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I nvention 5 The invention relates to collaborative annotation systens. In
parti cul awp whevdiisiventi on relates to the production of hipgh/iSGaved2asemanti c
nmeta-data for tinme-based media as a by- product of an iterative

col | aborative annotation systemfor distributed know edge sharing in
relation to the tine-based nedia. 1o Bdckground Traditionally, different
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medi a. For exanple, it is difficult to conmbi ne paintings brushed on canvas,
phot ographs and novies inmaged on celluloid, and literature i nked on paper.
By appl yiFigdrtlmyendoni gi t i zi ng t echnol ogy whereby the content of these
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are |ar e economcally unfeasible to describe the contents of
these digital rredl a catal ogues nanually. This has lead to a need for

t echnol ogBes that automate the analysis of digital nedia contents. The
out put® of Wit omat i on process constitutes a formof 25 nmeta-data that
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medi a, particu 'y ti1nme-based nedia. Tine-based nedia is generally defined
to be anyproduwstion ahedia. glAsala rnmu at ishdiffieidlets comabibe oy conEeree sbidvERiatilofh a
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stored digitally, it is now possible to combine the content of these digitized forms into new

media genres, hereinafter called "fused media".

As technologies and business models for supporting media convergence develop, there
20  also arises a pressing need for descriptive methodologies to inventory the vast catalogues
of stored digital media archived by major content providers. Because such inventories are
large, it may be economically unfeasible to describe the contents of these digital media
catalogues manually. This has lead to a need for technologies that automate the analysis
of digital media contents. The output of this automation process constitutes a form of
25  meta-data that may provide semantically useful descriptions of the contents of digital
media, particularly time-based media. Time-based media is generally defined to be any
form of digital media that needs to be viewed/read/heard in a predefined linear sequence
for any context in which the digital media or a part thereof is accessed to be meaningful.
With such meta-data providing semantically useful descriptions, agents of content
30  providers may then access parts of completed time-based media, and pﬁrchase the rights to

re-use these media components as resources for building new, fused media.
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net a- data associated with tine-based nedia as part of fused nedia. Since
t he problwmom®ides deri ve or generate senmantically useful mersGoded2asfrom
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addition, information relating to the history of user interaction with the
pri ndPy wharagtersifitheevideni ng 20 no content to the fused nedia nay al so have
value as a source of extrinsic nmeta-data relating to the primary nedia.
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purpose. fysed media context, textual annotations attached to the primary media would be another
example of a source of extrinsic meta-data relating to the primary media. In addition,
information relating to the history of user interaction with the primary media, while adding
20 no content to the fused media may also have value as a source of extrinsic meta-data
relating to the primary media. For example, information relating to the frequency with
which viewers watches segments in the primary media or information relating to locations
where annotations are attached to the primary media may be useful when other viewers
choose whether or not to watch the corresponding video segment. Similarly, viewer

25  ratings of the content may serve as a source of extrinsic metadata.

Regardless of its source, the ultimate goal of extracting or deriving meta-data is to provide
an agent with sufficient information to make an accurate decision as to whether the
content of the primary media at a given location has useful content for the agent’s purpose.
30 In the case of intrinsically derived meta-data, this goal has proved illusive, since
conventional signal processing technologies and processes for automatically extracting or
deriving intrinsic meta-data for time-based media have proven to be inadequate. For

example, when processing videos, the predominant form of time-based media, the
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track in videos to text iTe preserving t time-code | ocation

i nf or mat imeta-abtagacduotion dtill Tdmeainesul ting text file, as a source of extrinsic
netadata relating 20 to the video may be searched using conventional text
search algorithms. The success of the neta-data creation process using the
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contained in the audio track in videos to text while preserving the time-code location
information of each word. The resulting text file, as a source of extrinsic metadata relating
20  to the video may be searched using conventional text search algorithms. The success of
the meta-data creation process using the speech-to-text conversion process is based on the
assumption that the contents of the video are adequately described by the narrative
contained in the corresponding audio track. The elegance of this proposal is to abandon
the creation of intrinsic meta-data from the primary media and instead, rely on extrinsic
25 meta-data derived from the secondary media, the narrative in the audio track, which is
fused with the primary media. While not designed as a source of meta-data relating to the
video images, the narrative produces better, high-level semantic meta-data, than can be
derived directly from the images using signal processing analysis. While not providing a

complete description of the video, this approach provides the most accessible description

30 available.

As new genres of fused media content are created, new possibilities for using secondary

media attached to the primary media as a resource for extrinsic meta-data relating to the
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20  Inthe U.S. patent 5,600,775, King et al discloses a system for annotating full motion video
and other indexed data structures.- This system allows a distributed multimedia design
team to create a complex multimedia document. All the different components of such a
document are to be connected in a proper display sequence. Changes to the document
duringian iterative design process may be disruptive to an indexing system that orders the

25  display of the document components. This system also includes a file look-up mechanism
based on an indexed data structure for the annotation and display of annotations of full
motion digital video frames. Using this system, the multimedia designers may use
overlays as an annotation surface during the production and editing of the multimedia
content. The system includes a mechanism for creating annotations without modifying the

30  primary video content and indexed data structures, and in such a system the video and
annotations are stored separately. The display of the annotations is done via an overlay so
as not to disrupt the video. Individual annotations may be combined into an annotation

file. As in the previous prior art document, annotations in this system for the purpose of
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of user annotations attached to specific |ocations on the_video, the

syst em dofes shelenisr duithis dystent, h;gldents may annotate a video lecture with private notes

attached to the video. In addition, students may read and post questions attached to the
20  video lecture at a specific location. While this system supports the generation of user
annotations attached to specific locations on the video, the system does not provide for the
valuation of an annotation. Nor, in a more geperal sense, does the system have any
provisions for refining the history of prior user interaction with the media into an
optimised source of meta-data relating to the media. For example, the display of prior
25  user-interaction is limited to the location of the original annotation. There are no
provisions for displaying prior viewers' interaction with the video frames or the amount of
times that the prior viewers accessed specific annotations. Nor are there any provisions
for determining the overall quality of each annotation. Hence the system does not support
the optimization of user interaction with the media as a source of meta-data relating to the

30 media.

