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Field O Invention 5 The invention relates to coll aborative annotation
systens. Wo parwigul ar, the invention relates to the prodaaiSGonoeis

hi gh-1evel semantic neta-data for tinme-based nedia as a by- product of an
iterative collaborative annotation systemfor distributed know edge sharing
inrelation to the time-based nedia. 10 Background Traditionally, different
anal og nedi a have al ways been associated with different production nedia.
As a result, it AN THERATIVEE COLEABORETIVE GONINSIRETEION SaiSdEManal og

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 yikigdrtlmvendonli gi ti zi ng t echnol ogy whereby the content of these
anal o ia may. be digitiz i ol I [ RC-I o ihle to
conbi %enﬁﬂ‘g 188?%5’& rega‘fte%t #e%(gpa(}if?%ﬁtv i z%‘gg&g {g?lﬂg%lténl?éd )glévéah}rde%ré%g@eglgglg,iﬁ

her ei naf trgltes ab tiedprotiiars radilalevehseriatiométogdhrsiontichebhsed epdianasdeby- f or
supporting medi a convergence devel op, there 2(% aéso. ari.ses preﬁsj.n need
for descritpducyef e itREHEE sallaboratiyeimpetation yyiee 19t ?“@HEGQI%@QW 8¢ 5fatii%r ed
di gi tal "iﬁ%l@t'cﬁft%%%ﬁﬁe%sé%@&i content providers. Because such inventories
are |large it may be econom ca?'l y unfeasible to describe the contents of
these digital nmedia catal ogues nanually. This has lead to a need for

t echnol ogliaes that, automate the analysis of digital nedia contents. The

out pu® of BAYZEOWY orat i on process constitutes a formof 25 neta-data that
may pr OV'ﬂﬁdi%%ﬁﬁgﬁ' Gidfcbont URRIdY HERSThdVel ARPay9f bédhe abRIaeRt Swie diffeichil
medi a, particularly tinme-based nedia. Tine-based nedia is generally defined
to be anyprodwntionchedid.giAsh el at tshdiffieidetss combibe ofj eoREerRe cbidemrlaatnlofh a

predefined l.inear sequence .for . .any cqntext. | t he. di i ja or a
part therIBB‘illa'i ?0 S%Bé&gfé’dl llsodlggc atgnﬁoﬁlg)fl%q Pam%rgs\rg}g%% A Oﬁe%agy‘%’a%’g‘l’tﬁ og%l%i ng
semant i calddymesRE Unagas 64 | RIS ;andd@Btafure finlsdnte papd0 Byoapptiéng nient hen
access parts of conpleted tine-based nedia, and_ purchase the (%}gg%jsﬁ%‘g

ia.

re- usH t héigizingdicehnodogyorberely she pedenirddbeseomalng madiggnaeRe
VO 03/ 019s (:)Lr%d a%{aﬁy%{son%%ﬁgossi%le 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.



There are a nunmber of different types of neta-data associated with

ti me-based nedia as part of fused nedia. Since the problemis to derive or
gener at e wormaitd4esl | y useful nmeta- data fromtine-based nedirsGor/ke4yi deo,
such time-based nedia is hereinafter called primary nedia. O her nedia
that are conbined with the primary nedia is hereinafter 5 called secondary
media. Wthin the context of fused medka, there are two types of neta- data
for the phiRedy anmehter ofdAifirynt tRbési diSinetaadath esdeibted ivdtneme-tdsedamediatasi nsi ¢
net a-data cansists of descriptions of the content of the 8ﬁ'ydeo are
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exanpl e, 088l RRRARS RkdD RkY Stided B &iHE B8ksed! RedACAT Berbinaf®s cdlfedt he

vi deo thg?!acont aln certain colour attributes associated with faces of 10
char act epsiniany tnieeliavi @loer Dedie rthast drewembired wite the pimate theldioin heseivalirir y

media attached to . the primary. media are onsi dered extrinsic.: - dat a.
For exanff ed Steﬁgn‘%l%ﬁﬁa’gar ar@r kt%’(?ft ﬁgn@i‘td%foi%ﬁ%imﬁ % tgﬁ]é?l {8 &0 reg}%tg%begaq

i ncr easegQf fo¥ tleiBnactith&dla, el dht G @ ad b 6ifsi6 efpieases Ihifinkioenckh-datai mary
media. Alternatively, the sound track may be converted to text and used as

a hi gh- lconsiits o€ resdrintiode of the cpmantos! theevidee that ase derrrds frgm theedtipityar v

media. Wthin the fused dia cont ex : i : to the
primary r%eg#laa ﬂi}%ﬂﬁ’ 3heb‘é1%8%§f Wéerres(%'eg gﬁ%}%aem %g@gﬁ%ﬁ)ﬁd&g&%@[ Aen%ﬁ)rg }S?l&sl%}gﬁér:g%g dat a
rel ati ng b Qodaherrahdseitie MR Ehat bontagicietthdnolour nftebums hwocinet atitingcesooft he

hi story of user interaction with the primary nedia, while adding 20 no

cont dft tchareplersrindhagvideqti a may al so have value as a source of extrinsic
neta-data relating to the primary nedia. For exanple, information relating
to the frequency with which viewers watches segnents in the primary nedia
or i nf or mMedstiptions|tedti ang geerated oo nonddre mesdaen atteched tnthegremary tractiedret o t he
primary nmedi.a may be useful when_other viewers hoose ether or nqgt to
wat ch t heoBgAsTed sy Metaedas eE?Feﬁ@m@F’nfvi%aW % V?@V\B%?gl‘{e& ]inﬁﬁgbeof t he
cont ent ¥1y§f2f Y& Pa?g@hﬁ:?éé@fse oPfvofiid, | WRiLE M5B delataAe BoaRHRASesOMm s
source, the-ultinmate goal of extracting or deriving neta-data is to provide
an agent painbdry soédia.cirdternativelyy theet scond ttoackakay be cancuiedtte tecingi ad £8 & o

whet her th content .of the prinary nedia at a given. | ocati@n usef ul
cont ent h%eh'leﬁ’s SfyERtc éief%lrpﬁ‘gg @%Vﬁsﬂﬁt%él%&gs%ﬁé? PR _ﬁr'lseidéaal I{x?ﬁlélg?l?eved
net a- dat aysddhsdig @8htckid fexBi® uesbthtidnd Std€hedb RES prif@iV@Bdia ovalld bé ghdther
processi ng technol ogi es and processes for automatically extracting_ or

deri vi ng examplenef & spwtce-of gxtisisr mefariath selelingntoditg MRy predien e gdgision,

| nadeq uatigforrlrzlg{ion 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



exanpl e, when processing videos, the predom nant form of tinme-based nedia,
the WO 03/019418 PCT/ SGO1/ 00248 3 application of signal processing

anal ysi s womBoad4iy fails to extract sufficiently high-|eveCT/SSomaoes c
descriptions to support an agent's selection decisions. This inability of

| ow- | evel signal processing approaches to produce high-level semantic 5
descriptions has created a need for otRer ways of generating neta-data.

