created. In the case
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gr aphi cal ulig’r di nterfaces (GQJI) are thus necessary for assisting users in
nmeki ng choi ¢€¥%s to which comments to read and which segnments of the
digital video to watch. An exanple of a conventional QGJ -based device for
navigating tine-based nedia is Mcrosoft Corporation' s Wndows Mdia

Pl ayer. TheB@hegreskbept of the Wndows Media Player and ot her typical

medi a pl ayeqgnagc S hehet 6 GHERLybS HORERNBH:HAMm n¥ivde) CaRSRlhE

recorder (VCR) control™ panels, whereby typical "tape transport” function
but t ons | i kiatgsheiynewspaspibilibigs § intprasitvefrogdnnard created. ethierrdsemfttimesasesed e used
For | vi ew ng i hasedlRdi ol D 4 SPLABIQW J02.0 A% Dok gase of
. t )

t he VCR these ” functions arleor\eﬁ)lr esent?ea%% yv\eil la}ua "ot c}%\go ie whi ch when
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users may navi ag t%rou h the progressive. sequence of franes i ch
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display problems are created for future users. With access-time at a premium because

of increasing traffic on the digital networks, users are likely to wish to sample both

the digital video and annotations rather than view both exhaustively. Media

navigation systems or media players with graphical user interfaces (GUI) are thus

necessary for assisting users in making choices as to which comments to read and

which segments of the digital video to watch.

An example of a conventional GUI-based device for navigating time-based media is
Microsoft Corporation’s Windows Media Player. The GUI concept of the Windows
Media Player and other typical media players as shown in Figure 1 is borrowed from
video cassette recorder (VCR) control panels, whereby typical "tape transport”
function buttons like play, stop, pause, fast-forward, and rewind buttons are used for
viewing time-based media in a display winciow 102. As in the case of the VCR, these
functions are represented by virtual buttons 104 which when "clicked" on using a
mouse are turned on or off. Using these buttons, users may navigate through the

progressive sequence of frames which comprise a time-based media file.

It is a common assumption that most time-based media are watched in a linear

sequence, i.e. watched from the first frame till the last frame. Based on this

LA

*G00002*
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required for viewing the time-based media.

Currently, the timeline features of existing media players do not make provisions for
displaying the location of prior user-derived meta-data created while the users interact
with the media players. With media convergence rapidly becoming a reality, a new
GUI concept is required to address the linkages between the primary time-based

media and meta-data, including secondary text- or speech-based annotations.

Accordingly, there is a need for a system for navigating primary media and/or meta-

data, and facilitating the generation and analysis of meta-data.

Summary _

In accordance with a ﬁrst aspect of the invention, a system for navigating primary
media and meta-data on a computer system is described hereinafter. The system
comprises means for accessing primary media from a primary media source, and
means for accessing meta-data from a meta-data source. The system also comprises
means for generating a graphical user interface (GUI) for providing interaction

between a user and the system in relation to the primary media. The GUI includes



data, and facilitating the generation and anal ysis of neta-data. Summary

I'n accordance with a first aspect of the invention, a systemfor navigating
primary nedia and meta-data on a conputer systemis described hereinafter.
The system conprises means for accessing prinmary nedia f oM & PreirnaP§7

medi a source, and neans for accessing nmeta-data froma net a- data SoYE6e-
The system al so conprises - means for generating a graphical user interface
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In accordance with a third aspect of the invention, a computer program product
having a computer usable medium and computer readable program code means
embodied in the medium for navigating primary media and meta-data on a computer
system is described hereinafter. The product comprises computer readable program
code means for causing the accessing of primary media from a primary media source,
and computer rzadable program code means for causing the accessing of meta-data
from a meta-data source. The product also comprises computer readable program
code meens for causing the generating of a gra}ﬁhical user interface (GUI) for
providing interaction betweén a user and the method in relation to the primary media,
including computer readable program code means for causing the facilitating of
control of the primary edia currently being played, and computer readable program
code means for causing the displaying of a multidimensional graphical representation

for depicting a timeline for indicating the current location of the primary media being

played relative to a reference location in the primary media, and providing of analysed



systemis described hereinafter. The product. conprises co ter re §89|e
program code neans for causing the accessing of primry
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of a graphical user interface (GQUJ) for 4 providing interaction between a
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readabl e program code ans for causing the facil |tat|ng of control of the
primary nmedi®aearrent|y being played, and conputer readable program code
nmeans for causing the displaying of a nmultidinensional graphical
representation for depicting a tineline for indicating the current
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t he net a- datawasgo@ivdtiad W th the primary nedla at the current Iocatlon.
Brief Description O Draw ngs Enbodi ments of the invention are described
hereinafter with reference to the drawi ngs, in which: Figure 1 shows the

GU of a comy@pli ed)s iedURoP) WS EatidnhdHERa gla$hiows the GUI of a nedia
pl ayer with navigational tools for showng frequently or nost viewed

sequences in relation to a systemaccording to enbodinents of the

| nvent | on; pr'ﬁi)%%% 9 GoRRWE dBE S m9§1a %”ér}iep%thnﬁ% Bhﬁyf%r 1s"‘¢?¥ Qh&]%ﬁhga“ onal

tools for Iding information relati to net ked to
pri mary nedifiaquently ebatmat viewad sywﬁﬁﬂqamcah@mng&tolsyhadlaﬁmnhn@fwthe
i nvention; bl ock di agram of a nedi a navigation and

di spl ay sysfnﬁ1&gw3$8§ﬁﬁlnv%ngh embodi ment of the invention; Figure 4b
shows a bl ock diagram of the Generator Mdule of Figure 4a;

Figure 3 shows the GUI of another media player with navigational tools for providing

information relating to meta-data which is linked to primary media in relation to a

system according to embodiments of the invention;

Figure 4a shows a block diagram of a media navigation and display system according

to an embodiment of the invention;
Figure 4b shows a block diagram of the Generator Module of Figure 4a;

Figure 5 is a flowchart showing the processes of data gathering in-a session and
repository updating after the session in relation to the User Behaviour Recording and

Analysis Module of Figure 4a;

Figure 6 is a flowchart showing the processes of data gathering during each
interaction and repository updating after, each interaction in relation to the User

Behaviour Recording and Analysis Module of Figure 4a;

Figure 7 is a flowchart showing the processes in relation to the Generator Module of

Figure 4a;