Other conventional techniques or methodologies, for example those relating to movie

reviews, also have inherent limitations when applied to the extraction or derivation of
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and making available the extrinsic meta-data generated.

Summary
20 In accordance with one aspect of the invention, a system for generating meta-data by
means of user annotations relating to a time-based media is disclosed, the system
comprising means for displaying and controlling the display of a time-based medium;
means for receiving and storing input for defining a location in the time-based medium;
means for receiving and storing an annotation relating to the context of the location in the
25  time-based medium; and means for performing and storing a valuation relating to the

annotation.

In accordance with another aspect of the invention, a method for generating meta-data by
means of user annotations relating to a time-based media is disclosed, the method
30 comprising the steps of displaying and controlling a display of a time-based medium;
receiving input and storing for defining a location in the time-based medium; receiving
and storing an annotation relating to the context of the location in the time-based medium;

and performing and storing a valuation relating to the annotation.
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therein, respectively; Figure 4a is a block diagramrelating to a

Col l ective Annotation Process (CAP) in the systemof Figure 1, and Figure

4b is a frigwehar & 4 slRkidishrh@ eREnEAR an dldividual Annotation Process (IAP) in the
15 system of Figure 1, and Figures 3b and 3c are flowcharts relating to the IAP and

operations therein, respectively;

Figure 4a is a block diagram relating to a Collective Annotation Process (CAP) in the
system of Figure 1, and Figure 4b is a flowchart relating to the CAP;

20
Figure 5a is a block diagram relating to a Meta-Data Aggregate Process (MDAP) in the
system of Figure 1, and Figure 5b is a flowchart relating to the MDAP;

Figure 6 is a block diagram relating to a process in which annotations are pruned in the

25  system of Figure 1; and

Figure 7 is a block diagram relating to a process for generating Meta-Data Aggregate
Product in the system of Figure 1.

30  Detailed Description
A system according to an embodiment of the invention for facilitating collaborative
annotation of time-based media is disclosed for addressing the foregoing problems, which

includes indexing time-based primary media with annotations, particularly annotations,



Figure 5a is a block diagramrelating to a Meta-Data Aggregate Process
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t he MDAP;wbBiogor®|1$ is a bl ock diagramrelating to a proce®PETISGOwNI2a$
annotations are pruned in the 25 systemof Figure 1; and Figure 7 is a

bl ock diagramrelating to a process for generating Mta-Data Aggregate
Product in the systemof Figure 1. 30 Betailed Description A system
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body of annotations with attachment locations may function as a meta-data resource for an
agent of a content provider looking for a particular type of time-based media content.
Rather than convert the audio track of videos to text or incur cost for the systematic
20  categorization of the videos manually, the system described hereinafter supports a social
process designed to optimise the voluntary production of annotations attached to a time-

based media for the purpose of generating meta-data.

Although economical to produce, the resulting meta-data from this knowledge sharing
25  process is incomplete in a number of ways. Most importantly, this process is incomplete
in the sense that the knowledge sharing process makes no provision for the systematic
description of the entire contents of the time-based media. Annotations are only attached
at locations in time-based media where viewers or listeners are interested to view or listen.
Additionally, a controlled vocabulary is not applied to the contents of the annotations,
30 such as the Dewey Decimal system used by librarians. Hence, the terms expressed in the
annotations are not restricted to agreed-upon or accepted definitions, resulting in
inconsistent usage amongst annotators. Furthermore, the contents of the annotations are

discursive rather than explicitly categorical. Potential key words are used thematically in
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unconst rai ned annot ati on
Textual annotations attached to video are examples of media convergence. In this case, an

20 agent for a video content provider may view the video, and through the corresponding
links based on time-codes, also view the annotations. Since the attachments of this fused
media are bi-directional, viewers may then use either primary or secondary media to
access the corresponding location in the other media. Attached annotations may occur
anywhere along the time-code of the primary time-based media. Annotations are created

25 as viewers react to something that the viewers have just observed in the video.
Annotations are also created as the viewers react to previously written annotations. While
the primary media may provide the initial impetus for annotation, over time the issues
discussed in the annotations may also come to have value. Because the two types of
media are fused through time-code links, viewing one type of media may serve as meta-

30  data for the other.

As more people react to a video by attaching annotations, the total volume of annotations

eventually becomes large. For example, if 100 people watched a video and each wrote 10
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progr essi p&@béés, the annotators use a variety of communication conventions for establishing
mutual understanding. The net result is a more coherent expression of ideas across
annotators than is achievable with each annotation performed in isolation. As coherence
20  amongst annotations increases, the degree of ambiguity reduces, enabling an agent to have
more confidence in the descriptions of what the agent expects to find at that location in the

primary media.

The accumulated annotations voluntarily attached to the primary time-based media may be
25  of varying quality. Inevitably, some interpretations are more informative than others.
These more informative annotations tend to draw subsequent responses, becoming the
"roots" for local dialogues that are more thematic in nature than the surrounding "isolated"

annotations.

30  Given the voluntary authorship, uncontrolled and fragmented interpretations, and the
resulting large interpretive spaces of the annotation process during knowledge sharing
over time, it is proposed herein that the primary means to achieve a semblance of

coherence across interpretations is to focus on developing emerging themes through
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extent that dialogues may be encouraged across larger areas of the prlmary media, the
resulting annotations produce more useable meta-data than bodies of annotations that fail
to coalesce into dialogues. Processes that stimulate discussion activities increase local

20  coherence across annotations, which enable the system to provide agents with better

support for viewing decisions about segments in the primary media.