Cur r ent | ypplidagion Mftsiginal Praztssig fnapgsi¢ §yplaatiy faildVREGtrast anifisiedtly dighrlevelee i s
proposing an MPEG 7  standard in relatipn.to.the creation of |ocations on
vi deo nmedFRAHHISSCHRACDS 4 sUPPOri @R a8t Sosﬁ%cﬂw fF9¥R% i on of the video content
may reside. By facilitating the creation of such "slots" on the video

medi a for enbedding or attaching high-level semantic descriptions 10
derived dims igbilite of iloedeyst sitmel pronessingcappsgachésetoMpEd® kighreiet demaiicoves
the retrigval .. of suitapl.e videpos aor parts thereof for reuse. Y for
ar chi ved 49PgwHEns pﬁseci?P%SIaeﬂ?egif for r?@?eé-%aé’tsadl BHIEPE fietad ?ﬁgl e(lg%ljr-n% Sa{e,me
proposal Nigfior PRAlrk EkpeRt Grdad AMPE@! thglatd ereiiteeds \prelesihg avMPES 7t he
application of 15 speech-to-text conversion technol ogy devel oped b

| nt er nat istandhrdgnselation tosleneraztion Epcatons soradeomediasvhgge mgtasdata created
speech-t Qhigst rg&r?:}/lgﬁ or A Wd%g%%ﬁfentv}n%gggsiﬁ)é( pﬁsrsﬁé'lilta?ﬂ’f 1Y GleatiSh 3P @hch
processi ng dnd dna ySi's of Vi deos, e ing 1'ns ead on gonvertlng t he
narrati veslogtnimtheeddénnieian fddhbetddiag lor iatashine hishtlevélesenantic descpipeseEs vi ng
the time-code |l ocation, information of each wor e resulti text file,

T
as a 1§ourd@é“’@ﬁ dasing thegrideoprpdersion Precah it MEEG g Sfaﬁgar\?i REovER e EYal ched
usi ng C0%ﬁﬂﬁéﬂ@%de&@&qaﬁ%%&&f?h@&hké hiiBwevidd Erod HhR2E vitfeos, e pi¥Blear §at a

creation process using spee to-text conversion process i s based on

t he assumgibidata frbditctivhetilt emh@nd.s of the vi deo are adequately described by
the narrative contained in the corresponding audio track. The el egance of
this proposal is to abandon the creation of intrinsic neta-data fromthe

primary e Gopodl FRk&@dg nictd-Hatd Rel@kig fongiivetbvilBdsandaives webppiRdiiéd 6m t he
secondary nedia, the narrative in the audio track, which is used with the

pri meisy repaéch-tovibktl conmasiod éeshgelegy devedonsdydatesiativnalBusiness Marking APMDb t he
11900, T3Sl A R aSHSER, B Bl DL 1 9B Rl 0ot
anal ysi s.gid¥i lRodeedin@raMi saR@isdof &I¥Ps,CtetyitleSastedll barcodberting thié daaativdi s
approach c%;%\i/rlle%eisn tthgeaur(rlli)oS Ecra?lg (1:1$ ?/isciegls ?o ?g)g:cvifllli?et Ip]g:rs]erving 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



30 avail able. As new genres of fused nedia content are created, new
possibilities for using secondary nedia attached to the primary nedia as a
resour ce Woro3ext41$ nsi c neta-data relating to the WO 03/ 01®¢T8G01/00248

PCT/ SGOL1/ 00248 4 primary nedia will arise. However, the focus herein is on
prior art relating to nechanisns for attaching text and speech annotations
as a formof secondary nedia which may e used as a source of neta-data
for a priprangty nhédiewihaed. doiveaer, TheAonumtieeein df oppiiarartietatidg tumechanisnsach or
di scl ose technol ogies that attenpt to faciliftate . .extracti,an or derivation
of et a. it STIBHH (P10 BALE P Lens a5 o dhign of EonisPh e g may be used

Pur navej as&tsoftce®r fctR888 féeprRhAYUSHEBRsAfm&Machr oni zation scripts and
correspondi ng annotated nultinmedia streans for servers and client conputers

i nt erconnected by conputer networks. Such a docunment teaches a nmechani sm

that 10 attenpts to.reliabl rovide a | 11 g str i .at i ons
in a sea é%lgd%ﬁlél tgﬁgr ?16%0%]1}/111%“% ye(%%ﬁﬂﬂfhg&sogeeﬁﬁ%(ﬁo 1%? %%P%&r%%ttﬁqghcglb@#r k and
client compubiss or ThdrEatiee vfohegydatd adrhi timbeasddenedesi gin afe WSt paRgi a
content and all ows the synchronized display of the nultinedia stream and

annot at | dhe0@wAls Ruraatshmpsiit dlr disglosssr ks, Prasthed@r of onwehioniation satiesi &l of
the mult 'Jr{ﬁ%gﬁon% teﬂﬁlo{a?efoﬁgftt@]icf%gar O%}Fﬁ%ﬁﬁn%f a%ér%ﬁ U5&d cfigl Bfputers

