WO 03/ 019325 PCT/ S&1/00174 1 Tine-based Media Navigation System Field O
I nvention The invention relates generally to systens for nedia navigation.
I n particwbans/o143b®2 invention relates to systens for navi gatriseyiveime- based
media to which nmeta-data is |inked. Background Wth the convergence of
different types of nedia over digital networks, such as the Internet, new
possibilities for interactive nmedia are created. In the case of tine-based
medi a, such as digital video which is streamed over the Internet, it is
possi ble to attach neta-TtmabafedrMediafdvégationvkystaneader / audi ence comment s,
to specific frames in the digital video. As this user-generated neta-data
accunul ates, navigational and display problens are created for future
users. W tHhelaOEmSehtisfe at a prem um because of increasing traffic on the
digital networks, users are likely to wish to sanple both the digital
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read and Imke€h segnents of the digital video to watch. An exanple of a
conventional CGU -based device for navigating tine-based nedia is Mcrosoft
Corporation's Wndows Media Player. The GJ concept of the Wndows Media
Pl ayer ang.QjbfjungyPi cal media players as shown in Figure 1 is borrowed
from video cassette recorder (VCR) control panels, whereby typical "tape
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meta-data accumulates, navigational and
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 window 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, 1.e. watched from the first frame till the last frame. Based on this



sequence, i.e. watched fromthe first frame till the last frane. Based on
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net a-data on a conputer temis described hereinafter tem
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
GUIT 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



conprises neans for accessing primary nmedia froma primry nedia source,
and neans for accessing neta-data froma neta-data source. The system al so
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readabl e phogriamry media, and providing information relating to the meta-data associated

with the primary media at the current location.

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 readable program code means for causing the accessing of meta-data
from a meta-data source. The product also comprises computer readable program
code means for causing the generating of a graphical user interface (GUI) for
providing interaction between 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 media 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



code neans for causing the generating of a graphical user interface (GUJ)
for providing interaction between a user and the nethod in relation to the
primary mE@ioao193efacl udi ng conput er readabl e program code mearssoi/or7€ausi ng
the facilitating of control of the primary nedia currently being played,
and conputer readable program code neads for causing the displaying of a
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PCT/ S&01/ 00174 4 information relating to the neta-data associated with the
primary nmedia at the current |ocation. Brief Description O Draw ngs
Enmbodi nentg,.; L ' descri bed hereinafter with reference to

t he dramfﬁgnggﬂfﬁﬁﬁgﬁ?fgﬁgﬁ? §1 shows the GQUI of a conventional nedia

pl ayer; Filubediteatsons thtenGitioof am dediibed|leysnafisrt Withateferatdeoaltht ool s
for show n frequently or nost viewed sequences in relation to a system
accordi ng ‘?f“” gat ts of the invention; Figure 3 shows the GU of

anot her nedi a player with navigational tools for providing information
relating to neta-data which is linked to primary nedia in relation to a
syst em accigdienigshow s dibOtil wé atenvshtionse niedieepieyesn; Fi gure 4a shows a bl ock
di agram of a nedi a navigation and display systemaccording to an

enbodi nent of the invention; Figure 4b shows a bl ock di agram of the
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Modul e of égﬁ&ﬂfiﬁer‘ﬁ% fﬂeq}ﬂ{e%tign-i s a flowhart showi ng the processes of data
gat hering during eacﬁ interaction and repository updating after each

interaction in relation to the User
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;



Behavi our Recording and Anal ysis Module of Figure 4a; Figure 7 is a
flowchart showi ng the processes in relation to the Generator Mdule of

Fi gure 4ayoWw®o082919325 PCT/ S@01/00174 5 Figure 8 is a flpomsear/boighow ng
the processes in relation to the Display Engine of Figure 4a; and Figure 9
is a block diagramof a general -purpose 5:o_r|_rput er for inpl em;ntl ng thsst om
system of Ei 4a. i I Pt e r egoi e or. a
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her ei naf t ehistoas ofisees intdhetithn stit yheobysuseris i datiRkaet bemiddinéie Brigary
media i s considered q}et a- data about the primary media. Meta-data may be of
t wo types.lnfﬂglolﬂicﬁécfr} edherieaftesr m of written, spoken or graphi cal _
comentari es about the primary nmedia constitutes a secondary nedia, which
may be accessed along with the primary nedia. The second form of
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as, the information to enable current users to 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 are used. A primary media consists
of time-based media which is commented upon by people who are exposed to the
primary media. Viewers, readers, or audiences of any time-based media which may
include graphics, video, textual, or audio 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 media, or the attachment location were
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.



frequency of viewing a location in the primary nedia, or the attachnent
|l ocation were a comment is attached to a frame in the primary nedia. An
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nmedia and all the accunul ated neta- data derived fromuser interactions
with the system WD 03/019325 PCT/ SG01/ @174 6 The systemis capabl e of
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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 fgature 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

is 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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by converting the time-based media timeline feature into a histogram, patterns of prior
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 meta-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



A nmedi a player inplenented for and based on the systemis descri bed
hereinafter for displaying frequently or nost viewed sequences along the
timeline weaBurs2of the nedia player. By anal ysing user IpeRsGooo174el ating
to each frame in a tine-based nedia file, the systemall ows neta-data
relating to the behaviour of users integacting wth the systemto be
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exanpl e adisélingl ewetipee@donadttadhéd 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 pattern 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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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
tnedia. 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 trail,vthus
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
ammotation 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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window 300 a user opens a annotation box 344, which contains a annotation subject

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
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Recor di ng iafehctions or actions in a user session.

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) may 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.