With peer rating of annotations within the secondary media, it is then possible to run a
annotation cycle in which a finite number of annotators may generate annotations for a
25  predefined period of time, which is known hereinafter as a annotation cycle. Once an
annotation cycle is completed, no more annotations may be added. Using the peer ratings
to identify a threshold for superior annotations, the database of annotations may be
eliminated or pruned of all annotations that fall below that threshold. The remaining
annotations and the original primary media are then presented to a new annotation cycle,
30  such a process hereinafter known as seeding, consisting of a finite number of annotators
over another predefined period of time. Due to the generative property of both the
primary media and the remaining annotations, a subset of the annotation within the new

_annotation cycle is in response to, and a further elaboration of, the themes that are
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what the agent expects to find and the actual results of the query.
20
The fused media produced by this process is unique. A viewer may access the linked
contents through either media. Organized into evolving themes based on mandatory peer
rating, the remaining content is useful as a form of information and as meta-data through
time-code linkages. Where pure meta-data subsists outside the primary media for serving a
25 descriptive purpose, the fused media approach elevates the meta-data which are
annotations to a position of equal prominence with the primary media. That is, an agent
whose initial intention is to find valuable primary media may wish to acquire the
annotations associated with those primary media as well. The resulting fusion between the
two linked media is greater than the sum of its parts, and the system provides the computer

30  support for the processes that produce this product.

In the system, meta-data that is processed preferably relates to the context for which the

time-based media is created or brought forward for discussion. The system through
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System Architecture

20 With reference to Figure 1, a client-server computer architecture upon which the system
according to a preferred embodiment of the invention is preferably built is described
hereinafter. The client-server computer architecture 10 enables clients 12 to connect
through a network 20, which is either a local area network (LAN) or wide area network
(WAN) such as the Internet, to a server 30. Digital information is exchanged, such as

25 queries, and static and dynamic data, between the clients 12 and the server 30. The server
30 provides the system logic and workflow in the system and interacts with various
databases 40 for submitting, modifying and retrieving data. The databases 40 provide

storage in the system.

30 Operations in the system are divided into three main processes that together form a
mechanism for generating Meta-Data Aggregate Product, which consists of primary media
and meta-data relating thereto. The processes are Annotation Cycle Process, a Meta-Data

Aggregate Process, and an Additional Meta-Data Generation Process.
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gener at i npreéaably pidatd segaatediot at i ons which are present or for storage in
t he dat abases 40, which is done by annotating processes such
Time-codes present in the time-based media are preferably used in an indexing feature in
the system for allowing users to attach meta-data to specific locations of the time-based
media stream for indexing the time-based media. A typical example of a time-based
20 media is video in which meta-data is attached to specific locations in the video stream by
means of time-codes in the video. In the system, time-codes are preferably added to
annotations as indicators corresponding to locations in the video to which the annotations
pertain. The time-codes may be represented as seconds/minutes/hours or any other unit of
time or frame counts as frame numbers.
25
With reference to Figures 2a and 2b, a Meta-Data Aggregate Display Player used in the
system for preferably providing the users with a user-interface for interacting through the
clients 12 with the system and allowing the users to access the server 30 and databases 40
is described in greater detail. The Meta-Data Aggregate Display Player 210 consists of a
30  Media Display Window 220 for displaying the time-based media, which in this example is
a video clip of a golfer making a swing, as well as an Annotation Display Window 230 for
displaying the annotations, and an Index Display Window 235 for displaying the indexing
feature. A set of Annotation Control Buttons 240 is used to control the functionality
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browser, an applet, a Webpage or the like display mechanism.

A scenario in which the users provide annotations and rate the annotations for forming
20  rating data in relation the video clip of the golfer is described with reference to Figures 2a
and 2b. In Figure 2a, the Media Display Window 220 is showing the video clip in which
the golfer’s swing is of interest to users of the system. The video clip is first selected and
stored in the system by an author who wishes to generate interest and solicit annotations
from users of the system in relation to the golfer’s swing. The system then makes
25  available the video clip to users of the system, who may then view the video clip using the
Meta-Data Aggregate Display Player 210. The users may control the viewing of the video
clip using the Media Control Buttons 250, which preferably includes buttons for accessing
playback, pause, stop, rewind and fast forward functions. When any users wish to add
annotations or reply or add to annotations from other users in relation to various parts of
30 the video stream, the users may do so using the Annotation Control Buttons 240, which
preferably includes buttons for add, reply to, or display annotation functions. These
annotations are then stored in the system and displayed in the Annotation Display Window

230 when selected. The Index Display Window 235 displays a list consisting of time-
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li st conspeimasythefprescrbed criteria are not perpetuated in the second annotation cycle.

20  The prescribed period and criteria may be set by the author or other users of the system.
The author may also provide a prologue providing a description of the video clip for
setting the context to which the annotations and replies thereto pertain. At the end of each
annotation cycle, an epilogue may be also provided either by any one or any group of
users with an interest in the video clip. The prologue and epilogue are in effect another

25  form of meta-data which may be used for indexing the time-based media, but at a

superficial level.

The ratings provided by users of the system for each annotation may be averaged and
reflected as a rating indicative of each annotation in the system. Alternatively, the highest
30  or lowest rating for each annotation may also be reflected as a rating indicative of the

respective annotation.
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users of the system. The users may create new annotation threads and thereby as authors

start a topic that generates replies on a certain segment or issue corresponding to a location
of the time-based media. The users may also rate existing annotations and thereby create

20  the basis for one way to screen and aggregate annotations, such as by perceived worth.
The users may also create new survey questions such as multiple-choice questions,
percentage questions alldcating percentages to the different choices, and rating questions.
The users may also respond to existing annotations and thereby add value to the current
annotation thread through the discussion. Through selecting annotations the users may

25  read what has been discussed so far. After having viewed a survey question, the users
may also respond to the survey question much like a normal annotation, in order to
facilitate a discussion on issues raised by the survey question. Like the rating of
annotations, éurvey questions may also be rated. The users may view the survey questions
which then if applicable trigger the rating.