Figure 5 is a flowhart showi ng the processes of data gathering in -a
session and repository updating after the session in relation to the User
Behavi our Recording and Analysis Mdule of Figure 4a; Figure 6 is a .
fl owchart showi ng the processes of data gathering during gach..Lpteragtion
and repository updating after, each interaction in relation to the User
Behavi our Recording and Anal ysis Mdule of Figure 4a; Figurerivtsady 2006
fl owchart showi ng the processes in relation to the Generator Mdul e of
Figure 4a; 17 October 2Qu7 27 February 2006 5 Figure 8 is a flowhart
showi ng the predsis? i Pbirarkuniig detinsests sipl BitionEiyitite PPl gure 4a; and
Figure 9 is d&npheotkigdt agn@m of a general - purpose conputer for inplenmenting
the systemof Figure 4a. Detail ed Description The foregoing need for a
system whi ch _assists the user in navigating primary nedia and/or
net a- dat a, t KiEghis #Hdeck ehsrst 9T aneeamtt PUPSH Fampust fopeneleerating Based on t he
hi story of usermionFigiraéti on with the systemis addressed by enbodi nents of
the invention described hereinafter. Accordingly, a navigation and displ ay
system which uses prior user interactions as information to enable users
to nmake erreDéT"f"ichF“écﬁtP“EIarrpl ing decisions while browsing the progressively
expandi ng cormrmueftegoigf nekdioe i a@leinvehidiadisa e QaE @SnasigRay diungy median  enbodi nment
of the '“Ve.“%ﬂ? nllc%a-nggl,sﬁ‘l&(iugl?%ch%é&%d&?géde&w ag o?gr(l’a_eafmoéase%n‘&ased devi ces
such as nedi a players inpl énent or and B sed on the systemare al so
descri bed herEPattissr, nerction gvitiedt pysist ib AldFREER ibH gmbedimehed ol | owi ng terns
are used. A pivedted desdiiBell mrethofisi Sts  of tine-based nedia which is conmented
upon by people who are exposed to the prinmary nedia. Viewers, readers, or
audi ences of any time-based nedia which may include video, textual, or
audi o mat eri dic@ringives geneiel 1y dispiervpted Vhigh aicherfor aper gerarger ¢

nforsiation to enable users (o make more efficient sampling decisions while browsing

the progressively expanding contents of interactive media spaces according to an

embodiment of the invention is described hereinafter. A number of GUI-based

devices such as media players implemented for and based on the system are also

described hereinafter.

In the description hereinafter, the following terms ave used. A primary media consists
of tine-based media which is commented updn by people who are exposed to the
primary media. Vieweré, readers, or audiences of any time-based media which may
include video, textual, or audic materials, are generally referred hereinafter as users.
The history of user interaction with the primary media is considered meta-data about
the primary media. Meta-data may be of two types. The first, in the form of written,
spoken or graphical commentaries about the primary media constitutes a secondary
media, which may be accessed along with the primary media. The second form of
meta-data, consists of user actions that do not express an opinion; such as, the

frequency of viewing a location in the primary medis, or the attachment location
where a comment is attached to a frame in the primary media. An interactive media
space for a given time-based media includes a primary media and all the accumulated

meta-data derived from user interactions with the system.



The history of user interaction with the primary nedia is conpsidered
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hi ghl i ght ed}‘S%ﬁ’fgher§te scribed in further detail with reference to Figure
3. These clusters of user activity may serve as navigational aides to

future users of the system Such a systemis cunulative, si nce the quality
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a mechani sm for recording and displaying various ' '
media, such as video, and a secondary, user-created media, comprised of text or voice
annotations, which is a form of meta-data, about the primary media. The system
provides an improvement over the existing timeline features used in conventional
media players by providing a mechanism for recording and displaying various
dimensions of prior user behaviour, for each frame location within the primary media.
By designating locational meta-data along the timeline, the traditional function of the
timeline feature is expanded by highlighting the history of prior user interaction with
the primary media. This meta-data serves as a navigational aid for users' content

sampling decisions while viewing the primary media. The improved timeline feature

i1s applicable to any time-based media such as video, computer-based animation, and

audio materials.

A second advantage of this system concerns assisting the user in making content
sampling decisions within the accumulating secondary media. Over time, the volume
of user-created annotations will continue to grow, making it unlikely that current
users will exhaustively cover the entire contents of the secondary media. Since some
of the attached annotations may have inherent value equal to, or greater than, the

primary media, it is important to provide users with meta-data to inform their
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user interaction may be highlighted. These clusters of user activity may then serve as
navigational aids for subsequent users of the interactive media space. The system
may be used with media players for dealing with user behaviour which is generated

from viewing or using existing content and user behaviour which generates new

content.

- Media Players

A media player implemented for and based on the system is described hereinafter for
displaying frequently or most viewed sequences along the timeline feature of the
media player. By analysing user behaviour relating to each frame in a time-based
media file, the system allows mieta-data relating to the behaviour of users interacting
with the system to be compiled. By subsequently making this information available
to the current user, the system allows the user to navigate through the time-based
media file by displaying the frequency'with which other users accessed these
segments. With this information, a user may then make a judgement whether to
access a specific segment based on the frequency of prior users' viewing behaviour.
The implementation of the media player is based on the assumption that segments of

high interest are accessed at a higher frequency than segments containing little interest
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the relative position of currently viewed frame to the rest of the sequence. The
timeline sweeper 240 is attached to a timeline 238. Meta-data in the timeline
navigator window 232 may be represented for example as single-dimensional data
markers 236, the height of which indicates the frequency of viewings for a
corresponding segment of the video sequence. With the timeline as a histogram,
meta-data may also be represented in multidimensional form where markers contain
additional information such as user profiles like user demographics. These
multidimensional markers may be colour coded, symbol coded, pattern coded, or
others. Figure 1 shows one instance of multidimensional markers 234 with pattern
coding, where each pattermn corresponds to a specific profile such as age, and the
overall height of the marker pattern ‘indicates frequency of viewing for a

corresponding segment of the video sequence.

In addition to displaying prior user viewing behaviour of the primary media, the
histogram timeline may also be used to display the frequency of attachments of
secondary media at each location along the timeline. A histogram plot may be created
showing locations of annotations against a graduated timeline using the time stamp
value assigned to the secondary media at its insertion point into the primary media.

Special marks may be displayed along the timeline to identify the annotations, which
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prior users will be of interest to s
and based on the system shows location and number of annotations against a

graduated timeline relating to the primary.time-based media. Cluster of annotations
in the secondary media usually point to highly discussed sequences in the time-based
media. Such an implementation points to "hotspots" in the time-based media via the
timeline and histogram plot, thereby aiding the process of navigating through the
time-based media. The histogram plot may be linked to the annotation trai1,>thus
enabling a bi-directional navigation mechanism. Using this bi-directional navigation
mechanism, the user can explore the annotations clustered tightly together at a hotspot
and/or a sequence of frames in the primary media, thus providing a seamless
navigational aid across the two medias. This is an example of an application of the

system in which meta-data generated by analysing user behaviour has content.

Such a media player is described in greater detail with reference to Figure 3. In the
media player, the entire GUI 302 contains the various navigation modules which are
used in the user behaviour-based navigation system. A media window 304 contains
the video, audio, images or other time-based media which is currently in use. An
annotation window 306 holds annotation submitted by users. Subject lines of main

annotation threads 310 and replied annotations 312 are shown in the annotation
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line 340 and annotation message body 342.