Anal ysis Modul e 410 is responsi ble for recording and anal ysi ng user
behavi our which includes user's interaction wth the system such as
addi ng arwotoanisas or annotation, reading or replying to &omsGat/Hans,
rating annotati ons. User behaviour is recorded to gather data such as
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Modul e 410. The Anal ysis Repository 420 stores dynam c data, which is data
whi ch charl§®¥Sfi t h each user interaction.

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



The Analysis Repository 420 may store the data based on the user or

ti me-based nedia, or a conbination of the two. Depending on the scale of
the i npl ewereBatd3eh and conplexity of the system one of Pha/ssvratiegi es may
be adopted. Data pertaining to nost frequently viewed sequences or number
of annotations is preferably stored Wi t1t3 reference to the tinme-based nedia

f teres I abi t ot a
Vi ewed or PPty ReBIDI U0 AR b P9 sl o Rowf B3Fl RIS BreRe yser
I n nost cudamrmmnﬂes Aalag@mbmmslmfy 01f20t R thao tinSe-bdsed Unéds . ofStixaéﬂegt User

Dat a Repository The Stati.c_User Data Reposjtory 430 stores static data such
as dat apr n gleuggﬁyﬂf) Repesitery f‘%(éSt@’éeﬁ dista fox gach pser doreaseks timechasedher s.

This type gtgid %ﬁ@véd%loa%@s'sé@ Quél{ atlo_‘?r‘ﬁts %g]eﬁl ac%&ld?ﬁ%og h I%%g%&@&f” er nal

| nt erface Modul e 460. Gener ator rato
r esponsi bl zslefvent @ﬁagcﬁeemrmgnalrsaatdaca optatiens may bheisedvadbsing Redosittiory 420

and Static_lser Re itory 430 s tain ata whi ch may serve
as a navi gﬁs ?nfs 831% %’@e?‘g%tltﬁéhqa@wﬂ]g%g:“b on rules or criteria
whi ch may be defi ned by the system or the user. The rules and criteria my

be wused to formentities like filters, which may be used to gather
rel evant dBtaGeesratop Masadesd4lyis dﬁﬁélbpd@@gm@d ddailaviils refererege digmt dba dat a

oxanpl o of 1y G M0ye AP B ERTA Reghist Aty olbbr 855 RukP s g
media as (\}er&x\ﬂdmlﬁMoauldellgﬂgGaﬂéiicCFllt@Jprlﬂfsit@l?'l e, aﬁl&Pﬂo%e%ﬁlg MofihletRR. may be

created which gathers user identification D) of users within the age
group of 16hegenrsrater dedule 400 aeagiyeszy @HQQSZSfOPQIFPB&IIE/@)@mlgau@aUéQQl Dat a

Reposi t or hes. [ he il t at her
dalto afr omx?%gﬂznwlg s?es g%io@%or y&fg’gﬁg%hg%ﬁ trﬂlvr%?gt %nsdgl r%?f?a\ 3?0 glht erest.
Assumi ng tdve tArmplysdctsrrﬁapd)stata)sey b42le st@r@rsdefiabd blyahe eAtdm USRI reQieseach

esse an operation is easil
;ngngﬁlsgdr@grﬂgg\:cﬂ?eeﬁ;ge\gg ap OHggt?on to %e 31sp1ayed with the timeline feature. yFor

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.



rel evant data, conventional statistical operations nmay be used to obtain a
trend. This information is then packaged and sent to the Di splay Engine
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events. For example in a video annotation system, 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.
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medi a pl ayeid relepit@yetpd@sing dtedOthe Nebddbn ihah@XIsh | BhatREE REBLANE Snd
providing an additional tinmeline, or deployed as a separate standal one

vi sual ent $P9IYSl§\MQSjr\11%¥Q< sThausey helvisvi smeking onrachrdin@pisgesstilAgtarsdia

| ayer. EXx I r.f Interfa Modu 460 is
PLaver | ExAsEsiobLAr! AEPIdRdL ST URAKLES Bl LLSICR MBI IR0 s

t he nodul egadking dreresyrdirgrandd rea step Spaethicntise Wdet Bndslhﬁe exkiohNdthe afAllbiki €S may
be requests for_.data, updating of_ data for external entities, or

pr opagati naris g é‘.e s,gégo%)g g finishes.fdhe éﬁ%ﬁlétria%f%%?ﬁ@ml daie aéést em
S Tequi I edibBifbd/f A stapl 190 of QiR i/ LAlP AnglAADRBEV AN b B8R0 ST
annot gti ongﬂf roﬁné aﬁl ar?tnegt%t%?gn ealggasflésbaégle,n&rﬁng a\rlly [ _n%eregc | velasessl on

wi t h user sExtemel byefasm Meduladéd Toe dpdagatherdchia pamwaeatdrﬁma@eécﬁiln&_sﬁew tg th;a
actual con s _of the ne notation created durin I hese sessions. Even
Handl i ng vbiupEedivs B gl el PHC Mt Fomplemesligomolle| wsieer RBRGI i ng
event s trigeereenbitddSEy thel MBERGrbRES 2 deht toBe mﬁ%m RJF%QH&Q Adoeropedi a
player or GJ nodule 480. Such events may be interrial or extérnal in
nature. | nHeREAPT WA 8 agiep H¥ndl ed by the system while external events
are propagated to external entities via the External Interface Mdule 460.
Process Flows In The System A number of process flows in the systemare
descri bed Ter Soweldreshost i Fighey enelatet @ pfdcewed ar tstaSHEWMAink HuFhgWags 5 to

: 19325 PCT/ SG01/00174 - 15 . L ,
8. W0 03/ Ol:rl'n?eractlon and repository updating after each interaction in the User Behaviour