30
With reference to Figures 3b and 3c, which are flowcharts relating to the IAP 310 and the
atomic operations therein, the process flow of the JAP 310 and the atomic operations are

described in greater details. In a step 322 shown in Figure 3b, the user performs user login



17 Annotation Cycle Process The Annotation Cycle Process is described in
greater detail hereinafter, which consists of three different processes,
nanel y arwbndiowi4dtial Annotati on Process (1 AP), an Indivi deall/SGhnnaiat i on
Session (1AS), and a Collective Annotation Process (CAP). 5 Wth reference
to Figure 3a, which is a block diagramrelating to the Individual

Annot ation Process (1 AP), the | AP 310 i 8 described in greater detail
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rati ngsof datarfhernde¢ datgbasssid( ay agtepsiidonld thegionlis opdretiomreguiresTdada dicvar thenay
view the alabiks %H?ﬁltei er 30 queries the databases 40 and retrieves the relevant data in a
step 340. Thereafter, or if the atomic operations does not require data from the databases
40, the system proceeds to a next step 342 and processes the atomic operation and updates
. the Meta-Data Aggregate Display Player 210. After processing the atomic operation, the
20  system checks in a step 344 if the databases 40 are to be updated, and does so in a step
346. Thereafter, or if the databases 40 need not be updated, the system returns to the step
330 as shown in Figure 3b.

With reference to Figure 4a, the Collective Annotation Process (CAP) 410 is described in
25 greater detail hereinafter. A number of IAPs 310 constitute a CAP 410 for defining an
annotation cycle, and the CAP 410 may run for a finite period or indefinitely for a
particular time-based media. The CAP 410 is a concurrent repetitive process, and is
formed by iteratively performing IAPs 310 relating to each user 412. In the CAP 410,
different users 412 go through different iteratively performed IAPs 310 which are
30  connected only by the time-based media. For example, in the CAP 410 user 1 (412A)
performs an associated IAP 310 several times, adding value and content to the process by

creating annotations and survey questions. Meanwhile, user 2 (412B) through to user N
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returns to the step 330 as shown in Figure 3b. Wth reference to Figure
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Meta-Data Aggregate Process

The Meta-Data Aggregate Process (MDAP) is a process for extracting high quality meta-

20  data consisting of annotations and other information such as ratings of annotations from
the databases 40. High quality meta-data is defined as meta-data having a high value in the
context as defined in the beginning of the CAP 410. ‘

With reference to Figure Sa, the MDAP 510 is described in greater detail. The duration of

25  each MDAP 510 spans a number of CAPs 410 defined either by the author or the system.
The MDAP 510 involves the databases 40, which includes data store 1 (512), data store 2
(514), data store 3 (516), and a pruning cycle 518. Whenever the users provide
annotations in a CAP 410, such annotations are deposited in the data store 1 (512) as data.
During the MDAP 510, all annotations from the current annotation cycle or CAP 410 and

30  selected annotations from the previous annotation cycle or CAP 410 is taken from data
store 1 (512) and passed through the pruning cycle 518 where data depending on the

' prescribed criteria are deposited either in the data store 1 (512), data store 2 (514) or data

store 3 (516). In a preferred implementation a failed piece of data is deposited in the data
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process flow of the CAP 410 is described in greater details. In a step
414, the CAP 410 is 5 instantiated and in a next step 416 the system checks

| T annot afiRnsrefinge R?F%%ré)wcﬁﬁé@ﬁ a Hofbmgt Rt %Q@tﬂ% MDA BYBTH eché‘?ﬁ)o%%' ect ed
fromthe previous CAP 410 for perpetuating in t current CAP 410. If the

result i sfloesf thmhﬁibﬁﬁrﬁdﬁtlatdﬁ@n@emregmwd dletallseklda step 520r therDAAPS1Q10 in a
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t he annotation cycle period is not expired, the sg}stem proceeds to handl e

one o0 nof heymitbes eECAEAS 10 fo oosps iszansigdernd i nabetisiihdeayatendgtiglizs 2

rat ed, eaf t f anoetat p itedsrgqn a
next st eg% ZQ(‘E‘[P g S?{Pséée%rn% I%dm% ﬁt s and tlﬁg%‘ %?ﬁré% ﬁ:thér)l?%%(ﬁ%%@e&% 5%4n t he
pruni ng pis cagstied, tie bstaepesdebddid 0 neg step S68 detachivd éiecdmafrtlating to the

annot ati ons incl udi n g.the seeded annotations, are pruned based 15 on the
rating orané‘f’%Pnsp’Pég%ij‘i‘tb@ée%‘iqterl a, and the pruned annotations are stored
in the databases 40 in a step 426. Meta-Data Aggregate Process The

Met a- Dat a Aggregate Process (MDAP) is a process for extracting high quality
met a-1520 WzialhaeﬁmmsémFimrm thpromatg aynle HiRds dedveibed nf greatat desail. sWhien dise

ratings of annot s from the_ dat ses ual it data is
ot | ned SBvROEEyals S riaTRgsd A o P aorn et € dn Heren L2081 Pl By’ ¥ e
begi nni ngrighret 44 thePBrutiHy: of annotations starts with the annotation data 612 being extracted

from data store 1 (512) and passed through the MDAP 510. The data is matched with the

prescribed criteria in a step 632 and if the data fails the prescribed criteria due to being of

20  lower meta-data value in a step 626, the data is deselected or discarded in a step 630 in the
" MDAP 510 and archived in the data store 3 (516) for later usage, if necessary. Data that is

of higher meta-data value based on the prescribed criteria is passed in a step 624 with all
passed data forming a set of aggregated data 628 for forming seed annotation in a step 640

for the next annotation cycle or CAP 410. The prescribed criteria for pruning may be set

25  differently for each cycle. Each run of the pruning cycle 518 creates annotations used to
seed the next CAP 410, or if the CAP 410 is the last CAP 410 in the MDAP 510, the
pruning cycle 518 creates a last set of aggregated data in a step 628 used in forming the

Meta-Data Aggregate Product.