producti o procCess are de e conpleted nultinedi a content
that is awgirdoahbaed by dbmpitay netwbhlad. | Sucht heloamneaitateades aiswdhshismndat he
producti on process, not . pecong part of the finished nultinedi r oduct .
Hencel0 noatgegaoawaanﬂg,a%%éamlcﬁsa lavlginfeg_a Yrepr WEh FOLQES Het FATHRSE a?&za Ci% the
V- S pal elend oBifuilioeniiienly for Yot nSG A8 SR AcIRUB LEMHHRFs. 2MAR REhodH! |
notion video and other | ndéexed él)ata structures. - This systemallows a
di st ri butfadilitaiést theebtsignddsimgtimedzacontent andallowa tbe wphaxomzddt dispay af the
docunent . I the different conmponents.of such a  docunme are to b
connect ed HmEd ™ dnd AnaglaBR, Brrete Rt VRIS GBOURET CHR g (,
an iter atpygudiRfiod AR Tt isHosipikitbd, Vi drhoffiohd 164 I fR0thS yrddastidhat
orders the 25 display of the docunent conponents. This system al so incl udes
a fil® | owkeesp aredetiaied Sram s eamplated imylHmediadcontans that iuatailebleffor display.
annot at i nd di spl .of annotatians of,full ' | git ' anmes.
Usi ng t h?[ghag)}%t tglﬁ]a%{lﬁtétlmﬁ ?ﬁeﬁe&dﬁngggt eS ipé%d&cﬁorhgflo%gégeg@ ng){ gbco%lle fﬂrg ) tﬁé
finished multimedia product. Hence, no secondary media is available to be used as meta-

data.

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



overlays as an annotation surface during the production and editing of the
multinmedia content. The systemincludes a nmechanismfor creating

annot at i owe oafotdaetit nodi fying the 30 primary vi deo cont entcarsdgor/nitexed dat a
structures, and in such a systemthe video and annotations are stored
separately. The display of the annotations is done via an overlay so as
not to disrupt the video. Individual afnotations may be conbined into an
annot at i @ordindtiag disributed Hesigar év prigsssprot becomnd patociitive primaay nedst dontmt. n
this system for the purpose . of 03/019418 PCT/g%C&/00248 5 coordi nating
di st ri buttEAcadY §reMBTpREde iRy eblp £ Brisel 48 i %ie prinmary nedia content.
Hence, no secondary nedia is available to be used as neta-data. In the

I nternational patent application PCT/US99/ 04506, Liou et al disclose a

syst em f dn thEImtehhtiimt patesteapplinationcP GT/HSO944A04, dtipe st aldisslesern systpse fornay

start or jqQin a.video .annatation session..The system also re-synchronizes
t he ;éssiJBﬂak’/ﬂr o RS BICE0 %’Hataaglil’l Qe & 45 Omlagcsﬁ?% LAt I%Iaaylg&ae%k t he
SesSi ON afndtalich 8Essimt eThd Bstent NBsoSHSIyRBhrdhizeyehe $686166 with 6theausergraphi cal ,
text or audio annotations. A disadvantage relating to the system s that

the syst edlogsasensde redosd and plavhacknihe sejsinmatter ot doiy/Bmaat’de] syslemABLioes ent
types. 1Q Mor.eaver, the annotatians rate i : used
For 1 ndexthg 6 meal o gl A HHERELE IR MRS SRS Hekrt 2
paper entik tthdhe Aydtemnduse et idaxindsiyin ahd caguiste G hadodathiinto difforend types.
Multimedia and its Application to On-Denmand Trai ni r& " (Mcrosoft. Research
Technifc aIMR@SB‘?TE thelzglngqggppsT@nggu@Gyla the system are not used Tor mdexing the video, a

http:// r%ﬁ?@%%&& 'S%Q%fag n{;e?ﬂrﬁl%ﬁiingt s/ pubs/ vi ew. asp?TR_| D=MSR- TR 99- 66) ,

Bar geron ‘e Iscloseés a systemfor facilitating the use of nultinedia
for on- demand training, where video clips and text-slides are used to

conduct dj stance tr.aini, f tudepts.. In thi t t ts.
annot at o 18 4P EORD IS Trervph U Somobistot C B R S
addi ti on, 53t YA i a8 6 a0n-BRehaRASTratiedt (R0 RebeH Teblificad ORaio#E0

l ecture at a specific location. Wile this system supports the generation
of user AVIRB{ER96+(S, ahwmww@mfomg:pwiftfdoammp@m@ﬁ/glmaapﬁ“éRyIHi@gSRtT%

oyt e 088G HRLEY I o Sork o BRSO Bl R AR by o o e
hi story odenhiQfaitifel whéreesideot ¢183 antittbitdlidedTB@ @ed Bé Qomduct ARtantd s@thioUr Ce
of neta-data relating to the nedia. For exanple, the display of prior
for students. In this system, students 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



25 user-interactionis limted to the |location of the original annotation.
There are no provisions for displaying prior viewers' interaction wth the
vi deo frawe30194the anount of tinmes that the prior vi ewelPSTaHGOP8ERAS
specific annotations. Nor are there any provisions for determning the
overall quality of each annotation. Hence the system does not support the
optim zation of user interaction with the nedia as a source of neta-data
rel ati ng meatdae fr@h timedbaed Gldder. Abhwehtricviews of exivid poeslesimil@theidalatagi es,
for exanp)e those relating to novie revi ﬁv’éﬁ"r al so have, i.nher ent

i mitati GECTIWIR oA S MOYIEoSIhdeRRYs Lelpiedh tay meutss v Bl G168y Bi¥41s
PCT/ SQ01/ r%gazste,clﬁi,iéli@saar@ abé Oée'h@ﬁl td PRoRaS %@Etﬂﬁ%ﬁq‘elaﬁhg heuh imayéews 1ef

nmovi e provide simlar neta-data description of the novies, such reviews
rel ate t orinhery mdiceat specific Whnatiens wihigutbé timethased medig) sefimelinshnpueduask t oo

general to provi neta-.data relating t.0.the i.mages of the primary nedia
at spg’ci fSPEIPF%{@a?%?%ﬁsaE% qrﬂﬁt%d EO}?GSI%I?Tg% 181;?3131t Srr\élgl% g s tineline. The val ue of