Recording and Analysis Module 410. Each user behaviour or user interaction with
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 Dispiay 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



The flowchart shown in Figure 5 relates to processes of data gathering in a
session and repository updating after the session in the User Behaviour
Recor di ngvard/o193adl ysi s Modul e 410. The user behavi our tr &CHISGY1/00174
recording process 515 starts in a step 510 when a user logs into the .
system and starts a session. The user bebaviour tracking or recording ends

in a ste : I\ r€nds e session, The,analysis. starts after

t he sess?ogﬁl%ﬁ ac z%@%lté‘p%“ %Iﬁ%ﬁ\g%&lﬂ? # 15(? € ihal Vscibéal?segfﬁiV}S@éﬁ@%@BPﬁlﬁfﬁ%ﬁﬁ a as
det er m nedini nstep Y16p BBe pardngdere Soniatk ﬁﬂ’(?]l’fmagiﬂﬁ 1ot ?zher sfcgisymgled BbRctS t gp -;530
via the External Interface Modul e 460. The data gathered Is processed o
anal ysed i“r?tl%f ssherpe foydbe display apd othges. &@W@n@tﬁi&yf tl%ﬂ;;)aﬁ]@éﬁim dpfred.

i npl enent i I i EnepA0aL Y siS RS ocess
are sent to'tho! RempunrE R pdURplbas S RERRAELE B LIPHRRELI TSl 0D
540. The fdropacdmeterssibvtammed m tRe guevéo steplsatTehs G@Imoﬁﬁﬂﬁeﬁozﬁbbjéat}&ng@_t heri ng
during each interactio |_repaositor ating after each interaction in
t he Uger BRI serﬁé%@)reg(?ﬁbmg eﬁ%@lﬁésqlljg’qﬁb’&ﬂséem%ﬁ- Each user behavi our
or user interaction with the systemis tracked or recorded in a process

610. If the analysis requires external data as determned in a step 615, a
request i sCeBpdtenlplemeniatiercei ved in a step 620 via the External Interface

Modul e 46 T t ather.ed i.s_process or .analysed in a step 625 based
on the st g%}%fa‘“{ﬁgjogl?m%&gf) %ﬁ{eép\ée&tlp{l ﬁ’??serfrs‘?f)al% 1816‘61?%3 Pﬁ@?éf%’_@lgﬁer’fﬁ@l

results gereha BlypuirpescadvahyiSdrshBtvaGe et ®, HERtotnOoft &S YiSdt Sire _
Reposi to?y, 420tg1?%}r pstrgr;ge o%{ﬁur dlate_ in % step g%odp The fl?%gv.\chart shown in
Fi gure 7 riBlesosgeatesl plaoe astyeki nint pasticdere the Simchbealite 0443300688;[1’1@ Oﬁléhl@ra'él or
Modul e 44 J r f i spl.avi e_navigational tool, an

the r equeg%aR’%gﬁ%%gﬁs’%r?aﬁgg %nﬁ%@e?ﬁ@%kﬁ%ﬂ %e:& ?Syﬁ%ﬁ\g_ﬁrea 0% t% fOR YT _
Dependi ng wogibine exccnting sh, thapempyet at grouploESoMputs. t Bid Mo dr Pravekat ed in
a step 715, ce the filters, have been formulated, the data is obtained
from t he AFRSYS Bopiding thedrayizabon sy are efepiqdbyUmsiuations iIREscoiltersy 430,
and/ or extiggn - & | t - yrFl r [ a data
structuretgitngjrea(?%é&f glrﬂ 'ltB thh%@&pg‘g& Ifr{g r?ILa1 I\%dﬁ@%%g%naege%{bg% g‘%’s The
f1 owchart sofpwre inay Be guplen@nted atas dronge acelbsesor implbechigpihayréiegi ne
Modul e

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 invention.

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



450. On obtaining the display data structure fromthe Generator Mdule 440
in a step WO 03/019325 PCT/ SG01/00174 16 810, the D splay Engi ne Mdul e
450 generwDes/om32Dbt ai ns the visualization paraneters inPeTSGOP0@IS. These
paraneters contain information |ike size of displayed object, color schene
for the display and others. These paramgyers are user or system defi ned.
The GUI Cogpg - di splayed .is.then. generated.i.n a St 820, based on
the data or g%?%nn%fteh?glkgbts[glﬁ%ée{rgg‘?lﬁg t Sr%le}s}}g?/’ie ,ﬁarg LR RELIGOMPGfers

vi sual i zatwiin volligleche Reamoaimgener ahe dnientice Hayt Be tigeticell,. NMPEIIELIA8R: T or
display in a step 825. Conputer |nplenentati on The embodi ments of the

i nvent i on HPEESHP et inybqdmprifedaseabadshagnafiero sysutesidents ag Boftware tdren

gener al - pY;;ROSE: COSMES Bh %ﬁ&y\@j i Al : é/“ at are
i nter connégcrt ed via a net\fa\lor : Isjﬁlafolgér:?#(E:lgﬁaay,dgélﬁ%a%gﬁ%:ot%lkoz%gﬂw ?%ré) 541

pr ocessi nghefcontpater navdapdd intdiwy,stehnet] #idyooerdledaysinze therptoessot 6d. as

sof t war e, a _conput er rogram exeguting on the conputer or .group of
conput ers.ﬁ{ﬁﬁgeﬁéﬁehﬁﬁmg? 9 rtﬁ%&%mgt AP ofatd i b Aeroptplishel hgBg itk system
are ef f ect®mhiddndidtst fflobPHE Pobsibhen SAIEMAFith thE Rgld EEERA Jg.ed out Dby the
conputer or group of conputers in"a network. The software may be