30 A filter is used to describe the behavior of the pruning cycle 518, in which the prescribed
criteria for aggregating the annotations are defined as the filter parameters. Annotations

are then matched with these filter parameters, which include average ratings for the



Wth reference to Figure 5a, the MDAP 510 is described in greater detail.
The duration of 25 each MDAP 510 spans a nunber of CAPs 410 defined either
by the auwwbms/om41s he system The MDAP 510 invol ves the datrabssesoe2ds which
i ncludes data store 1 (512), data store 2 (514), data store 3 (516), and a
pruni ng cycle 518. Whenever the users provide annotations in a CAP 410,
such annotations are deposited in the data store 1 (512) as data. During

t he NDAP aniGtatiadst cammnbitiae iaoeragd ravimgtfoe amnotaterst aammaticalksibyntop yaahetaor; QAP 410
and 30 sel ected annqtatipn fron1t§e reyi ous annotation cgcle or CAP 410

i s taken APRTeRsNot degrardeoidoysyorih, Hb@%ﬁ Ssceittenh P ISP BRUMPRE cy cl e 518
where data depending on the prescribed criteria are deposited either in
the data store 1 (512), data store 2 (514) or data store 3 (516). In a

pr ef er r eddpepdisgent thei emtextfsat fadthpi tioe-baseddmediai anddégsusd tosttome, tvaroeat a

20 store 3.(516 re the.failed data is.stored pas.t.. of onpl.ete
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and as seed material for the next annotation cycle or CAP 410, as well as
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i nst ant i ahth wiethunishe wouksanbleate nserd Y radd edCARShed's Aniidtatiornsel then acage

during the MDAP 6 510 and in a next step 522 the databases 40 are

i nitil&i 2% theraingos gadanneisdiony st em checks 10 if the nunber of CAPs 410 to
occur is satisfied, and if not satisfied, the systeminitializes a new CAP
in a step 526 and thereafter returns to the step 524. If the condition in
st ep 524 With refatensé iceHigutehs aaywbeiewp 0be peatsss for gemeatingshien-B&8 Aggregathi ve

the data relati to.the not at.i ons, i n t he dat abases, 4 15 Wit,
ot er oncd bt B b desciheel BRGHRRG oyt drebptie] Hograe ao el Avgp cile he
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in the step 424 as shown in | e 4b, the pruning of annotafions starts
wi t h She Eremokgioamdisced asndatimisnghich areaentiodal for Gt datative processty¢lB 172y, and
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bei ng of processed in a MDAP 510 in a step 726. The annotations resulting from the MDAP 510
are aggregated into aggregated annotations in a step 728 and are provided as seed
annotations for the next iterative cycle process 720. An epilogue is also created in a step
20 730, for example for summarising the outcome of the iterative process cycle 720, or for
providing information relating other useful meta-data created in the iterative process cycle

720 but did not pass the pruning cycle 518.

The Additional Meta-Data Generation Process 750 is a process of generating additional
25 meta-data for the time-based media as a whole using the prologue and epilogues
associated with the time-based media. The time-based media is associated with one
prologue, which is written by the author who adds the time-based media to the server 30 at
the beginning in the step 712. A Prologue Process 752 uses the prologue written by the
author in the step 712 to generate a final prologue 744 for the Meta-Data Aggregate
30 Product 740. An Epilogue Process 754 generates the epilogues for the time-based media.
The Epilogue Process 754 gathers a summary (epilogue) from the users of a CAP 410
relating to a particular time-based media. The Epilogue Process 754 may run for selected

or all participants in the CAP 410.



20 |l ower neta-data value in a step 626, the data is desel ected or discarded
in a step 630 in the MDAP 510 and archived in the data store 3 (516) for

| at er usayye,03f0i94amecessary. Data that is of higher neta-daca/secal/oe4pased on
the prescribed criteria is passed in a step 624 with all passed data
formng a set of aggregated data 628 for form ng seed annotation in a step
640 for the next annotation cycle or AP 410. The prescribed criteria for
pruning may be set 25 differently for each cycle. Each run of the pruning

cycle 518 creates annotatjons used tqo. seed the next P 410, or if,.the CAP
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Aggregate Product. 30 Afilter 1s used to describe the behavior of the
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annot ations ar.e defined. as the filter paraneters. Annotati.ons .e then
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top annotator; and annotations not deened of |ow worth, but are

of f - cont eseRdpthedpquessiobe partiginanisatibe pre iDagéyrisassionn Thadadisinanis thewedd or
the ti rre-tﬁg%?]ﬂ% dia and desired outcone, various 5 conbinations of the
prescribed crit®ria may require the need for additional fields in the
annotations. For instance, in order to inplenent the filter paraneter
relating to the average ratings for the_annotations, a rating nmechani sm
must Ye i B éﬁ@ﬂ@gdls%g’(’thg@‘ﬁé’rrgl@g% apdyepilRguies & spnrsats ARRIR-ARiads thenHme-
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a process for generating. a- Dat a Aggr.e roduct 740 is described
her ei naft%rre.pﬂﬁg“qlpyg? ?&B%%%@B%usfggg@e%%tﬁpts with the creation of a
prologue in a step 712 to the tinme-based nedia, thereby setting a context.

15 The prol ogue and seed annotations, which are optional for first
i t erats veApMackise grived Wirts-Datyr Gengration grenesy t75Gpis aa firessss drough ofhidaPs

I T g s T
into aggr&gabedd Nl atsThé Mda-$IaePAZZ8oab PrédiRt PAMVTHE thod snayeRtbased
on keyword search, context abstraction, sound-to-text indexing, image content definition,
and the like technologies.
20
After N iterations of the iterative process cycles 720, the Meta-Data Aggregate Product
740 is compiled based on the final prologue 744, aggregated annotations 746 aggregated
in the step 728 in the last or Nth iterative process cycle, the epilogues consolidated in the
epilogue process 754, miscellaneous meta-data 758 created in the Machine Derived Meta-
25  Data Generation Process 756, and the time based media 760 itself. The Meta-Data
Aggregate Product 740 is then made available for display or provided as input to other

related systems for further processing.