The media window 304 may also display more than one time-based media. Situations
which require the display of at least two time-based media include instances when
two or more time-based media are being compared and annotations are created as a
result of the comparison. Separate timeline navigator windows 320 are therefore
required in these instances which relate to each time-base media for providing
information relating to commentaries and replies associated with that time-based

media. The annotations created during the comparison may be displayed in the

annotation window 306.

System And System Components

The system is described in greater detail hereinafter with reference to Figure 4a. The
system comprises a User Behaviour Recording and Analysis Module (UBRA) 410,
Analysis Repository 420, Static User Data Repository 430, Generator Module 440,
Display Engine Module 450, External Interface Module 460, and Event Handling



WO 03/019325 PCT/ SGO1/ 00174 10 w ndow 306, in which the repﬁ ©dtober 2007
annot ations 312 are indented for easier browsing. A tineli ne navi gat or

wi ndow 320 contains data such as annotation |ocations 322 at?’ {gPeiry 2006
annot at i onwdhenevspeen attached to the tinme-based nedia. TheT/sGMObERI Oon

| ocations 322 also forma histogramplot fromwhich information may be
obtained regarding either the frequencilds at which the annotations are
read or nunmbgyquRfs7oan t t ' ' . A
el e Sneaan 99 ook caiag freor RaiL as) Do RREhEl WA R R,

ti me- based REdgAngprimapemadipged melatdate adnesoedinometatdatiat i ons 322. Where the
timeline sweeper 324 coincides wth a annotation |ocation 322, the.
correspondi ng annot atl ons attached to the time-based nedia at whi ch frame
are shown i R/s¢ gandciovel Bevioduld | me counter 330 gives a tine

| t tI wed d format.
R TR e G free Aol ay,

st op, fast - fAorixeis Modm:vml@ds aaspbnstbudﬁw reemlalmgrhnﬁ WRgYdiONGser PelOIBIERhichut t on
334 allows a tq create a annot at | on thread Anot her reply button
336 al | ows chﬁlgigsr u§eHs GrEETa W‘Fé efysaiﬁrﬁof%i‘laér‘i‘ PR APRP PG IR box
354, which eadihgionsepdyihgR) ¥ndMAoha ity SHRhEHs. IUshebdrPiodNd rBeordBRLY

annot ati on nmessage body 352. By accessi ng annotations in the annotation

wi ndow 306 5ath%¥%tao€¢@h§3§aaﬁﬁéwem&ﬁ visord,3mambenaf anotasianarisated onreadt at i on
subj ect | nem340r and raRnHAlLQN. FRSsage body 342. The nedia w ndow 304 may
al so display nore than one ti nme- %ased nmedia. Situations which require the
di splay of at |east two tinme-based nedia include instances when two or

nore tune-b i o a and.annotations are created as a
resul tuof tﬁggg)g@w;élﬁslg?bgg&ara Ogﬁl?’r%lmtﬁlémﬁ%\/? %‘;trc?:ﬁss\‘lﬁlhl&%%l%‘ﬁgicgre

t herefore memutuoedbasad red:reslags mbmd&%amkiﬁhnd’telhtaﬁaeudlpoﬁa&ﬁhn pérfRmase nedi a
for providi Fﬁeﬂln ormatjon rel atln]g %’F tarles and repli1es associ ated
with that tPRrelha8Ed0T B SysoRn & aste?sé‘H’s Esrega’ieé?}dti‘l&ﬁ%f@uﬁ 1?8 fhpari son
may be di splnerediohdlot dt€onFinAQkatse@bnM ndow 306. System And System
Conmponents The systemis described in greater detail hereinafter with
reference to Figure 4a. The

An Analysis Sub-module is responsible for analysing the recorded data. Depending

on the requirement this analysis is done for each user interaction or for all the

interaction in a user session.

The analysis occurs on basis of time-based media accessed, and standard or custom
algorithms or methodologies may be used for analysing user behaviour. An example
is counting the number of annotations attached to a particular frame, for example
represented in timecode, of video in a video-annotation system. Once analysed, the

data generated is stored in the Analysis Repository 420.

For example, when a user creates a new annotation the event is recorded and during
analysis the Analysis Repository (420) m'ay be updated to reflect the same. The
analysis may trigger updates in entries such as total number of annotations created by
the user for the time-based media in use or accessed, time stamp in the time-based
media where the annotation is created, and miscellaneous data such as time elapsed

from last creation or update.
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Static User Data Repository

The Static User Data Repository 430 stores static data such as data related to user
profile like gender, age, interests and others. This type of data is obtained from an

external source through the External Interface Module 460.

Generator Module

The Generator Module 440 is responsible for processing the data stored in the
Analysis Repository 420 and Static User Data Repository 430 so as to obtain data
which may serve as a navigational tool. The processing is done based on rules or
criteria which may be defined by the system or the user. The rules and criteria may be
used to form entities like filters, which may be used to gather relevant data for
processing. The processed data is packaged into a data structure and sent to the

Display Engine 450 for further processing.

An example of an operation is when a user wishes to navigate the time-based media
as viewed by a demographic population of age 19-28. A filter may be created which
gathers user identification (ID) of users within the age group of 19-28 from the Static
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used to gat des ta elpesdartmitiad atafeodet by the user or defined by the system. The request
defines the type of information to be displayed with the timeline feature. For
example, a request may be made for displaying frequently viewed sequences, or
annotation frequency distribution in the time-based media. The request is obtained
and the respective type thereof identified in the Request Analysis Module 482.
Depending on the request, appropriate rules or criteria are formulated in the Filter
- Generation Module 484. The rules or criteria may be embodied as filters in the
Generator Module 440. These filters may be generic, like filters for obtaining the
annotation distribution for a video footage, or customized, like filters for obtaining the
annotation distribution for a video footage satisfying the condition which the creator
of the annotation be in the age group of 18-30 years. The generic filters are obtained
from the Generic Filter Repository 486. Once the filters are formulated, the data is
obtained from the Analysis Repository 420 and/or Static User Data Repository 430.
Required data may also be obtained from external entities through the External
Interface Module 460. Filters are applied and a data structure generated in the
Processing Module 488 for the Display Engine Module 450. Filters may also be used
directly when obtaining the data from the repositories 420 or 430. A simple
implementation of ﬁlters.may consist of statements which query the database

implementing the Analysis Repository 420 and/or Static User Data Repository 430.
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filters rrgayXIHe&éeéqgge?re!n%t,leslafléglef“il?ﬁlieisén Elé’rsy%%’_f"g’f H‘? HEridtens wihdearicaw!
di stri buti oentfties may ¥t depeitoatrags, uﬁirati%i@ftc&fﬂ e Ehtemhk&uitibd bEpSpiQlin®bt ai ni ng
the annotation stribution for a video footage satisfying tﬂe condi tion
whi ch t he CFveea{sor or example in a video annotation systemn, the system is required receive a

video from a video database and the associated annotations from an annotation

database. During any interactive session with users, the system may need to update

the annotation database with the actual contents of the new annotation created during

these sessions.