i npl emented as one or nore nodul es for inplenenting the process steps. A

nodul e is rt of a uter programth sual | rfor ticular
function oIrﬁ nge élfse%mle?jﬁlg‘?nﬁ(?ﬁ%a.m %Iag ?S@Pﬁ}ﬁgﬁﬂ CUSH %‘Fg‘gedboé‘ %EBE%‘Q%%
functi onala fibysyctiel @od pénckAly dbpectdd bNbRERED), 6P ARGASINEy B5uldBEW RSy | N
particular, the software may be stored in a conputer readable medium
i ncl udi ng the AEeis figpndls aeticEl ovie ds Brodpadddyiteospniehied stof theasampuerpifert er abl y
| oaded i nt MR u s, fromthe conmputer yeadable
medi um and %‘g}:\e c§at?r| eﬁ E’ot?}% sg{/t&%%ec(&%c#rs%u eeliog%?d 1@?0015% 08{‘“1’&‘@%&#81}“ A
conput er ragodnr poaguiet rdadshlodesivan ikl ebgheiRdak), @ RGK sthgmidg such
software or_ a, cogPuter pr.o%r mrecorded, on it that can be carried out by a
conput er . W& Flagpetopptic n‘gt?ﬂf»& radio e Hriapied dipasmispion chanisb bpiitasn sor gr oup
of conput ebfphtehRd aRbteCddvid! § chbRBulRPidAAL QaSYEH &M PEveAEERRIgNRCce Wi th
t he enbodi nents of the invention. ’

the Internet 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 disclosure that numerous changes and/or modification

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



The system 28 is sinply provided for illustrative purposes and ot her
configurations can be enployed w thout departing fromthe scope and spirit
of the i nwensiotms2s Conputers with which the enbodi nent camCivsGot/ewvs ced

i nclude |1 BM PC/ ATs or conpatibles, one of the Macintosh (TM famly of
PCs, Sun Sparcstation (TM, a WD 03/019385 PCT/ S@&1/00174 17 workstation
or the like. The foregoing is nerely exenplary of the types of conputers

wi th which the enbodi ments of the invention nmay be practiced. Typically,
the proce€rémsof the enbodi nents, described hereinafter, are resident as
software oy a rogramrecorded on a hard disk drive (generally depicted as
bl ock 29 i{] Fi ggrséfs@jﬂ fQ% nayig@ingoprsny edia aabmstadalr oma comdutes sostamd
control | ed.dasiig,d he processor 30. Internediate storage of the program and
any data may be acconplished using the sem conductor nenory 31, possibly
in concert withmtérs fhazatedimpipriniry encdeh from ageiteary isddénesce; t he program may

be supplied to the Eser encoded on CD-ROM or. a floppy disk (both
general |y depi cEEHSHYT Hcetkigayte-daa igrp amel-fgtasgueeand be read by the

user from the ngemarekr g’élﬁra%ng'a]%t%ﬁh%Yh&? nfeRRqER }"cg @é@ﬁdﬁ%'ﬂ{?ﬁ Efion f OF

exanple. Still further, the software can also be |0a I nt e conput er
syst em 28 bewesn aedee and desysten in edaizil te thraptimanyinnalia) dhanGUinigrheting t ape, a

ROM or integrated circui . net o-optical disk, a radio or infra-red
transm ssi on channelmﬁaé{smg’gr{g(é{ﬁ%gggrﬁﬁfﬁé gﬁg“eaﬂ%?“ﬁ@’r medip carently Bt er
readabl e card splgyedaanda PCMCI A card, and the Internet and Intranets
including email transm ssions and information recorded on websites and the
li ke. The foregoi ng Menseipedisplayigm srutidimensipral graphieipenresentationdabl e

di . h : i iced with .
o e L TR S P, AL Tt 0, B A g

departing fromthe sCope and spiri € I'nve

manner, a syst dmifgplayadightivagops irekisnceEidtAioant @ie Felhdrdahdlia, anh
facilitating the %anera%i on .and anal %/si s of neta-data i s described.
Al t hough only @TOVHMScIMmag Ap delrtihtes ther metsedain pesaeinisd witle tei pomesed, it

may becomne app%&ﬁga@@eg{ggemqgga{-&?d inthe art in view of this disclosure
t hat numerous changes and/ or m)ch ication may be nade w thout departing

fromthe scope and spirit of the invention.
2. The system as in claim 1, wherein the means for displaying the
multidimensional graphical representation includes means for providing as

information relating to the meta-data, information relating to the history of user

interaction.

3. The system as in claim 2, wherein the means for displaying the
multidimensional graphical representation includes means for providing as
information relating to the meta-data, information relating to the history of user

interaction at each location of the primary media.

4. The system as in claim 2, wherein the means for displaying the
multidimensional graphical representation includes means for providing as
information relating to the history of user interaction, information relating to the