5 such neta-data is also limted to a single participant's views. In
general, conventional systens and technol ogies that generate neta-data from
i ntrinsi dn ssoereb eenvintiendl yREMSrangdpshngtogics thatrgenelats metesdae FOBOIHINSIS ack)

fail t o . A g ) h
pri mary elCHS Sl PRy m R TR R aRSEH SRR Pl D RO R e
narr at i veepantid @esstiptichst sfahk imbgdshd the gamamsmadiao derevet, thiogigh speackito-

semantic neta-data relating to the i es of the prinpary nedia provi des an
adequidt e teEqONVEEion, U e pagratiye r?é‘rtg?ai%?l‘g‘jldnté% £ 1§ V@Brﬁstah@uF %fglb‘ﬁﬂg
probl ens, i F: . f : b ko i

Bl 1 abor A g R B R B A g3 g
t he ti me-dxasesit sowexti far paeedingmaadatet. at i ons created, generating extrinsic

net a-data using the annotations, and nmaking avail able the extrinsic
net a- data generated. Summary 20 In accordance with one aspect of the

i nventi ongrof B%S FGBRdiAE dﬂ%ﬂl%ﬁﬁ,t itGe Bt AedBt @ Med MRADSySfentI SO fAMARERE | ONS
relating to a tine-based nedia is disclosed, the system conprising neans

for displejlaberaavehnmotation of timg-hased wicdipl whichlsa ingludesiedsaingtoaiimerbaserbans
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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.



means for receiving and storing an annotation relating to the context of
the location in the 25 time-based nedium and neans for perform ng and
storing awoaBoauion relating to the annotation. |n accoraamseowihs anot her
aspect of the invention, a nethod for generating neta-data by neans of
user annotations relating to a time-based nedia is disclosed, the nethod

30 conprising the steps of displaying ad controlling a display of a

ti me-based nmedium receiving input and storing for defining a location in
the tinme-based nedium receiving and storing an annotation relating to the
cont ext dirigfespiption ghDFAWINGS i me- based nedium  and performing and
storing 1at i |.at 4 t B ShABG  wi AL 18 BeWingsOd/ 00248
7 Brief %&@cdrﬁ?%%tggﬁE}%flﬂ{grg%nﬁgga%%n%odi né%%%@égfm}t@%e@%venti on ar e@%scri bed
her ei naf tvericwi t h reference to the drawings, in which: 5 Figure 1 is a

bl ock diagramrelating to a client-server conputer architecture upon which
a systemaccording to an enbodi nent of the invention is built using a
server arrq%qetleigla&ﬁ&k diEg@Hf@ﬁniﬁ% t@BdlidN-seFRr sehpansiiohifecaire apdfetvaichal a
Aggr egat e splay Player provided by 10 the systemof Figure 1 during first
and secomsystamraseerdingr{o e syibediment af thgiirventon isdwdlt Bsipg a sgverandetatabaiess ubj ect
matter for collaborative annotation whereby annotati ons undergo pruning
and seedi ng processes; Figure 3a is a block diagramrelating to an
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rel ati ng groniag bied seelaterprécgsasgat e Process (MDAP) in the systemof Figure
1, and Figure 5b is a flowhart relating to the MDAP, Figure 6 is a bl ock
diagramrelating to a process in which annotations are pruned in the

Figure 3a is a block diagram relating to an Individual 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,



25 systemof Figure 1; and Figure 7 is a block diagramrelating to a
process for generating Meta-Data Aggregate Product in the systemof Figure
1. 30 DetwDloadidBescri ption A system accordi ng to an enbodipegsiGoohozihe
invention for facilitating collaborative annotation of tine-based nedia is
di scl osed for addressing the foregoing problens, which includes indexing
ti me-based primary nedia with annotatidns, particularly annotations, WO
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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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exanpl es of nedia convergence. In this case, an 20 agent for a video
content provider may view the video, and through the correspondi ng

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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asynchr ongidsesd] SeObMiriffators 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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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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lad expec%{eyword searches and text mining operations, there should be less discrepancy between
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.



text indexing of keywords afforded by conventional systens. In other words,
the system 10 creates the context for which neta-data may be val uated and
convert edwDrBoO1%at | ng- data used for indexing the tinme-baeu/Seodde4ss The
system al so perforns an iterative process of evaluating the worth of the
nmet a-data through a rating nmechanismand retaining neta-data rated to be
of high worth and discarding what is ndtt. This nethod of rating the
neta-data is differentiated fromconventional systens that rate the

ti me-based nedia. 15 The system according to an enbodi nent of the invention
t her ef or eTRpoAangaihayelR Procesnisarmipeisa forcsnpatiag apd updptiag sppgiptiqns which

annot at | ngfg %(r:e%shﬁ'fedrt}&s §0rZE D fhe d%}(acbta%@é@r GRS thﬁ@bf1 Q%t%t%gt’pﬁg&rs%%cﬁ 0

Fi gure 1, Ient-server conputer architecture upo e system
accor di ngas the geparaticer ofemhnetabtiont arehdurady questionsy ditieildetail3atp AegregatsIBrotags [t i s

described. hereinafter. The client-server conputer. architecture 1 nabl es
clTontS 15 & §rsTm it extiagng, Brehs dvlii,oneia-95 CmsEHing O RAREHODS Pk 4R, eq

net wor k  ({efhhnafbn WhladfaBRed6f MRG0 \MbIN B ChtaBEsek 16, | AiRkABhs tg&rﬂz_rﬁe@er ver
30. Digital information is exchanged, such as 25 queries, and static and

dynam c ditthe Avepistien Gykle Riotesatcycleargrfdrthérepraenssasin3tie Miie Deter Aggrege
provides the system | ogic and workflow in the systemand interacis wth
Vartous: Piipes 400 S50 YR Pl B PRty i bR B E PR S8 E o The e
dat abasesAd@itiBhaWiele-Dth Feaai@tibm PEdeessSy aiedtess for Qepératih ®iddifichal hrtsygi em
are divided into three main processes that together forma nmechanismfor

gener Ht i nipladagdo thettimedased gagdia Wéhtou%a@mqw@te@ﬂ@guep Aherdynpotation a

and net a- lat i € . . . Al af i Cycl e Process,
o Vet a- Dot LIe RS ARMEATOR! Rl ot B S R D i Bty o 2t on
Process. WD 03/019418 PCT/ S01/00248 14 The Annotation Cycle Process is a
process for generating and updati -annqgt ations which are present or for

n 1Y)
storage i hM4TRasEAt BEAGe &340 V\ﬂﬂn@Ff‘%?ds Wihdesy HRibttat g apdigc withawt 8p¥n  as
the gener glffa@in mﬂetogginapﬁmerbqs%x X, GHESiMBRed HRRiaMrliankBhRoAAgE egat e