Event Handling Module

The Event Handling Module 470 is responsible for handling events triggered by user
interactions with the system through the media player or GUI module 480. Such
events may be internal or external in nature. Internal events are handled by the
system, while external events are propagated to external entities via the External

Interface Module 460.

Process Flows In The System

A number of process flows in the system are described hereinafter with reference to

flowcharts shown in Figures 5 to 8.



of the annotation be in the age group of 18-30 years. The Q?r&%t?t? fdgober s
are obtained fromthe Generic Filter Repository 486. Once PTter are
fornulated, the data is obtained fromthe Analysis Reposit#f ﬁeﬁ@@rYa%QQQ)r
Static Usewdatiav3Bepository 430. Required data may al so ber/s@iiantied from

external entities through the External Interface Modul e 460. Filters are
applied and a data structure generat ed irs the Processi ngdl\/bdul e 4% for
the Displ ay irectl en
obt ai ni ng tgg@gg&gh%\@ B%SI Eeggrt?s'e %%S§69 zgﬁt% glemr%%lm a session

i npl ement at iapt refositpryt w@tln&yift@omlm stssiofi igt tat dhentBehwhibeh Rgeediyig t dne
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Reposi t ory %Wﬁ%é@t ober % a\‘—‘%‘%r s {"ﬁ}"fbtﬁ?or% @g‘f‘:@iggézgar_ts in
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responsi bl e far obt ai neﬂ_% t he. isplayed as a data structure

from the GeN@FAR&PT HHEYHNS cadpin Tfé‘iibé‘?g) Vﬁl@f“dhe Fsﬁée‘%ﬁséﬁ%ﬁs%a% &lpe analysis

charact eri stiaf§ ad6r gieefehdibiLeatiing HRishet0! ENBOtALL QY ré)c{ulrteg'%xt%}ﬁﬁt QM Ofs by the
user, the D splay Engine 450 then generates a visual conponent or object.

The GU or IGEBREF] Wat istsR BBj acequgeine senteund ipta Iﬁéelmdspll ayteErfgo véa todul e 450

be depl I r I | . nodul e
28 super | Mo Bl ML 4O T LB o THED R 1535 e as a

pl ug-in for Sphédaswdiwt ihngtandaidaoptuaiper 3IOOIpuhmsnd1ptagleateda1ddhe isgamanh. tTheel i ne,

depl oyed tandal one _vi sual it h wor k
g;ncﬁlrooniysat%glﬁ@%&%ﬁﬁdﬁéfggi%@r §::gglomge SETOTRY & e E%PQ’FH&{ PPHICEY ?%\Qg".rl\/bdul e
The Ext er naktolagt er fjatee iMadtdpes4960 i s responsi bI e for providing an interface

between any external entities and the nodules in the system The _
interactions with the external entities may be requests for data, updating

of data for Taxtlewordrt itiwi in€Biguierc RILRAErbdtkes BY Alth SatteAhig ﬁﬁt%‘fg’éa%h' n-a
vi deo annotation, system the systemis required receive a vid froma

vi deo dat ab4482Hi08” Kle reReEEY atPdefingn Albr agach risteraction ah thmﬁ&@aﬁebfmotdat abase.
During any RBERARE ahY ASGIR ABANE U0 UESES usel BEhRYRE SIUIBY:n GG ! Qilfpdat e

the system is tracked or recorded in a process 610. If the analysis requires external
data as determined in a step 615, a request is sent and data received in a step 620 via
the External Interface Module 460. The data gathered is processed or analysed in a
step 625 based on the standard or custom algorithms implemented in the system. The
results generated by the analysis process are sent to the Analysis Repository 420 for

storage or update in a step 630.

The flowchart shown in Figure 7 relates to processes in the Generator Module 440.
The Generator Module 440 receives a request for displaying the navigational tool, and
the request is then analysed and identified for type in a step 710. Depending on the
request, appropriate rules or criteria are formulated in a step 715. Once the filters
have been formulated, the data is obtained from the Analysis Repository 420 and/or
Static User Data Repository 430, and/or external entity in a step 720. Filters are

applied and a data structure generated for the Displ'ay Engine Module 450 in a step
725.

The flowchart shown in Figure 8 relates to processes in the Display Engine Module

450. On obtaining the display data structure from the Generator Module 440 in a step
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sessi on. Theendkdd iDediaw BYIGUItH Rk 450 fOF diR&5Phdi g ©BRds in a step 520 when
the user ends the session. The analysis starts after the session tracking
finishes. If the analysis requires external data as determned in a step
525, a requeghpi®r BEmésigata received in a step 530 via the External

I nterface Mbdul e 460. The data gathered is processed or analysed in a step
535 based ohhg Hebasiirapaetithe invensancare atefroatily hmpleienpbensing mbmp;ltetrhwclbys_t em
The result € t I S DF. are sent to the Analysis
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requi res external . S : L
9 steps t%r providing the navigation system are effected by instructions in the software

that are carried out by the computer or group of computers in a network. The
software may be implemented as one or more modules for implementing the process
steps. A module is a part of a computer program that usually performs a particular
function or related functions. Also, a module can also be a packaged functional

hardware unit for use with other components or modules.

In particular, the software may be stored in a computer readable medium, including
the storage devices described below. The software is preferably loaded into the
computer or group of computers from the computer readable medium and then carried
out by the computer or group of computers. A computer program product includes a
computer readable medium having such software or a computer program recorded on
it that can be carried out by a computer. The use of the computer program product in
the computer or group of computers preferably effects the navigation system in

.accordance with the embodiments of the inyention.

The system 28 is simply provided for illustrative purposes and other configurations
can be employed without departing from the scope and spirit of the invention.
Computers with which the embodiment can be practiced include IBM-PC/ATs or
compatibles, one of the Macintosh (TM) family of PCs, Sun Sparcstation (TM), a



data as determned in a step 615, a request is sent and data1z§$| ve 0I09 a
Step 620 via the External Interface Mddul e 460. The data gat

processed or analysed in a step 625 based on the standard of’ EG%"t“@FM 2006

al gori t hnswiomplvesented in the system The results generaeedsd/ovire

anal ysis process are sent to the Analysis Repository 420 for storage or
update in a step 630. The flowchart showd in Figure 7 relates to processes
in the Geneyaiy u 0F equest
For di spl a1 o B e e T e oL e B D
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St ati ¢ User piogtam IRequsd 0w R ari30sk dxive/(genemiy eie;maﬂed efnbliotly 29 th Bighilea)) ag’ 20.
Filters are, a daast e gener dfor t he Di splay Engine
Mbdul e 450 i é’%‘é’“{a af’%%ﬁe é Haard[ ’éﬂg&}eﬁrq A9 Aistgr BePrresssr e t o
processes |h1tetrhned15,‘uesq®dnage Eﬂ@lenlerobﬁa_dﬂhlﬁl arfb@ata BXhyOdY AdcBinPHstel Qs Stl?cl: ay data
structure fromthe Generator Mdule 440 in a step 17 QOctober 20 27