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



WD 03/019325 PCT/ S&1/00174 18 Cains 1. A systemfor navigating primry
nmedi a and neta-data on a conputer system conprising neans for accessing
primary m&gioaois3esn a primary nedia source; neans for acc@€3iSegl/nara- data
froma nmeta-data source; and nmeans for generating a graphical user
interface (GQUI) for providing interactiad9 between a user and the systemin
relation to the primary nedia, the GU including neans for facilitating
control of the primary nedia currently being played, and neans for

di spl ayi ngSa nuThé déysemsi anain glzphix;alwheei eseNtnadandNfdrodispl8RiLtthag a
timeline for_indicating the current |ocation of the primary media being

pl ayed r el Bftifimensiopal cgraphisak Teprcsentaien ninchdepr mearsy fpsdipaoviding as

provi di ng j i relati : t t: a-a i, i primary
o a ot o penon ORLE 1300 hidhy ol AR O ARTORLA D e Pl
means for dispdrayemgptatives aswlciatadi wignthiepniatarg needhi at alhe crepne®emiat i on

i ncludes neans for providing as information relating to the neta-data,
information relating to the history of user interaction. 3. The system as

in claim 2 whergd Nsyishn MRANS fo@iimdios Phdiend B mdiHh t ki ﬁ%ﬁ?&kﬂ%glthe
graphi cal representation includes nmeans for providing as | rmation
rel ating t®utkimersicnagageephicaf orepees¢satione| mciudgs t mettdwe for sppoovwding user

interactio I ti f the primar dia. /4. The systemas in
claim 2, g%aﬁgﬁ Eglaﬁﬁ ﬁéqﬂ%?nsa?rgp?fg%eﬁdnﬁé nEO]?rthf‘?rH}%@ﬂsrf%ﬁﬁg t@rtgf)hi cal

r epr esent afrequenéynef ufesatimanNssddditedathi Mk HPindEy heti®aiMBld Qrdneliciating to the
hi story of user interaction, information relating to the frequency with
whi ch t he tﬂi‘lmi #aFspdnedi a is played at the current |ocation. WO 03/019325
PCT/ SG01/ 00174

7. The system as in claim 1, wherein the means for facilitating control of the

primary media currently being played includes 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.



19 5. The systemas in claim?2, wherein the neans for displaying the

mul ti di mensi onal graphical representation includes neans for providing as

i nformat iwomeleei ng to the history of user interaction, PeTGGIRDIIGH
relating to the nunber of annotations associated with the primary nedia at
the current location. 6. The systemas i20 claim 2, wherein the neans for

di splaying the nultidinensional graphical representation includes neans
for providing as information relating to the history of user interaction,
i nformati on3rel ahengstem bhén claiIUENCNeroh @BNAEasI mﬂﬂi@m%aﬁlﬂﬁat‘iﬂntsh t he
primary nedia at the current location that are read. .7. The systemas in
claimil, wiEHer Hoiudss meamsior SPUHE auneatioRsy control of the primary nedia
currently being played includes neans for facilitating control of the
nmeta-data. 8. The systemas in claim1l1l, wherein the nmeans for accessing
met a- dat a fié.om &he mpttem datiackonricehereil thdaseane dnsgdneratiag tlesSUDdncdwdzeondar y
nmedia froma secondary.. dia source. 9. The systemas in claiml, wherein
the means Mg @F’é?%%n&]ﬁ@awmiuﬁ%?‘ﬁcfé’sa u?FézEﬁglpflE?F%H 4 WPIcAghaHIfSt at i ons
associ at edinprhéls With tRE by af®filedns HPacc Pﬁlgsﬂlgﬁ%ﬁsthé el gﬁbghgthe wher ein
the neans for displaying annotations 1| ncludes nmeans tor displaylng

annot at i oncethpéads. 11. The systemas in claim 10, wherein the neans for

di spl ayi ng annotation threads includes nmeans for retrieving comentaries
associated with the primary mnedia. 12. The systemas in claim1l, wherein
the means fior dirEp! G¥ichy s3NMOCREMON, e amsliduls Medant NGl UdesdiBans:f or
retrieving replies to commentaries associated with the primary nedia. WO
03/ 019325 pewyvisey apdenarysingie rgordedaisereshavicss in cl ai m 12, wherein the
means for displaying annotations

16. The system as in claim 15, wherein the means for recording 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 between 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.



further includes neans for inputting annotations. 14. The systemas in
claim1, wherein the neans for generating the GU includes neans for
gener at i rnyodBoOM3ay i nstructions on a user conputer througRCrisGoodine user
interacts with the system and neans for accepting input fromthe user
t hrough the user conputer. 15. The syst’amas in claim'1l, further
i ncl udi ng neans for recording user behaviour and anal ysing the recorded
user behaviour. 16. The systemas in claim15, wherein the nmeans for
recording 2hd afabysstem asnal vdis DEawhell MRBOIH NEnetatig habibdtion]
wherein user behavro recorded based on input received through the
nmeans for SEYERIORGS %?ﬁ?f? OPr’g‘Fh YK eofuBdes and critepia foy seamialBg in3vigelenal 16,
wher ei n thﬁﬁ&%ﬁﬂénfor recordi ng and anal ysing includes nmeans for analysing
the recorded user behaviour. 18. The systemas in claim17, wherein the
means for analysing user behaviour is based on each interaction between
ystem The s te as in chgnrl? wherei n the means

th
fo(ra ;ﬁglrys?ﬂ Eg? Sgéfﬁﬁ’\“a&}fﬂ plgt ‘E)rﬁmeglﬁzln% KigSACTBERS MPXieate ¥ ns

bet ween theﬁgﬁﬁmoﬁmmmgggoﬁmﬁgggbfgQaEThe systemas in claim16, further
including means for storing information relating to anal ysed user

behavi our resulting fromneans for analysing the recorded user behaviour.

21. The sysjem ali fur ncl u nmeans er at
navrgationZ% %ﬁofﬂa%#bﬁgbgsgﬁnen .3¢€bﬂaPi§Wﬁ%éP§PPﬁ Ofdngﬁgwﬁge user
behavi our . fa‘@ﬂltﬁﬁ{g%ﬂﬁﬂiﬁnaﬁﬁhw&@ﬂg@steﬁlaﬂﬂanym&rﬁﬂﬂbﬁrﬁbﬁﬁe' n claim?21,
wherein nmeans for generating navigational information is based on the use

of rules and criteria for generating navi gational information. 23. The
7L 4, R R S| P 0 Sy 1
further |nc¢mmmmmg$nmﬂnf'for |nterfaC|ng for
accessing primary media from a primary media source;
accessing meta-data from a meta-data source; and
generating a graphical user interface (GUI) for providing interaction between a
user and the method in relation to the primary media, including the steps of
facilitating control of the primary media currently being played, and
displaying 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
information relating to the meta-data associated with the primary media at the

current location.