Process 5 I's a process r extracting high quality nmeta-data consisting of
annot &t i opsfeaaatdy stohesk sepanafedy.mat i on such as ratings of annotations fromthe
dat abases 40. Annot ati ons generated
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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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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the annotations, and a short title of the
not meet the prescribed 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
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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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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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t he annotsadrk NG 16y WiédaBe bilell eta i0tstvedd aksirsof aasomblemrume of ahR0atyns.
t hrough the respective iteratively perforned |APs Wth refergnce to

Fi gure 463315@%5113& Ragses ghernresseihed eritedn éﬁt depgsited ipnthe @ﬁiﬁ’ S@I@l (P he 28 R0¥IKEE 1| ow
of the %;196 fog tﬂéa gfﬁ@%d dULakg ﬂa&&ﬁaﬁ fbrsthel dbxfla ﬁrﬁcﬁ 1041 éﬁclet &GCQ&P 410

|35|nstan|ate |nane step e systemc annot ati ons
are bei nmlp[msltmn e stong Qdﬁla)ﬁonamhlvurgmypcms are sel ect ed fromthe

previ ous CAP 410 for perpetuating in the current CAP 410. If the result is
yes, these annotations are used to seed the current CAP 410 in a step 418,

and the S\Wﬁhefg%{’éﬁ@é %?‘i?f fe SPrwﬂlfzh tshe b eeiir relindQo ithe MISAB 58P, t‘ﬂé@roc%soceeds
to a next step 4 he system checks iT the annotati ‘on cycl e

period reflay |0ﬁ@16t MDAnB 510 is ldpsceubtsd GARreated detilexipi 7 stgp SLP, theeViBob 1 fson

ider sbsargnuiasd Vb B S Sisn atabie bEThER S YR B PG ol Vp® ©

t her eaf t €310 4 ih b nbAStH VIV tBE HARLEYEA®arR SfiitiglzedS €% Riep A4 thakysteftotieclsd ep
424 the systeminitiates and perforns_a pruning process. |In the pruning

proce¥s, if thetyanthes @f CHEd 419 to eeanisaptigiedannd i aplesatiafiede the Sé[ﬁﬁﬁi@tlattia 7 a
| udi
i ncl udi ng, W@éﬁb alﬁcr te FENOLRL fh%%?%eer%%tr%&%gcg Qﬁ@s’c@?%?g 13m0 E'oﬁdgit? il e ébgs.ﬂf

ot her prescri efia, an ann I'ons are 'n the
dat abasesis Zbansm:dat}&t epteﬁz @wdb’édsat(Datnaxﬂggp egatte delicesie dite rietiag Batle
Aggregate Process is a process for extracting high quality nmeta- 20
dat a consqnél@taﬁ@n%m%ﬁ@@%%% and other information such as ratings of
annotations from the databases 40. High quality neta-data is defined as
met a-data having a high value in the context as defined in the beginning
of the CAWithIeferance ko Fafusr @nbeptuning ayaleed 18ds dedveibdMtiPzb4ior detaileWhen flead i n

R TR L T AL N TN e
dat abasespiglhe M) it piuflgUstemnddtisnSiewih (R dnotfdhada®d 812 beng 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



(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 storwODb3®u2y as data. During the MDAP 510, all ann@CatSiGongois om t he
current annotation cycle or CAP 410 and 30 sel ected annotations fromthe
previ ous annotation cycle or CAP 410 is taken fromdata store 1 (512) and
passed through the pruning cycle 518 wlAkre data dependi ng on the

pr escri begnetiidrey icamalativel@aperagd exingi foh enndtatotsh entattions thyr op bnhsta®y; amtht a

store 2 (514) .or data store 3 (516). In preferred i nmpl enentation a
ail ad plBBRRBRIR dors i ou i DH R OIS OTORGH STBERNEET/ 00248
20 store 3 (516) where the failed data is stored as part of a conplete

archive of annotations. Data that. passes the prescribed criteria is
deposi t eddpending aathe emntex¢ set (G1thy time-hasedrinedig andadesivad eufcomet yerivEAP 510

and as seed.material .for th ext annot ati on cle,ar p. 4 as |1 as
' dava SoOPTSOp: Tk i Bre et Sotert ey atble ¥ Se fr shifionft Bl Wi
Sb, whi chinhétaflods. OWeP ahdtarice] at ioRtkrtte fdiRedyedARhe Mtert fiRarétOf edsting toWeof t he
MDAP 510 is described in greater detail, In a step 520, the MDAP 510 is

i NSt ant i Ve Tekngsh &0t thes epnefaiionsu mb eatingr mealmnign ompstabe dmpleveenird dor

during t ; ] 2 .

i 8l e i 2yt oo B ERackte HUe PRORTRARR 0@, lhey 1
occur is ratuig sktlegisnanduld emable thausedd terhie ¢deR otlyd's @motatida ald thes agerageew CAP
in a step 526 and {hereafter returns to the step 524. If the condition in
st ep 824 ouf thedgling¥ox gach anpetatipnt em proceeds to a next step 568 to archive
the data relating to the annotations in the databases 40. 15 Wth
reference to Figure 6, the pruning cycle 518 is described in greater

detai |l . \Wéh refeencptauFigng % \aol cveb48v 0§ a proagsefoe gemdratinpeMetadDath Agzpréga@AP 410

i th t 42 . i Fi 4b, .t he, i f tati tart
W th tho 15RAE ai4loi URPRoR bR et} AEREAE HPUH a3¢s. LAbrE™ (B M and
passed t hyaiah JhepMRARC T10: siTHO1388 thd GrrPhGHeHea! Ihekdhg scRi@SEEihed.

criteriain a step 637 and if the data fails the prescribed criteria due to
bei nglSof B prolegne amst seed aneotatidngewhich aresepdionalior firshdedlivepiosessayeled@bed or

0305792 08 2 3594, K oG£ A S0 b ot 2L °
val ue basgecegsedtine PESE i Gada efebt726] AHeSanRaRE66E teBulfing Fidth HEAMMIAPhs | |
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.