Febr uary 2088 Y37 BT9325 IPEIFBECE crersttthige hgdliskidiee BPspl ay Eng| ne
Modul e 450 generates or obtains the visualization paraneters in a step
815. These paraneters contain information |ike size of displayed object,

col or scherrgl sPBYe instasces, S5 rigeramdnat freusplict e the uparcanstedos adfe REBE pr Or
system def i £ o d i.s then generated in a
step 820 bagggppg da @%ﬁa &19%?%@@%%3% gfoggggfé)?%g mltlVe{yhcoubre i ysteps.
The GU or thesusat flz:at Klwnllﬁb'pécmahennc&iengémaseab@ﬁhectsd sente tcompixer, Got nodul e

480 for dis 1d ter errent on The enbodi rents of
the inventi %Jr? r ensptﬁ}a uér ab for%*f Hi 2sp ﬁloﬁﬁedam GPRPUCEHERM 28 ¢ he
gener al - pur hasetleo opupeer febanb mnBdifingtd18difs nREndic axR, PRONIP i) sted hat are
i nt erconnect.ed. via a netwo particul ar, the functional i ty or

processi ng GFU{thd maﬁﬁ?ff’é’&?i’%r@%‘y%t%‘?ﬂ@f 1liffagrﬁiiélaﬂsrﬁ’é§}°1béh@%l Retepanedl as
sof twar e, Ofonghutd AR bfSther device, a computer readable card such as a PCMCIA card, and
the Intemet and Intranets including email transmissions and information recorded on
websites and the like. The foregoing is merely exemplary of relevant computer

readable mediums. Other computer readable mediums may be practiced without

departing from the scope and spirit of the invention.

In the foregoing manner, a system for navigating primary media and/or meta-data, and
facilitating the generation and analysis of meta-data is described. Although only a
number of embodiments of the invention are disclosed, it may become apparent to one
skilled in the art in view of this disclosute that numerous changes and/or modification

may be made without departing from the scope and spirit of the invention.



program executing on the conputer or group of conputers. The method or
process steps for providing the navigation systemare effected by
instructions in the software that are carried out by the conputer or group
of conputers in a network. The software may be inplenented as one or nore
nodul es for inplementing the process steps. A nmodule is algaPtL@MeE12007
conputer programthat usually perforns a particul ar fu cti h&b?“Félated
functions. Also, a nodule can also be a packaged functldﬁaPulﬁaFHwﬁVe uni t
for use with other conponents or nodules. In particular, the software may
be stored in a conputer readable nmedi um %ncluding t he storage devices
descri bed bel ow.,,Jhe software is preferab y | oaded into the conputer or
group of conputers fromthe comput er readabl e nedlun1and then carried out
by the conputer or group of conplters ™ A"¢snplter pr'ogram product incl udes
a conputer readdbié& nmedi um having such software or a conputer program
recorded on it thatwean-beveanriedd out: byua conputer. The use of the
conput er program pr.oguct..i.f...theconpuh.eri.or..gr qup of conputers preferably
effects the naV|gat|9p“sxsteq1l,Hm ccprgaECﬁumqth A.he embodi ments of the
i nvention. The systen128 'S 5|hpfy rovided for i1lustrative pur poses and
ot her confi gurations™ Cén'bé“éHbT“yeﬂ SRS “dBpar t'i“Hg f r om t he scope and
spirit of the inventionsn Conplutersewithmwhireh tdie ~enbodi-ment can be
practiced include I-BM:RPC ATs or conpatibles, one of the Macintosh (TM
fami |y of PCs, Sun Sparestation.(IMuu.d.L{-.0cteber. 2007, .27 February 2006
WO 03/ 019325 PCT/SG£1[00174 17 wnrkstatlon.or t he "Ti ke. The foregoing is
merely exenpl ary of "the tVpes of'bbﬁpdté?§ W R Whi'eH e enbodi nent s of
the invention may be practited.  Fyprcal Fyicthe processes of the

enbodi nments, descri-bed - her-ei naftef:. -.ar.e resident -as.sofitware or a program
recorded on a hard .disk.drive (generally depicted as block 29 in Figure 9)
as the conputer readabl e nmedium and read and controlled using the
processor 30. Internediate storage of the progran1and any data may be

acconpl i shed usi ng the’véeﬁlconductof“ﬁenﬂry"Bl posérbly fn concert with

the hard di sk dr| Ve 2Qu.d sophical sepressatition  imclide: shador providng o
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I n sonme instances, the program may be supplied to the user QﬁQﬂﬁ&ﬁHQ@o$
CD-ROM or a floppy disk (both generally depicted by bl ock %i
alternatively could be read by the user fromthe network vi %ﬂﬁﬁﬂé@OOG
devi ce conMgrwéd)®d t he conputer, for exanple. Still fure@BsGoitohg4software
can also be | oaded into the conputer system 28 from other conputer
readabl e nmedi umincludi ng nagnetic tape,!% ROMor integrated circuit, a
magnet o-optical disk, a radio or infra-red transm ssion channel between a
conput er and anot her device, a conputer readable card such as a PCMClI A
card, and the | fherficThng (it flawet 3 iwieramli g erans for adispiegisg ofis and
infornation t T oregojng. 4 S nerely
exenpl ary oﬁﬁggﬁggﬁﬁ?ﬁgog%§?§? qﬁn@%gbfa$ hfhﬁes Hf%i SQ D an r'dadabl e
medi ums may Htf@mpﬁ’“actrp@édg\Aﬂ)tﬂhﬂ)htstor:d@[ﬁausttrl m@wfcruom inlﬁmno:peelatmg gpitei t  of
the inventi I navi gati.ng primry
medi a and/o(r;)l{}rrl?%"ltnlz;bf H?g%ﬁgﬁg%ogg ?ﬁf$§¥q%ﬁn?'81§@ﬁ%ﬂ§tu8ﬁngﬂﬁm'ﬁalysis of
neta-data is described. Although only a nunber of enbodi nents of the

invention are disglosed, it may beco varent to one_ skilled in the art
in view of Phis %C%S%H} tH%tCﬁU%egeng niés THEY of°r nbidPlEYieat thn  may

be made wit hﬁﬂlﬁdIﬂ@:ﬁb&b’lial ngrafﬂil@dm trige®60A6h aAREIuRBd I inkarf ftcnhe 1'00M?r%t 'a@n t 7
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licel i n| t C11 1T‘17hn system ab |m claim Gl/\/x\gh,ere;lri lhetmea’ns\lf/‘m. facﬂitatmglébntroﬂ of the
scrern... in 1, 1] n. | 1,
ptimary-media currently bemg played 1ncludes means for facilitating control of the
meta-data.
8. The system as in claim 1, wherein the means for accessing meta-data from a

meta-data source includes means for accessing secondary media from a secondary

media source.

9. The system as in claim 1, wherein the means for generating the GUI includes

means for displaying annotations associated with the primary media.

10. The system as in claim 9, wherein the means for displaying annotations

includes means for displaying annotation threads.

11. The system as in claim 10, wherein the means for displaying annotation

threads includes means for retrieving commentaries associated with the primary

media.