26. The method as in claim 25, wherein the step of displaying the
multidimensional graphical representation includes step of providing as information

_ relating to the meta-data, information relating to the history of user interaction.

27.  The method as in claim 26, wherein the step of displaying the
multidimensional graphical representation includes step of providing as information
relating to the meta-data, information relating to the history of user interaction at each

location of the primary media.



facilitating comruni cati on between the system and any external data source.
25. A nmethod for navigating primary nedia and neta-data on a conputer
system wormpnisehg steps of: accessing prinmary nmedia fromca/Seor/oary nedi a
source; accessing neta-data froma neta-data source; and generating a
graphical user interface (GUJI) for proveding interaction between a user
and the nethod in relation to the primary nmedia, including the steps of
facilitating control of the primary nmedia currently being played, and

di spl ayi n2& mullid dinetndi amaln gelajphi 26) wiegeiasahé astepn of odisglpingt ithg a
timeline for_jndicati e current |ocatjon of t pr.imary di a  bei ng

pl ayed r eyl id%ertS&PnaP g@?ﬁ&@éln@@rqse@a@qrbwc %16% Rigp ;9? iR et lg? orgation

provi di ng I i
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wher ei n t hehish ép wimay spddagyispdpyet @t thewhitredilpeatishonal gr aphi ca
representation includes step of providing as information relating to the
neta-data, information relating to the history of user interaction. 27. The

net hod as 291 clphdN @6thowh @k e ¢188n SLEP WherbinSRhay kB bhedisplabingditagnsi onal
graphi cal representation includes step of providing as information

rel ating t@ultidenensicall graghicpihfeprayenthioon Hléh’dﬁi Algp tod rreradiigsason{proptios er

pcry scon/ ag e 35 RL ol i IRloARiBR! Sl R b B8P, of,

di spl ayi ngarinbetiondissocated nsthaheprigiedphediakbt thepiesendatioen i ncl udes step of
providing as information relating to the history of user interaction,
information relating to the frequency with which the primary nedia is

pl ayed at 4fie opfd hthb@ceﬁ% A0 clatn E@e WRLERd RS Et@%do?i Eﬂsﬁﬁyingh%ﬁg' n the
step of displaying t ti di mensi onal graphi cal presentati on 1 ncl udes
step of prmu]trdhmglsamal pfaphical fepresentefiat inondeo stehefhirstidimg afinfemation
i nteraction, .nfor ga%}on relating to.the punber o

relating to t story of user infteraction, in ormatlon 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.



annotations associated with the primary nmedia at the current |ocation. 30.
The nmethod as in claim26, wherein the step of displaying the

mul t i di neweiosnad32gr aphi cal representation includes step ofPCprsewi/ding as
information relating to the history of user interaction, information
relating to the frequency of annotatioB3 associated with the primary nedia
at the current location that are read. 31. The nethod as in claim 25,
wherein the step of facilitating control of the primary nedia currently
bei ng pl ay¥d i MEicutiethodtagin ofaith&6, Whewid thy sepndfr displafing henotaifon- thetatia.  32.
The nmethod, as in claim?25, wherein the step of accessin ta-data froma
ot dat o SOOPCERAS T gfrigymgrreplicsde gpwglegﬁes&a%ﬁpvawga’rnﬁﬂ P BFRTY
secondary geglba source. 33. The nethod as in claim?25, wherein the step of
generating the GUl includes step of displaying annotations associated with
the primary nedia. 34. The net hod as in claim33, wherein the step of

di splayin nnat.ati o i ncl of , di Vi annot at i.on eads. 35.
The ot hod a1 FCRaiag 55 ¥ GHER S6n VERamup BB D i Rirdlaints hHHGR

t hr eads hﬂ&hu&ﬂﬁqﬁ&ﬁﬁp@ﬁngQﬁﬂﬁﬁﬂk@g commentaries associated with the
primary nmedia. WO 03/019325 PCT/ S&1/00174 23 36. The method as in claim

35, V\/nerel n the step of displaying annotation threads further includes

step of gl'l eVT r%%h'a?%n c‘i) A St V\#ﬁﬁe ﬁgnﬁ 8ﬁ ggﬁet?zgun #h@ cﬁrﬁs}g ngiddg?r y

medi a. 37 he et as in erei ying

annot at i onseyf uf tgl&ﬁﬂ’ratm@dispﬂd§3n§mnoﬁﬁ oh BPtket ICG@pﬁﬂéﬂQIﬁlﬂtlgIONﬁllclﬁﬁle Cfdae met hod
as in claim?25, wherein the s P eneratlng the GU includes step of
generatlndnﬁ?%ﬁiﬁﬁhﬂh%?W%@Fﬁﬁﬁ§eHhm fier el esapiiReePIhroudhe Wi dropsle user
interacts uter systemand step of accepting input fromthe
user throdg%ha?hgﬁlg%?pconputer 39. The nethod as in claim25, further

i ncluding step of recordi ng user behavi our

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,



and anal ysing the recorded user behaviour. 40. The nmethod as in claim 39,
wherein the step of recording and anal ysing includes step of recording
user behawpDmaw19ser ei n user behaviour is recorded based omCTiSGouUbowrecei ved
t hrough accepting input fromthe user. 41. The nethod as in clai m40,
wherein the step of recording and anal yg¥ng i ncludes step of analysing the
recorded user behaviour. 42. The nethod as in claim4l, wherein the step of
anal ysi ng user behaviour is based on each user interaction. 43. The nethod
as in clai#.41, Thherdiod 4shia diiepdqffuahaliydidigg s ofbghartiagmaiigatididased on
each session of user interactions. 44. The nethod _as i.n claim40, further

i ncl udi ng G{gPagen Eﬁﬁﬁi%ni%m%tﬂ%&ei%lﬁg te anahysed yset beh@dPYsed user behavi our
resulting fromanal ysing the recorded user behaviour. WO 03/019325