In the foregoing manner, a system relating to the production of high-level semantic meta-
30  data for time-based media as a by-product of an iterative collaborative annotation system
for distributed knowledge sharing in relation to the time-based media is described for
addressing the foregoing problems associated with conventional systems and technologies.

Although only a number of embodiments of the invention are disclosed, it will be apparent



annotations for the next iterative cycle process 720. An epilogue is also
created in a step 20 730, for exanple for summarising the outcone of the
iterati vewproooesss cycl e 720, or for providing informati ofCT&IGal/Horgs ot her
useful neta-data created in the iterative process cycle 720 but did not
pass the pruning cycle 518. The Additional Meta-Data Generation Process 750
is a process of generating additional 225 meta-data for the time-based
medi a as ta wiwlskilledi ingthehertpinohizguefahid distloage ethataasmercats echangdshandier

ti me- based nedia. The tine-based dia is associated with o pr ol ogue,
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prol ogue witte author in the step 712 to generate a final

prol ogue aidtation ofheoettebaBad anodljyr whixheal3o iPelodesc timedgsedmddin,| sgheas
Process 754 generates the,epil.ogues.for .the time-based nedi a, he Epj. | ogue
o ocecs e HERREPASS doifa R BT Bsdibuld PR ToEPeVEit deaudifich Bt ' °
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for selected or all participants in the CAP 410. WO 03/019418 . _
PCT/ SQ01/ Dopgon mashbe Eg¢d &y inserrtbe deayvigsuimbign plifimercodes upstefosiadesing ne

nodes. In.relati.on.t. e Qffli q t is
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request i ngrot@k levatiePtdadimates A participant is not in an-active user session
for 5 the offline node, and therefore processes the request and returns the
epi |l ofue offline. In relation to the online node, the Epilogue Process 754
starts before the CAP 410 ends and sends the request to the participants
who are in active session. The participants then add the epilogue. 10 The
AMDGP uses both the prol ogue and epil ogues to generate neta-data for the

ti me- based nedia. The prol ogue or epilogue nmay be used in entirety, in
part, or parsed for additional criteria, either nmanually or automatically.
The criteria for parsing the prologue or epilogue may be simlar to those
used in the MDAP 510. 15 A Machine Derived Meta-Data Ceneration process 756
is a process through which automated tools such as third part processes or
nmet hodol ogi es are used to generate neta- data based on any part of the
Met a- Dat a Aggregate Product 740. The tool nay be based



on keyword search, context abstraction, sound-to-text indexing, inmage
content definition, and the |like technologies. 20 After N iterations of
the iterawbDwe/opuoress cycles 720, the Meta-Data Aggr egat e PPIs@0e024§40 i s
conpi |l ed based on the final prologue 744, aggregated annotations 746
aggregated in the step 728 in the last or Nth iterative process cycle, the
epi | ogues consolidated in the epilogué process 754, niscellaneous

nmet a- dat aCldims created in the Machine Derived Meta 25 Data Ceneration
Process 756, and the_tine based nedia, 760 itself. The Mt a-Dat Aggr egat e
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3. The system as in claim 2, wherein the means for storing the annotation includes

15  means for linking the stored annotation to the time-based medium.

4. The system as in claim 2, further comprising means for facilitating collaborative

annotation by a plurality of users in a first group.

20 5. The system as in claim 4, wherein the means for facilitaﬁng collaborative
annotation includes means for receiving and storing annotations from a plurality of users

in the first group relating to the contexts of a plurality of locations.

6. The system as in claim 5, wherein the means for facilitating collaborative
25  annotation further includes means for receiving ratings relating to the annotations from a

plurality of users in the group.

7. The system as in claim 6, wherein the means for facilitating collaborative
annotation further includes means for aggregating the annotations.

30
8. The system as in claim 7, wherein the means for facilitating collaborative
annotation further includes means for selecting an annotation from the annotations based

on the rating relating to the selected annotation.



1. A systemfor generating neta-data by neans of user annotations relating
to a time- based nedia, conprising: neans for displaying and controlling

t he di splwgoehi1eig i ne-based nedium 5 nmeans for receivi ngPam$GoH1/002481g | nput
for defining a location in the tinme-based nedium means for receiving and
storing an annotation relating to the context of the location in the

ti me- based nedium and nmeans for perfording and storing a val uation
relating to the annotation. 10 2 The systen1as inclaiml, wherein the

valuatlon rel a to the Lon.i of. the annot.ati.o he
system as’in c{rb? %(Sﬁem\ﬁiﬁér?‘ gﬁ‘ﬁn h& ﬁ’i?ghé’efn&‘?a% ‘?Jrr ]‘Fﬁtlf%g‘ aq{WBfaifP ?Hldr‘?él udes
15 neans ﬁfaanéfoflkélagmtghﬁe Mfa%i@n%@%tﬁtdﬁﬁngﬂuééh%lél ne-based nmedium 4. The
systemas in claim?2, further conprising neans for facilitating

col | aborative annotatlon by a plurality of users in a first group. 20 5.

annot 211 o4 nctHsee OBt FoFirbck: WPRGTLE ShuPbnhramharub S pPRRg e

pluralit yaﬂfotatmrf@rthdzmmblhaeg me&ls fof eddpivird @tnotiohd fofta pRRAIEK oS uedrs & a
plurality of |locations. 6. The systemas in claim5, wherein the nmeans for

faci | i t at Fasgné eTauppelating fethepanighisat anlwilifuef lneationp i thedimerbaged megium
receivi ngaﬂd?fh'e%l@ct% @ﬁdtﬁﬂmrglahﬁ toaa?ﬂ%% g}ﬁggns. froma plurality of users in
I'mo,

t he group emasmc rein the means for facilitating
col | aborative annot ation furt her i ncl udes neans for aggregating the

annot ati on 30 8. The syste cl ai,m wher ei.n means f

facil 19 at Hig cobe SysFm pyan %%t&n .Wf?l&r%ﬁemewchxd%ﬁm%w OREVE ng

an annot a t t e
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annotation relating to the first group.