12. The system as in claim 11, wherein the means for displaying annotation
threads further includes means for retrieving replies to commentaries associated with

the primary media.



Ir~ .:,!..cr.|.< 1’." ,n_!,,?cUIta |n|,Ir-nI,-I|on r17‘bctoL>er2 2
nst:,r , . :~ -1, 1Il 2'tl~rr .:nh (..I\ .. ~ |:. )7Fb q2ﬂ00~
I~i 1. S PR L TR PR N R U P T j |2 February 2006
ST |ICw003m®5325r| [ L' |, 111( 13 o,!!:L. 1I: It rrlch/Sd;mmoiml lii.!
IJ 111 1;1. I;~.. ' 1.. .. ':I! il ~I'I' U I N I
st -l ci)rr; rllr ht,'. I!LI::lz(C I re: . ~| | :
...:U~if:_f| Str Lo, r U O B o I g -nr71101 1. ) 111~
foo b o 0V . 11l1~rla'~-rr c' . 130 R R
Vii..:. it :13.::iThe sysgmQaes mbelrlm20@,7 wherginFgior meay 200EPIWDZ0OBhOLIBRS
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di spl ayi ng t mil t1 di vens: on representation includes neans
for providing as information relating to the history of user interaction,

i nformation rela t he r. of. annot ati.ons associ at wth the
primary medi'd at tﬂ{lﬁgyséw Pt leilggg’t Whspein ghe I?Ff‘élsé?fﬁeé‘ﬁ’iaﬁgg e @Sla‘lnﬁ%uées wher ei n
t he means f ofieads sploaymmtgngtdi@laymisttrmdﬂﬂoﬂmsagﬁalcoﬁlﬁaa@huﬁ&lghrméteﬁﬁn{s@ftI on

i ncl udes neans for 'ﬁlftg\“ di ng i nformation rel ati ng to the history of

user i nteradtFBhAs W ?Fﬁﬁf‘?“b?’fldrré?“élﬁ M GotentinhBput frum themusyr hrovgh Hstuaen ons
associ at ed woflpufehe prinmary media at the current location that are read.

. 7. The systemas in claim1, wherein the nmeans for facilitating control of
the primry msdl a currently being played includes rreans for facilitating

control of tjke asa@éﬁ? as Sn_dB& Slyslélﬁpgéaﬁlc'ldau{:ol %eg] mmgcrorechrgg ]Eugee} means

for accessing neta-d roma neta source d8s 'Trean

accessi ng sécorvdar yndredil wifgtbencaosied osedbehpvionedi a source. 9. The system as
in claiml, wherein the means for generating the GJ includes neans for

di spl ayi ng annotations associated with the primary nmedia. 10. The system as
in claim9, lher &ha syhienmeansidinr 1 5ivarkay HRgmaadR dbatdcoSng and analysing

includes means for recording user behaviour wherein user behaviour is recorded

based on input received through the means for accepting input from the user.

17. The system as in claim 16, wherein the means for recording and analysing

includes means for analysing the recorded user behaviour.

18. The system as in claim 17, wherein the means for analysing user behaviour is

based on each interaction between the user and the system.

19. The system as in claim 17, wherein the means for analysing user behaviour is

based on each session of interactions betwéen the user and the system.

20.  The system as in claim 16, further including means for storing information
relating to analysed user behaviour resulting from means for analysing the recorded

user behaviour.

21. The system as in claim 20, further including means for generating navigational

information based on information relating to analysed user behaviour.



i ncl udes neans for displaying annotation threads. 11. The systemas in
claim 10; wherein the neans for displaying annotation threads includes
means for retrieving commentaries associated with the primary nedia. 12.
{he systemas in claim1l, wherein the neans for displaying annotation
threads further includes nmeans for retrieving replies to coimentardresco”
associated with the primary media. 17 October 2007 27PFQBLH§ﬁyTZQQG WO
03/ 019325 PCT/ SGOL/ 00174 20 13. The systemas in clai m'i2]" Wherein the
means for displaying annotations further includes neans for inputting
annotations. 14. The systemas in claim1, wherein the neans for generating
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inclaim1, further i'ncluding neans for recording user behaviour and
anal ysing the recorded user behaviour. 16. The systemas in claim15,
wherei n the neans fior -r-ecor-di.ngicand -anal yshng: -ipeludes-:means for recording
user behavi our wher.ein;user, :behavj.our is recorded based on input received
t hrough the means for accepting input fromthe user. 17. The systemas in
claim 16, wherein the nmeans for recording and anal ysing includes neans for
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user behavi our resul-ting from-neans rfror analysi ng the recorded
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user behaviour. 21. The systemas in claim20, further includcwhent@ds for

generating navigational information based on information atin
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28. The nmethod as in clal m 26, wherein the step of displaying the

Ut L1 df ensignal (Bl ARERL AL R SIBAL U CRbR! YEs ol opr okisBLaxl o as
information™ relatin o the his of user intéraction, °on
rel ating tOntuﬂminfnexexqmmhgmpmalhepmkmmoh binc 1 yotels mpwfrmmlangsa.s ﬁhfayﬁwhoat t he
current | OC?‘élét?n% to the history of user interaction, information relating to the frequency of

annotations associated with the primary media at the current location that are read.

31.  The method as in claim 25, wherein the step of facilitating control of the
primary media currently being played includes step of facilitating control of the meta-

data.

32. The method as in claim 25, wherein the step of accessing meta-data from a
meta-data source includes step of accessing secondary media from a secondary media

source.

33, The method as in claim 25, wherein the step of generating the GUI includes

step of displaying annotations associated with the primary media.

34, The method as in claim 33, wherein the step of displaying annotations

includes step of displaying annotation threads.

35. The method as in claim 34, wherein the step of displaying annotation threads

includes step of retrieving commentaries associated with the primary media.



29. The nethod as in claim26, wherein the step of displayiiagdtbger 2007

ul tidi mensi onal graphical representation includes step of ryszox)i di n% Bs
information relating to the history of user interaction, |2 fSPRetY R

rel ati ng twotmigsesrber of annotations ‘associated w th thecpséomoy+ nedi a at
the current location. 30. The nethod as in claim26, wherein the step of
di splaying the nultidinensional graphi @&l representation includes step of
providing as information relating to the history of user interaction,
information relating to the frequency of annotations associated with the
primary medi@ atThenectiod peir clpisc 3t ivdisraih e stapeof dispdpyiigannphonrdrepdsl as in
cl ai m 25, I factdob i - : - i]{}m medi a
currently \Q@?ﬁ% lg?lg‘g%é&:"ﬁ”gfﬂ gxgﬂ%%ég%&%& CP %g{léﬁfa%lg%sﬁg&%%%t%}tg{a{e taf\iye net a-
data. 32. Thediaet hod as in claim25, wherein the step of accessing
neta-data froma neta-data source includes step of accessing secondary
media froma secondary nedia source. 33. The nethod as in claim25,