passed data form ng a set of aggregated data 628 for form ng seed
annotation in a step 640 for the next annotation cycle or CAP 410. The
prescri beaomsiotans a for pruning may be set 25 differentlyPCorsGenair4gycl e.
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
pruni ng cycle 518 creates a |l ast set off2aggregated data in a step 628 used
in formng the Mta-Data Aggregate Product. 30 Afilter is used to

descri be the behavi or of e pruning.cycle 518, in which the prescpj.bed
riteri s T BRI e GateRyTEhEed Ao TOHSa: G ol S eony bl fopiine

par anet ergoqd\Wiehalcd QP10 8, b nedhelBE ch8 d1eWrbhicdIRe 8§ dkbmbRI vip 8maBb GRS -
whi ch includé average rating$ for the WO 03/019418 PCT/ SGO1/ 00248 21

annot at i aresticipams; Irequesengfozpagpilpgid. ndy pagicipamh ot Baton SN agiiviousst sessionlyr t op
annot gtor; a annot at j ons .not deened of |0 rth ut are of fz.context or
o't enai veinp Atng AR Bhd PORARE petREES o e B AR e Y eftlaBHg ofTfe. Bhs o
nedi a andefi@ish i@ theWHline MRode) the I EpilD ghe PRIFBISTBUI s Hefort fiee OARS0IdAES and
criteria may require the need for additional fields in the annotations.

For i nst ai¢8@s thefeqiegieto the prrfisinapisnvhe A injactivs sessipandhe particinenisigen add he
aver age rtﬁéiﬁ?os for the annotations, a rating nmechani sm nust be inpl enented

for generat‘.3 ngguF"ati ngs for the annotations and attaching these ratings to

the annotations. The rating mechanismwould enable the users to rate each

other's annotation and then average 10 out the rating for, each annotation.
Wth et of i adpgP risge Path7the grologiy wé\ﬁp@qguas i gerssae fustadatidentlisgme-

Met a- Dat te 1 1 r & ter i tg.ve
process ?@/c e'iri;egga. s;rgﬁp gaaﬁeh&f%eﬂo%ggeaﬁi %ﬁﬁ%‘dmg %frtlg(ﬁ %’gﬁlep%rﬁ%arl pfsalf.\sreeg ﬁ7)%1/2 to
t he ti me-dsEgenahedens, dither mbyuadlgtdriantpnaaticelly. eXbe cririd e prohgtheeralguseed

annotations, . which are optional for first iterative process cycle 720, are
used to sQAPHOIF 1Ay f”? ?Pﬁ%f %h%‘oﬁﬁuséﬂﬁ%{hﬁi\ébﬁ% ﬂtost ep 724, of which the
final output is processed in a MDAP 510 in a step 726. The annotati ons
resulting fromthe MDAP 510 are aggregated into aggregated annotations in
a steld 728 Madhiae Derivwedi Nesth-Retas Gederatiomprenesoi§6fisra minecess thropgle vetichve
cycle process. .720. .An_ epi | e is also created in.a step 20 730, for
cxarpl o raroRb i g B Bt onflelts B ER Fo I St PE DR iareeRlizy, or
for provddi Bgset vhAmyBIaktosT the Madtd-Dat-DA B gats ProduchPA®@- UBd ot hegttRobdsed t he
iterative process cycle ) ) o .
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



720 but did not pass the pruning cycle 518. The Additional Meta-Data
CGeneration Process 750 is a process of generating additional 25 neta-data
for the twomslhamesl nedia as a whol e using the prol ogue ane@CeEsiGooes
associated with the tinme-based nedia. The tinme-based nedia is associ ated
with one prologue, which is witten by the author who adds the tine-based
media to the server 30 at the beginniRg in the step 712. A Prol ogue
Process ﬂﬁZoMﬁ@BﬂkhempﬂQIQQUElmmmdkﬁnmbydkdemHaMMMDmunmnthedmngw #idlot o
generate a flnal prol ogue 744 for .the Mefa- Agg ate 30 Product 740.
An Epi | ogtie lﬁﬁ%iws%anﬂzmgé &rithous d%méﬂr@pffp D@@§C? Rehepit H;Ethsal&‘é?iﬁ%?ﬁd. a.
The Epi | Olgdfeex%ﬁiﬁfee%ngﬁﬂlogﬁ’fcaﬁt{)& Ra® BETHR th &R d%iﬁ)to ffic@l@ﬂafe%llﬁ%ﬁﬁv@f a
CAP 410 relating to a particular t1ne-based nedia. The Epil ogue Process
754 may ramofatipn sef ecmt@st-baea:d ah¢dipawhichi platmtlscludeSt hme@Pedﬂ,medlaACSL@B/ 819418

PCT/SGDl/ 0248 22 The E e Prqgcess .7 nd onli ne
modes.> | nAPEIES 05 ROQIS § gf!‘l (?ﬁﬁs%ygnﬁ%%ele%gﬁ %Oﬁ%wé?ﬁfscoo P%taﬂgﬁ i's
sent el eclotfns ah |dYawﬁ1§§ HRXEH® of ivehi€TR do, fob@ dubRct ARt for RiduSsion and
requesting for an epil ogue. IHgartlm pant is not 1n an active user session

for 5 theangptationenamle usqhtpn K dhodeavingic s bes of Hmerendar ssechffy indesitgs t he
epi | ogue i t s 754
rarts befor o ifantdlp U MR R A R o Fh Rl ERS AT 855, <
who are |@pa@$naﬁn§@s@nemmf§he participants then add the epilogue. 10 The
AMDGP uses both the prol ogue and epil ogues to generate neta-data for the

ti me-l®based nedi a. The prol ogue or epilogue may 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 Machi ne 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 Iike technol ogies. 20