15 12.  The system as in claim 11, wherein the means for facilitating collaborative
annotation further includes means for aggregating the annotations relating to the second

group and the selected annotation relating to the first group.

13. The system as in claim 12, wherein the means for facilitating collaborative
20  annotation further includes means for selecting an annotation from the annotations relating
to the second group and the selected annotation relating to the first group based on the

rating relating to the selected annotation.

14.  The system as in claim 13, wherein the means for facilitating collaborative
25  annotation further includes means for consolidating the annotations relating to the second
group and the selected annotation relating to the first group when annotations and ratings

are provided by a predetermined number of groups.

15.  The system as in claim 14, further comprising means for indexing the plurality of

30  locations in the time-based medium with corresponding consolidated annotations.

16.  The system as in claim 14, further comprising means for linking the plurality of

locations in the time-based medium with corresponding aggregated annotations.



means for selecting the annotation based on a rating threshold. 5 10. The
systemas in claim8, wherein the neans for facilitating collaborative
annot at i owofoaot1daes i ncl udes nmeans for receiving annot at i oRETISGOM@®48
plurality of users in a second group relating to the contexts of a
plurality of locations in the tine-based nedium and the selected
annotation relating to a first group. 1% 11. The systemas in claim 10,
wherein the nmeans for facilitating collaborative annotation further

i ncl udes neans for rece|V|nglrat|n gs froma plurality of users in the

second grddp r dbasysgnias ip whaimnkfe dithes §eMPEFIRE MRns éort feringeths ransplidatsdand
the sel ec ating to the first group. 15 12. The system as
inclaim &L@a%%%h%ﬁ#%&tlﬁggns for facilitating collaborative annotation
further includes neans for aggregating the annotations relating to the

second_ gr d the sel.ected otation relatin o.th

The syst erlrgas i eéygp%afznc@%rg @nﬁ"rfhr‘?é cﬂ@ﬁﬁ?“ﬁé‘?eaﬁ%é%(?rll?upa{l?% ectHTq‘F gfﬁ%ﬁatl ve
20 annot ajiam, iy donsslidanl dAsEHoRaRR he nmk%&%e@gleaﬁn@me& alcdffin b PRet he
annotations rélating to the second group and the sel ected annotation

rel ati ng rorredpending spgrggdepamisdignon the rating relating to the sel ected
annotation. 14. The systemas in claim13, wherein the nmeans for
facilitating collaborative 25 annotation further includes neans for

consol i datipng tine SRkat akiiandaine!18] iwigrdi® théen&@eofod tginali dmthdr NRungiedsect ed
annotation relating to the first group when annotations and ratings are

provi déd BachingdseiEedmefandaia mithode tisre-based predia the qonsokdatedeprngiations.Andi m
14, furth
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systemas in claim14, further conprising neans for linking the plurality
of locatigns in the tine- based medi um wi th coryespondi ng ag%r egat ed

annot at i ofs: WOhE3FIYR1% peTlaE])Hobuter Xomprising, eePs t om GSPIryng| Wem 16,
further CQEﬁE’sro'hﬁh @alqﬁ@%nfsor storing the consolidated and aggregated

annot ati ons. e systemas in claim17, further conprising nmeans for
bundl itag t he t| rre based nedia, the consoli dat ed annotations, and the |inks

between t B? ti r’ﬁle bs?/gtggl Z{TSE 191'0 aim ﬁ? ﬁnt%ﬁ'\er comprising means for providing as output the

consolidated annotations.

22. A method for generating meta-data by means of user annotations relating to a time-
20  based media, comprising the steps of:
displaying and controlling the display of a time-based medium;
receiving and storing input for defining a location in the time-based medium;
receiving and storing an annotation relating to the context of the location in the
time-based medium; and

25 performing and storing a valuation relating to the annotation.

23.  The method as in claim 22, wherein the step of performing and storing the

valuation includes the step of performing and storing a rating of the annotation.

30 24, The method as in claim 23, wherein the step of storing the annotation includes the

step of linking the stored annotation to the time-based medium.



correspondi ng aggregated annotations. 19. The systemas in claim18,
wherein the neans for bundling further bundles 10 nachine derived

nmet a- dat awaioBl1uine ti ne- based nedia, the consolidated anne®caiSiGongg24and t he
| i nks between the tine-based nedium and the correspondi ng aggr egat ed
annotations. 20. The systemas in claim18, further conprising nmeans for

di spl aying the consolidated annotatioé. 15 21. The systemas in claim 18,
further coipri Thamethedns id cainp 22yviudhagecoasprsiephe stchef faditstilg cdiaborative
annotations. 22. A nqtth for generatggglneta-data by neans of user

annot at i offSofationby APyl Afiuses B g S Phedi a, conprising the steps of

di splaying and controlling the display of a timnme-based nmedium receiving
and storing input for defining a location in the tine-based nedi um

recei vi ng2@nd Shomethgdas imelaion 239, vorereiolthe stepyof facilitring satleharatvfe anhetatiorzat i on

in the ting-based nedi um .and 2 erf.ormn d storing,a valuati.on

61 at'1hg. PRREROIS Hirserany ne Ao T SRR o P, of pafrh 8 el Blek®Eh st ep
of perforﬂiier(},nt@mosb@mrgngﬁtolﬂﬁ,cm@{suati on includes the step of performng
and storing a rating of the annotation. 30 24. The nethod as in claim 23,

wherein the step of storing the annotation includes the step of |inking
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27 25. e ne as in clalm urther “conprisin
facil it at fumgeciclubothatstepeof raceivdh@idtings blatthgto uh@hnroyatiohs Gser Spluralay bf r st
hod as in claim25, wherein the step of facilitating

group. 26. The Eeé
col | abbr a¥seiendRHBISABIYA: 5 incl udes the step of receiving annotations from

a plurality of users in the group relating to the contexts of a plurality
of locations. 27. The nmethod as in claim 26, wherein the step of
facilitat2®hg cth¢ msthodtas weclamnd?,avhapein thastethef facihititing esllstveatseapnothtion

recel Vi Nga L 8L N0R L Eh LAY e bl A MOLALLARR,  Tom @ Plurality of - 10 users
15 29.  The method as in claim 28, wherein the step of facilitating collaborative annotation
further includes the step of selecting an annotation from the annotations based on the

rating relating to the selected annotation.