PCT/ SG01/ 00174 24 45. The nethod as in claim44, further including step of
gener at i ngdhavi Glag imoethbd amfior olatn 045, bahedim rst¢mfadr gedaramgr elraigamenat o

anal ysed user behavi qur.. 46.  The hod as, in clalm45, wherein step of
Gener at | ng PHRTAGEE FoAFed ORTGF e G PRsBaGR Phenialins TAEREhd
criteria ferraaesati ng navigational information. 47. The nmethod as in

claim 46, wherein step of generating navigational information is based on
the use of filters. 48. The nethod as in claim45, further including step

of facilitafingnco nicati.on het n_the.conput er system and an xt er nal
data sour cg}.' 49Th636\ Ig%ﬁrﬁ%t e lﬁr %lﬁlrnév%@prg gt hsg\% nog g %%‘L%t éllawggé%a medi um

and conput @fornfadian dBa8ep o0 eant 60fRersEaNS enbodi ed in the nmedi um for
navigating primary nedia and neta-data on a conputer system the product
conprising: conputer readabl e program code neans for causing the accessing

of primarysg Meoyge fLAME RET R Xlafﬁ’?dié@, Sﬂﬂﬁ&e;ilncluding step of facilitating

communication between the computer system and any external data source.

49. 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, the product comprising:
computer readable program code means for causing the accessing of primary
media from a primary media source;’
computer readable program code means for causing the accessing of meta-data
from a meta-data source; and
computer readable program code means for causing the generating of a
graphical user interface (GUI) for providing interaction between 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 media 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 information relating

to the meta-data associated with the primary media at the current location.



conput er readabl e program code nmeans for causing the accessing of neta-data
froma neta-data source; and conputer readabl e program code neans for

causi ng twe ogemseati ng of a graphical user interface (GUPLCTISGOUPIGYI di ng
interaction between a user and the nethod in relation to the primry

medi a, including conmputer readabl e progzéam code neans for causing the
facilitating of control of the primary nedia currently being played, and
conput er readabl e program code neans for causing the displaying of a

mul ti di merns). onalhegp@dhetcad i efaire s twdickein the con@pice reaiigble propiai nedd or
indicating the current |ocation of the prinmary nedia being played.relative
to a ref gm%aﬁéef%r Geuting he displaging rqfnthe yn%einé?n%ﬁal greplicali FrETesFiAtifr mat i on

rel ating t hg. current
| ocati on. 1%\%11%%/88192%69%%&}%%%?&8&@?6%55&56%&8% ecg%(ﬁ)ﬁ/ r{ﬁéjﬁ\%m I gsl m 49,

wherein t hefocmapm evlatirgnthathieengp-clgtaa of aodemativearstatingrto dhe distyy tofeiser

di spl ayi ng o he nul tidimensional graphical representation includes
conput er B‘%ﬂf PR program code means for causing the providing as
information relating to the neta-data, of information relating to the
history of user interaction. 51. The product as in claimb50, wherein the
conput er r¥adabl® pmdgetam todleim rida rréherean tbwgmgter weadableppragiany cede t he

mul ti di men r aphi prese tio inclu ter

oot am caneatr ShABNL B8 ofsFRIGRET Bk filial PSR pGRHRH ShsEfaiG 1

t he net a- datladesotompfiier raidable pHedgddrh n@adteOniea@s Hbis e@igin ® fthe! §Révidingt &4 act i on
at each Iocatlon of the g}al mary nedi a. 52. The product as in claimb50,

wher ei n t Hefosmaieon &lating @Ieénﬁﬁ@@Paaﬁf é@fé@natt%’a%t%rto dhudistgy tafeiser
di spl ayi ”gmf%gactapﬁa{‘yich'lgdaﬁgﬂgf%%hnﬁ?fﬂl}éh%al representation includes

conput er readabl e program co ans Tor causing the providing as
information relating to the history of user interaction, of information
relatlng th fre uenc with |cf}1the rlmarg madlafs pl ayed at the
current ti ohe pro uct as in claim 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 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 annotations associated with the primary media at the current location

that are read.