After Niterations of the iterative process cycles 720, the Meta-Data
Aggregate Product 740 is conpiled based on the final prologue 744,

aggr egat esoannouat | ons 746 aggregated in the step 728 i nPCASGoa8®24®©r Nt h
iterative process cycle, the epilogues consolidated in the epilogue
process 754, m scellaneous neta-data 758 created in the Machine Derived
Meta 25 Data Generation Process 756, aft the time based media 760 itself.
The Met a-(Daimas Aggregate Product 740 is then made avail able for di spl ay or
provi ded as |n ut to_.other related systens fgr furth Erqcesstln

f or egoi ng- manriesystein £orenpRatiag mefadpte gy FRANSPIHEE RO ]6’f’ R8RS 8\t me'
semant i cggggdame(ﬁg Ralrisfigr tinme-based nedia as a by- product of an iterative
col |l aborative annotation system for distributed know edge sharing in

rel ation to t heeans fe-dispdasdngrandi @nﬂglluﬁgéhﬁdlb@dyﬁf)ﬁl tlmdnﬁ@g@ﬁdlgmb he foregoi ng

probl ens associated. wth. conve ona S chno S ugh
only number BB B HCHENE a% H&g i nttPf ggﬂmng dIOSC & osgrgkh% ?me%lfl%erag
appar ent i@/ 019418 PCT/ SG01/00248 23 to one skilled in the art in view

of this disclosure that nunmerous changes and/or . nodification can be nade
Wi t hout depar tmesgs fqrdmlweg sedpleriggan apotationgelating tq the eprtewpf thedgeatigianp| e,

m nor ”thftﬂect%ég tj‘madde to the systemto facilitate coll aborative
annot ati on of "con ext ase medi a, which also includes tine-based nedia,

such as 5 dr awhéeugs f@rpebloakimgsindsadingnd/atiiatph sslahlggoithe &inetttiooni ¢ f orm For
drawi ngs, coordinates of |locations in drawings the context of whichis to
form¥ubj ect matter for discussion and annotation may be used to index the

drawi ngs j n |igl Qi JB1£ QG USHRbrERr th RARMLEDY relbdifE 1D AREEhITRAIA i§Uch as

video, and therefore the system’may be nodified accordingly to process
| ocat i on reiig off thetewmtatfonl0 WO 03/ 019418 PCT/ SG01/00248 24 dains 1. A
system for generating neta-data by neans of user annotations relating to a
tinme- based nedia, conprising: neans for displaying and controlling the

di splay of a tyH¥esRRaeHs (B, 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.



5 means for receiving and storing input for defining a |location in the

ti me-based nediunm neans for receiving and storing an annotation rel ating
to the cowDesmiwisthe | ocation in the tinme-based nedi um PemtGrean?es f or
perform ng and storing a valuation relating to the annotation. 10 2. The
systemas in claim1, wherein the valuation relating to the annotation is a
rating of the annotation. 3. The systemas in claim2, wherein the means
for storing the annotation |ncI udes 15 means for i nki ng the stored

annotation to e tine-base m 4 The syste s i,n clajm t her
conpri si ng fﬁgﬁ F’Wenfléélnff’ 519 Eli?fq @86’?63‘[”?%%‘ g‘fﬁﬁ% the %Woﬁylo%lrffl Qf{eﬁl ity
of users pRas bt Ee‘léctﬂ@QH@anr%@ati%n bﬁlﬁ onySla8iy ggedndiE! @i m 4, wherein the

means for facilitating collaborative annotation includes neans for
receiving and storing annotatlons froma pI urality of users in the first

27T Eraftn 5 THRGVERR PhoTniaie ForPeiliche oty RE/ eafifiiue yulBgtie o

annot at i ogndogtioAefirth&@Cinbitiess me@fsSfof Bdcetvapeinhonfioh@ floRgs phehlay iofigsdr® it he
annotations froma plurality of users in_the group. 7. The systemas in

claim6, GH$ERGEBIHPUPH aﬁﬁaﬁfsthrecstpnteatsl Afierrtesaly @fdpp%twm tmélm%hméé@qw
further annotations. 30 8. The system as
inclaim 51?&%9&?13%&1 eJt%%onﬂrgﬁ lﬁgﬁ# %t?{bglpi ng col |l aborative annotation
further includes neans for selecting an annotation fromthe annotations
based on i)he rating rel at. ng to the sel ected annotati oq V\O 03/ 019418

PCT/ Std1/ db24g Thosystemray 8y dpigm 19s Wheren afh Beansh & efaqiitipn oFagive

sel ecting I | fnom based
on o 1o AoCERACRERL! ARIEE GRS oA dhuRg B6H %"?)h&fﬁﬁ?e. ot he neans
for facil setcand regougotdlatbgy tt ihe eannatatiotatdlamef tor ﬂllaeieccombgmsunddhnselfeoned

recei ving annot ati s from lurality of users in a
9 annotation reloplng {0 t%e ﬂa st Férou y

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.



second group relating to the contexts of a plurality of locations in the

ti me-based nedium and the selected annotation relating to a first group.
10 11. Thwogmiams as in claim 10, wherein the neans for f&CTISGOabI2Ag)

col l aborative annotation further includes neans for 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 to the
first group. 15 12. The systemas in claim1ll, wherein the neans for
facilitating caollaborative annotation further includes neans for

aggr egat i Ag t héhangertasIRS1aml by fhiher OPREsEEcRatas 1o BeRnsag @H%’I@éﬁeéct ed

annotatio &ﬁ%@&@g&o talﬁ% first group. 13. The systemas in claim 12,

wherein t aC| fitati ng col |l aborative 20 annotation furt her
i ncl udes neans for selecting an annotation fromthe annot ations relating

to the secgond oup and t.he, sel ect.ed annot at.ion rel he.first group
basen on iR dherRyiRceun tam 5 Pt Brgbnsins dot Lo odlify migime bitead Oub
inclaim %i%dlawﬁférc%hﬁoﬁdaf‘ed%ﬁ&%tﬂf)&r ah Pk |1ink§Bét%e&9!e'tﬁﬁ@Ba%ﬂ erédu@éand the
annotation further includes neans for consolidating the annotations

rel ati ng rorre¢spendiog eggregajedupmotatigns.ne sel ect ed annotation relating to the
first group when annotations and ratings are provided by a predeterm ned
nunber of groups. 15. The systemas.in claim 14, further conprising neans

for indexiipg tMaepdydtedd iak YinOdlain30 8| @@RtdiRNEe i ednB efol | RIS gk ting dbundles t h
correspondi ng consol i dated annotations. 16. The systemas In claim 14,

furthép cashingidegvesameta-dage Withri figne- basesb aadi, it casmoliqagedapnmeiaéions, ande
time-base s%g?gwéfﬁ}*thecrﬁﬁlé %ﬁ&%@ﬂé&h‘;’m%ﬁgt g%&fapg efg%te%@?ed M3 R19418