30.  The method as in claim 29, wherein the step of selecting the annotation includes

20  the step of selecting the annotation based on a rating threshold.

31.  Themethod as in claim 29, wherein the step of facilitating collaborative annotation
further includes the step of receiving annotations from a plurality of users in a second
group relating to the contexts of a plurality of locations in the time-based medium and the

25  selected annotation relating to a first group.

32.  The method as in claim 31, wherein the step of facilitating collaborative annotation
further includes the step of receiving ratings from a plurality of users in the second group
relating to the annotations relating to the second group and the selected annotation relating

30 to the first group.



28. The nethod as in claim?27, wherein the step of facilitating

col | aborative annotation further includes the step of aggregating the
annot at i owe.030®429. The nethod as in claim28, wherein theCIiseo1/06248
facilitating coll aborative annotation further includes the step of

sel ecting an annotation fromthe annotati ons based on the rating relating
to the sel ected annotation. 30. The met¥od as in claim29, wherein the step
of sel ect3hg tTke mathotiat iroclaima?,udesein2ie {tepposhepitaigsellantratig anhetation

annotatio ased. an rating threshold. 31. The nethod as in claim 29
ahere n ¢ HETes G5l fheciien PaeAGBRI bR RS ANRGRELY BF sornd: FERP ARLI udes
the step @ sbR6RH Witat®iNeladht &e i@ Préup. pl ural ity of users in a second
group relating to the contexts of a plurality of locations in the

ti me-based nmedium and the 25 selected annotation relating to a first

or 1 aior attve. Sbeaeran i Paft Aot JHEREH Rt afighBRoRud bl b RalR o

from a pl fuékt inchlks Wsekisp ioff stlbetirse 8 ath@hthPfromethatanAgtations Rintiagnotthé i ons
relating to the second group and the sel ected annotation relating 30 to
the firstsegpedigrovp@ngdsthg solesiad patrptaiipn ragmgstooe s eronR baradhthesrating cl ai m

32, V\here}eﬁdtfn & ﬁ{ees?legfedfaﬁﬁét idating col laborative annotation further
i ncl udes the Step of aggregating the annotations relating to the second

group and the selected annotation relating to the first group. 5 34. The
met hod as_jn claim33, wherejn_the step of facjljtating. collaboratijve
annot &t i oF- uﬁ%@fﬂt O aF GBS e hpnae et BEpPiA s CgHﬁl?ﬂf%H‘ie&ﬁmf’%ﬂﬁlt he
annot at i ORStheLIR B tHeGtd coﬁ?(ﬁﬁi@ﬁn@f%bﬂ?ul%ﬂoﬁmla%ﬁg@&ﬁfedseméﬁﬁb 9hd
relating to the first group based on"the rating relating-to the selected
annot at i ofie sebecdsl amigativet hdalings to the [faitng®dp wher enmotatims sarglpragings are

facilitating. | aborative annotatipn further includes the step of
consol i da?‘i"gti‘%gb?ga&’ﬁ%‘%ﬁ%ﬂ%‘ﬁ‘&%%?fﬂ&% the second group and the
sel ected annotation relating to the first group when annotations and

ratings are provided by a ﬁredet erm ned number of groups. 15 36. The
met hotd as3¢-n clhe method ap ip elan 38 otwphpssangprising Be sippoXf ideding the plusdity of

Elolrjlgg: : ég{og%tioglrsi?]% Eae{tﬁrge;-ls)éggdtr&%l&rﬁ %thbc%%%gpogﬁpnig%mlgghtdgteﬁ%Eﬁcﬁgt[ijoon%qi ng
37.  The method as in claim 35, further comprising the step of linking the plurality of
locations in the time-based medium with corresponding aggregated annotations.

20
38.  The method as in claim 37, further comprising the step of storing the consolidated

and aggregated annotations.

39.  The method as in claim 38, further comprising the step of bundling the time-based
25  media, the consolidated annotations, and the links between the time-based medium and the

corresponding aggregated annotations.

40.  The method as in claim 39, wherein the step of bundling further includes bundling
machine derived meta-data with the time-based media, the consolidated annotations, and

30  the links between the time-based medium and the corresponding aggregated annotations.

41.  The method as in claim 39, further comprising the step of displaying the

consolidated annotations.



37. The nethod as in claim35, further conprising the step of linking the
plurality of Jlocations in the timnme-based nmediumw th correspondi ng

aggr egat esoannoat i ons. 20 38. The method as in clai m 37, PCOSGoen0248
conprising the step of storing the consolidated and aggregated
annotations. 39. The nethod as in claim 38, further conprising the step of
bundling the tinme-based 25 nedia, the %bnsolldated annot ati ons, and the
l'inks between the tine-based nmedi umand the corresponding aggregated

annotatio 4Q. Th t hod .as im39,. wherein t of bun

Furhor A8 uddbetetart fry vl oS oo Rrintedbe Ba PR 9He o PRPSDHS oS

medi a, th%oggnggkagﬁgﬁguﬁgnotatlons, and 30 the |inks between the

ti me- based nmedi um and the correspondi ng aggregated annotations. 41. The
method as in claim39, further conprising the step of displaying the
consol%dated annot ati ons. WO 03/019418 PCT/ S01/ 00248 29 42. The nethod as
in claim39, further conprising the step of providing as output the
consol i dated annotations. 5