wher ei n t he3at epllef mghodnain dgnt 3t wGelleir the lsief @$ displaging @bhnethisqak dyiithrg

annot at i ons, oci at with the primary nedia. 34. The nmethod as in claim
33, wherei n”al?s'i‘ S drf‘p”dﬁ“égp"r“&%aﬁamannot ations includes step of displaying
annotation threads. 35. The nethod as in claim 34, wherein the step of

di spl ayi ng annotation threads _includes step of retrieving comentaries
associ at ed Wit h temphpdas o plgign g2, herapithper obemnerame tap Bl includses WO
03/ 019325 P@]f %e@aﬁﬂ%‘hi%ﬂa}/ FRrudififs BRI @Smp el hﬁ‘bd@h:aéhicm}?er Glep the
step of displaying annotation threads further 1ncludes step of retrieving
replies to @manyHR ithescompsibyisattend and sthp pheccpptingangut froed ihe. us@7throfige net hod
as in clai . ih the step of displaying annotations further

i ncl udes S{Qggﬁé?%ﬁ ﬁ"lte{?i ng annotations. 38. The nmethod as in claim 25,
wherein the step of generating the GU includes

39.  The method as in claim 25, further including step of recording user behaviour

and analysing the recorded user behaviour.

40. The method as in claim 39, wherein the step of recording and analysing
includes step of recording user behaviour wherein user behaviour is recorded based on

input received through accepting input from the user.

41. The method as in claim 40, wherein the step of recording and analysing

includes step of analysing the recorded user behaviour.

42.  The method as in claim 41, wherein the step of analysing user behaviour is

based on each user interaction.

43, The method as in claim 41, wherein the step of analysing user behaviour is

based on each session of user interactions.

44, The method as in claim 40, further including step of storing information
relating to analysed user behaviour resulting from analysing the recorded user

behaviour.



step of generating display instructions on a user conputer through which
the user interacts with the conputer system and step of accepting input
fromthe user through the user conputer. 39. The nethod as in claim25,
further including step of recording user behaviour and analysing the
recorded user behaviour. 40. The nethod as in claim39, wheregicnecbhe Btep of
recordi ng and anal ysing includes step of recording user behaVder Wwher ein
user behaviour is recorded based on input received through” accéptlng i nput
fromthe user. 41. The nethod as in claim40, ' wherein the'step of -
recordi ng and anal ysing includes step of anal ysing the recorded user
behavi our. 42. The net-hod- as-:icn chaim:4%.. wher ei.n-t he..st.ep of anal ysing
user behavi our |, -based.on.gach user iLonteraction. 43. The nethod as in
claimd41l, mhereln the step of anaIyS|ng user behaviour is based on each
session of user interactions. 44. The nethod as in claim40, further

i ncl udi ng step of storing infofati o™ Yefhtingmfﬁ*aﬁa¥y§ed user behavi our
resultlng fron1anaPyS|ng t he sr ecor deduser ‘behaviveur.i1:7 Oct ober 2007 24
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February 2006 WO 03/1119325 PCT/SGC@LQO 174 25 50. The product as in
clai m 49, wherein the conput er readabf'e" prlogr amicode” ‘means for causing the
di spl ayi ng of the mul tidi mehsi-onal -graphical representation includes
conput er readabl e program code nmeans for causing the providing as
information relating t.o-the neta-data,.of .inforoation relating to the
history of user .. ... ... .
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interaction. 51. The product as in claim50, wherein the conmpét@atoberQBl e

program code neans for causing the displaying of the multi diﬁer_ndédrggrglzoo
graphi cal representation includes conputer readable program'codé neans tor
gausi ng th¥QBeveding as information relating to the netBEUNEEHO TR
information relating to the history of user interaction at each |ocation
of the primary nedia. 52. The product ag5in claim?50, wherein the conputer
readabl e program code neans for causing the displaying of the
mul ti di nensi onal _graphical representation includes conputer readable
progr am coded-nmeah? POdueiatisinngaifth&9pVBsiridi e caspuichredaRle inseer#B| @if ng t o
the history gf,Ugercah M LHRCEHLARin®br it AL IREhGRINE! BLbiNGtBptdGtashs equency
wi th which {nhenspri r%r;/ g(rarekgl a1 @gynfﬂ aye% at the cﬁ’rre%jtab]?locat?on._ a%lg. The
product as inqludkmicamBater whrsiabienprobranc oogrutieany dadaiiseigpiegparvidingies means
T or causi ngin%]‘fhaﬂb& pél%[}%glnl% t‘ﬂg ntlerazf"-d;fﬁI Iot iglfo%gt%oll Or%ﬂiltin & %‘e‘ ﬁi[%‘lor F &P Es%?ent ation
i ncl udes conputer readabl e program code means ForCaus| ng 24 provi di ng as
i nf or mat i onimehatonng to the history of .user interaction, of information
relating to the nunber of annotations associated with the primary nedia at
the current location. 54. The product as in claim50, wherein the conputer
readabl e pregranTgogeduseans o saushégintthe dinplenyédagblofprédigm code
mul ti di mensi onal _graphi cal representation _includes conputer readable
pr ogr am codB'°Hsalts AEHng fiFsTingj2 e op sy maltignensionslngiaplieli tspreseaiaiien ng t o
the hi storyRfudts @bmbMeP BktabRNproBfam! REQ TRLAOTor @hithNehel ?rotvnﬁn f,g equency
of annotations associated with t'he primary nedia at the current 9 ocati on
t hat are readormpfioneelaiier to2he metPFaifelfrinryatipoelating to 3t his©B25f user
PCT/ SG 1 1/ 09174128 .: &Rn lc;EQﬁmPg?ﬂﬁé‘@rim Ay clai m49, wherein the conputer
readabl e program code neans for tausing the facilitati ng of control of the
primary media currently being played includes conputer readable program
SELLL U E?r CRRe Ipl% uct:tha?s Inac Iai|1r|1 %&t \Iivﬂg'ei(r)lf the %81@1&)&%% L'ngaIEIQ %rgg}gn%_c%%g a

means for causing the displaying of the multidimensional graphical representation

includes computer readable program code means for causing the providing as

information relating to the history of user interaction, of information relating to the

frequency with which the primary media is played at the current location.

53. The product as in claim 50, wherein the computer readable program code
means for causing the displaying of the multidimensional graphical representation
includes computer readable program code means for causing the providing as
information relating to the history of user. interaction, of information relating to the

number of annotations associated with the primary media at the current location.

54. The product as in claim 50, wherein the computer readable program code
means for causing the displaying of the multidimensional graphical representation
includes computer readable program code means for causing the providing as
information relating to the history of user interaction, of information relating to the
frequency of anmotations associated with the primary media at the current location

that are read.