53. The product as in claimb50, wherein the conputer readabl e program code
nmeans for causing the displaying of the nmultidinensional graphical
repr esentwoiogn13ehicl udes conput er readabl e program code nmeParRsGhon1ICaUSI NQ
the providing as information relating to the history of user interaction,
of information relating to the nunber df6 annotations associated with the
primary nmedia at the current location. 54. The product as in claimb50,
wherei n the conputer readable program code neans for causing the
di spl ayi ng56f t Abe mubduictianEnsilamako gwapkirctle ceppeserdadiblo prograal ¢udies
conput er readabl.e program code neans for causing.the providing as .
i m[rgr mat i oMeARY &4 %ﬂsﬁg LH?F] aqiiiaing )??SPmﬂ%le?fu {het IEFREY @Ffﬁac?ﬁmieﬁtﬂbbﬁ’&gi on
relating t i i i 1 R medi a
G Che aur F e B S M P B BT 6 s
The pr oductoritliohthsinagtanda@, wherein the conputer readabl e program code
means for causing the facilitating of control of the primary nedia
currently being played includes conputer readable program code neans for
causi ng t heef aciThé tpaddurd adfin Rt 49| whéretnhghe®indmAat fadftfe plélRal QdCt as
in claim49, wherein the conputer readabl e program code neans for causing
t he accessisgnoforngausingathy aqceshing petactadets Sowr 8 enptaciatad swirce dirbudosr
readabl e p i . accessing of. secondary..nmedi a
froma secgﬁgg@@ Ifr%g Iéé@% raclzﬁe&gdggﬁya%ﬁg& péra(ti)l U Eﬁ 16aicclesnS % s¢9 ,aryv\ﬂéﬁhéi n the
conput er r atedbiceopdapgn@diasodee. neans for causing the generating of the GU
i ncl udes conputer readable program code neans for causing the displaying
of annotations associated with the prinmary mnedia. 58. The product as in
cl ai m 57, er efrfe t e r egar e C ing the
di spl ayi ngwgf agﬁztpgﬁugﬁsgp F%?Fa& egg??h%rﬁ?le?gr%?gg%%eres(?%ggﬁgg %:%d%ﬂrgreans
f or causi ngearefati epiingitheg gaferatimpoofitlicoGUL hndads. cdndputdheadabde pedgras i n
claim58, wherein the co utﬁr r eadabl e gro ram code, . .

codé means Ior 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 annotation 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.



means for causing the displaying of annotation threads includes conputer
readabl e program code neans for causing the retrieving of comentaries
associ at edowsow3ehe primary nedia. 60. The product as i nPCr&iGo/BE74 wher ei n
t he conput er readabl e program code neans for causing the displaying of
annotation threads further includes conp2ter readable program code neans
for causing the retrieving of replies to coomentaries associated with the
primary nmedia. 61. The product as in claim60, wherein the conputer
readabl e pro3gr amheosteduatesnia ¢laim ey sihagii hiee doraphtay raadalsle nebd@hinobsdd ur t her
i ncl udes conput er readabl e rogram_cod ans for causing the inputting of
annot at i onén@%??ﬁ‘f%‘f@@@e F&?%?rggﬁﬁpédlie?%ﬁgmcglﬂ?s PPREPHEL ERFERblg PTgraR aj m
49, wher ei Rodden BRI Efusi@aiaReRfifg bR r@i%g%/e'nsﬁﬁ%ﬁs fra éd%lgptﬁaf

I b1 e ans for

generating of the GU includes conputer re e program co

causi ng t héhrgegle wdi¢ntheodser igplagty Witls threucerputsr gysten wsé rcompufeutreadablehr ough
whi ch the er_interacts wth the, conput.er system a conput er. r eadabl e
program coﬁogrrr%%r?g ?%ea%saii&lcﬂﬁl %tgeﬁg%gé?g ﬂg%BFt g]?fﬁgge ?%gﬁ?rﬂl@ &%t hr ough
the user coipufeer. 63. The product as in claim49, further including
conput er readabl e program code neans for causing the recording of user
behavi our and anal ysing of the recorded user behaviour. 64. The product as
in claim63; wh i : e rogram.code ans for causing
the recor di%?lg aﬁ?}gggoa egi‘sﬁlgr%c {Jgdglgrﬁ%g%{ﬁg%dg?g (?oé%%g%rl fsa%%bgegﬁ’faﬁ%m% means
for causi ngneaheforeaosi thg rofordisgrof hetrebehauibundirlr Sialysg T thehaYided isdrS
recorded based.on input received through causing the accepting of input
fromthe QSHYIOUWS5 The product as in claim64, wherein the conputer

readabl e program code neans for causing the recording and anal ysi ng

i ncl udes conputer readabl e program code neans for causing the anal ysing of
the recordéd uséhe lpgbduet garin 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

user,

65.  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.



66. The product as in claim®65, wherein the conputer readabl e program code
means for causing the analysing of user behaviour is based on each user

i nt er act iwn.03/089825 The product as in claim®65, wherein thePcarseot/er’seadabl e
program code neans for causing the anal ysing of user behaviour is based on
each session of user interactions. 68. ZBhe product as in claim®64, further
i ncl udi ng conput er readabl e program code neans for causing the storing of

information relating to anal ysed user behaviour resulting from causing the
anal ysi ng 69. t héhe prodnded inskim ls8hAvihetincluddgl:3hG 83 2eadRbIE/pTERAMAYIF 4 28

69. The product_.as in claim®68,. further i.ncl ud%ng conput er readabl e program

code rmean®ofiGy fOf LAUSIg e, eonsEdime AL 1y tonal JRipEDAEeH aﬁegfoé‘r AT BHOBased on

i nformat i ofelatin@lt@bhdlgsc Qs Y Si8dr. User behaviour. 70. The product as in
cl aim 69, wherein conputer readabl e programcode neans for causing the

generating of navigational information is based on the use of rules and

criteria f ge i vi gational, information. .71. The product as in
clai m 70, w’ier e?ﬁ% @%ﬁggtt%ﬁ\ﬁ_r o4 a@ G Iﬁ?}%ﬁrcgpﬁpggaée%%lﬁspmgrg ©abistHGs t he
gener at i ngfopicamsing Batgendtating of @i i@tbRN ihBrhasRds 8hsckg ths 8sef rhilck bed s 72.
The product ,as in claim69, further including conputer readable program

code neandlfe} f@ geasTANS PRYigationsliformAdef communi cati on bet ween t he
conput er system and any external data source.

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 for causing the facilitating of communication between the computer system

and any external data source.