56. The product as in claim49, wherein the conputer readabl §(§r ogr am code
means for causing the accessing of neta-data from a neta-datd Q6GPee2U07

i ncl udes conputer readabl e program code neans for causing tWeF%QfH%@sgqp@ of
secondary wedidal9t¥ om a secondary nedi a source. 57. The prods@u/oas4in claim
49, wherein the conputer readable programcode neans for causing the
generating of the GQJ includes conputer 2eadabl e program code neans for
causing the displaying of annotations associated with the primary nedia.
58. The product as in claim57, wherein the conputer readable program code
means for cadsi ndDf WEOS ps Ayl 4O, atersimtticosniuies| teaisslecpioputrecodeeadabl e
program co S j di ayq fi rneads. 59.
The product ngegﬁi? jﬁd}cclag?frlng glg%%\xﬂgar%@ﬁotﬁﬁg&@o%@? eP(rH Hrlagggrg‘{)d?ae&%?eggpg%mgode
means for calpyehigciudes dingpiteryeadgblepragmamo tadd mernt fioreadsng the |fardiéstingostput er

readabl e pr.ogr eans for causing the retrieving of comentaries
associ at ed \?\A&?ﬁ[}&{aﬁg@%ﬁe}?ﬁn%?‘y nmedi a. 60. The product as in claimb59, wherein

t he conputer readabl e program code neans for causing the displaying of

annotation threads further includes conputer readable program code neans
for causi ngtS he ﬁig‘f PR hg Gt C]Ia%l4§e§V%F‘8‘“c ‘r?TFé’mpé‘F‘?re@adagEsH@Eréf“eﬂo% th the

primary nedingandlor ddeinprweustesasg ol médidaablom W eR&h Barh NG u&eMRMLES

r eadabl e program cod means for causing the displaying annotations further
i ncl udes coﬁ%ﬂ?‘é?r ‘Fé‘g’ﬁk?o‘ffégrablr‘ﬁé‘? BRrRsdaeCHYEiRR shef asecseiag oFf mryondrsy megiat t i ng of
annot at i ons frodn/a §66QRBF MEAQ dourds! February 2006 WO 03/019325 PCT/ SGOL/ 00174
27 62. The product as in claim49, wherein the conputer readable program
code neans for causing the generating of the GU includes conputer

readabl e pr ggr amr,code PRANS, F2hn GBUSHAL: e GRNeIAtLng,Rf displ a
instructions on a uge( “ConpUt er mtg? g’:l}gf%m ?c%g}pﬁéerﬁgae(gbgn}frggrﬁgi %c}/d\ﬁ/i th the
conput er systeaps &mdasing ttcegenewtidgbl ¢he GUI includes computer readable program

code means for causing the displaying of annotations associated with the primary

media.

58.  The product as in claim 57, wherein the computer readable program code
means for causing the displaying of annotations includes computer readable program

code means for causing the displaying of annotation threads.

59. The product as in claim 58, wherein the computer readable program code
means for causing the displaying of ammotation threads includes computer readable

program code means for causing the retrieving of commentaries associated with the

primary media.

60. The product as in claim 59, wherein the computer readable program code
means for causing the displaying of annotation threads further includes computer
readable program code means for causing the retrieving of replies to commentaries

associated with the primary media.

61. The product as in claim 60, wherein the computer readable program code
means for causing the displaying annotations further includes computer readable

program code means for causing the inputting of annotations.



program code neans for causing the accepting of input fromthe aggketdooough
tthe user conputer. 63. The product as in claim49, further i2234 g}?i ng 06
conmput er readabl e program code neans for causing the recordi UL &P
hehavi our Wed3&@MNBRYsi ng of the recorded user behaviour. BAT/SGn&pProduct as
in claim®63, wherein the conputer readabl e programcode neans for causing
the recordi ng and anal ysing i ncludes conputer readable program code neans
for causing the recording of user behavi our wherein user behaviour is
recor ded baS@? o] inlg%u(il recei ved through causing the accepting of input
fromthe us¥r. © PEAGRCH 28 dlCtaiBsH: nvhieran o qomier erdabit erogmmp woés
readabl e prQgéRNF6088ising8: i ' ' |
i ncl udes conput er readaglq g_@%re{l)ééftg%a&z%gg}[ynlgglﬁgﬁ%g?&%%gﬁ%gd@%:&é%aa%si ng of
t he recor dedode arcape faviageing tes serphasing raf dlisplayamsirurtiohmom abtser whiepeen t he
conputer re - Q0 0 - or_causing. the anal ysin user
behavi our i ?ﬂ@g@gaﬁ E)% @g%sgluglgerrac:{%t% gtflatg? Meliide ela%gteﬁ*hémgf’%aﬁ%?f %ggaifb}f claim
65, wher ei n préganenpunesnsrieacabing thpraogpang odeut fi@ans fser theRds kRisthe
anal ysi ng of OHI?)S{CI' behavi our is based on each session of user interactions.
68. The procfuc as in claim®64, further including conputer readable program
code neans for causing the storing of information relating to anal ysed
user behavi o#r resulting fromc sg'ﬂng t he anal ysing of the recorded user
behavi our. 17" oct'GpEFOBT m?'“}‘tg?yr HPS7 Berkne ST 093913bls PRETISEmiE 0017;
28 69. The maadtgtca@dsnd the ¢tRIIMOSS uskHBdnBbur 4G %iﬂ_&h?%%ﬁ&edﬂ%@rdabl e
program code neans for causing the generating of navigational 1 ntormation
based on i nfosh#%on rel ati ng to anal ysed user behaviour. 70. The product
as in claim®69, wherein conputer readable program code nmeans for causing
t he generating of navigational information is based on the use of rules and
64. The product as in claim 63, wherein the computer readable program code

means for causing the recording and analysing includes computer readable program
code means for causing the recording of user behaviour wherein user behaviour is
recorded based on input received through causing the accepting of input from the

USCr.

065. The product as in claim 64, wherein the computer readable program code
means for causing the recording and analysing includes computer readable program

code means for causing the analysing of the recorded user behaviour.

66. The product as in claim 65, wherein the computer readable program code

means for causing the analysing of user behaviour is based on each user interaction.

67.  The product as in claim 65, wherein the computer readable program code

means for causing the analysing of user behaviour is based on each session of user

interactions.

68. The product as in claim 64, further including computer readable program code
means for causing the storing of information relating to analysed user behaviour

resulting from causing the analysing of the recorded user behaviour.



criteria for generating navigational information. 71. Th](ca prod’m:@c@beihmO?
claim 70, wherein conputer readabl e program code neans or caysik tr &
generating of navigational information is based on the use ofa%sl‘fq%f"g.y 095
The producwoasmin2zl ai m 69, further. including conputer reedsdii@oprogram
code neans for causing the facilitating of communicati on between the
conput er system and any external data siurce.

69. The product as in claim 68, further including computer readable program code
means for causing the generating of navigational information based on information

relating to analysed user behaviour.

70. The product as in claim 69, wherein computer readable program code means
for causing the generating of navigational information is based on the use of rules and

criteria for generating navigational information.

71. The product as in claim 70, wherein computer readable program code means

for causing the generating of navigational information is based on the use of filters.

72. The product as in claim 69, further including computer readable program code
means [or causing the facilitating of communication between the computer system

and any external data source.