PCT/ SGOL/ ystemas in c conprising neans
for storing the consolidat ed and aggr egat ed annot ations. 5 18. The system
as in cIa|m17 further conprisjng ne for bundling the tine based

medi a,  t heOconddei BEVER Bt b, BHICE OMITRIG BRoRb ol t HEPIRYIAB- Bss ed
medi um and t e .68 mﬂlgl ng aggregated annotations. 19. The systemas in
claim 18, V\étere?n t means for bundling further bundles 10 machi ne
derived neta-data w t h the time-based nedi a, the consolidated annotations,
and 21.  The system as in claim 18, further 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.



the |links between the tine-based nedi um and the correspondi ng aggregated
annotations. 20. The systemas in claim 18, further conprising neans for
di spl ayi gotobe194eonsol i dat ed annotations. 15 21. The syst @crs&so1/m288 ai m 18,
further conprising neans for providing as output the consolidated
annotations. 22. A nethod for generatigg net a- data by neans of user
annotations relating to a tine- 20 bas medi a, conprising the steps of

di spl ayi ng5.andThomethok|as mgclhine 22 fiphetyconipraitg the step € dacitidiinggoliabamtivé ng
and storin in.pug) for d fiafﬂjn a Iﬁcation in the tinme-based nedi um

recei vi ng? PO Sy 2 RJURHLY. ﬁ’é‘?rét“?% I$£8f% ng to the context of the |ocation
in the tine-based nedium and 25 perform ng and storing a val uation
relating to the annotation. 23. The nmethod as in claim?22, wherein the step
of perfordé.ng Eheimsthodiandn ¢lhisn 2§,avheaein dlre stercoilideditating colldpraivepanédtoion ng

and storin rati t he annotation. 30 24...The nethod as in gl.aim 23,
wher ot 1 E@eL Rt iR oriangng AR Hase Rordh Pl AL L Eh B e Bl AR g

t he st or eghe@bmekaioif @phirglityRE1dcati®sbased medi um WO 03/ 019418 PCT/ S@1/ 00248
27 25. The method as in claim 22, further conprising the step of
facilitating collaborative annotation by a plurality of users in a first

group. 264~ The Y| ! . er.el il I:
col | abor a 7|'ve gﬁ%ltgg}%fi%% i @a{h‘g}?ﬁi,{}lfd@%m{l \F‘i% %&e@f%@ {ﬁlr[aglcgi%\(/)ﬁ%bé)fr%ﬁ}ﬁgb% |{5%g from
a pl ural i fuythef indhses therstdphe regeindpg Fatingt relgingdo thdenmotaioax fismod plargdtyoal i ty
of locations., 27. The method as in claim26, wherein the step of

faci | 1% at 1555 Bdhe B5589UPve annotation further includes the step of
receiving ratings relating to the annotations froma plurality of 10 users
inthe first group. 28. The nethod as in claim 27, wherein the step of
facilitat2®g cdhé mbthodtas weclamnd? avhepein thastethef faciitdting esllativeatseapnatation

tipg,th tjons. 15 29. The nmethod as in claim28, wherein th
atep of fHEMPT SRR e Siep b aPpUBEMp TRl RS erein the

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.



further includes the step of selecting an annotation fromthe annotations
based on the rating relating to the selected annotation. 30. The nethod as
in clai mao,mngei n the step of selecting the annot ati onPcasiGode®48 20 t he
step of selecting the annotation based on a rating threshold. 31. The

met hod as in claim29, wherein the step of facilitating coll aborative
annotation further includes the step & receiving annotations from a,
plurality3df u¥hemethodas keclaimd32,gm]mnq:inrtlm giep ofyfaciditdting cobahozative anhotation

plurality Ioctlo b di um ndthe 25 sel ect ed

Dot at | Sfiner SERHGS A S5 PF Si e LoonORHS R AGHE o the et grpgg and
wherein tie S%@@dgﬁn(j‘tﬁﬁjﬂfﬁhﬁhg &gthgcfﬂrgxt Ative annotation further includes
the step of receiving ratings froma p rallty of users in the second group

relating to the annotations relating to the second group and the sel ected
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col | abor afirther &fcmﬁﬁh@ﬂeﬁfo@rsélléaﬁn 8¢ hieastidoh ot @B a@ﬁot@@@tﬂse@wtinggotthe
annotations relating to the second group and the sel ect ed annotati gn

rel ating $esorherquprand e sglscted asaotatr%r%mo@ the firpt goup PasEY, otHer BHAL t he
step of f?e‘fdtngttént}ierbgle%{%h' ﬂg&ﬁﬁtﬁi ve annotation further includes the step of

sel ecting an annotation fromthe annotations relating to the second group
and the sel ected annotation relating to the first group based on the rating
relatlng sel cted.annotation. 10 35. T ethod as in.claim34,

wher eth tﬁi H‘F&PQ@? 7 ¢laim 3.% wesrein iy sten oblagiliitngcobrboratieMBPtaioR | udes

the step ﬁhh@?ﬁr%ﬁidbéjﬁfe' 6f*‘t%n§61fHaﬁﬁ% 'dférb?mf)ﬁjcl@ﬁé R&thHE 1 iR KEGRN %lroﬂ haup and
t he sel ected annotati on lating to rirst group When annotati ons and

ratings athe sghectad amubtityona rgatenge te th rﬁesi gonbevhof agnaapss 46l B6ingT e

net hod as |ndcl§ im35, further oggym n the step of indexing the

pl ural i t yP'oYidef by amredeierpingdfumben gt SIOUBY redium with corr espondi ng

consol i dated annotations. 37. The nethod as in claim35, further conprising
the step of linking the plurality of locations in the tinme-based medi um

wi t h &or r ¥ pondhhaetigdras gacletm dantrther enmeprispeg the step of indexing the plurality of

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

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.



38. The nethod as in claim37, further conprising the step of storing the
consol i dated and aggregated annotations. 39. The nethod as in claim 38,
further cwopsiosi4ngy the step of bundling the tinme-based 2PCmsdioapozihe
consol i dated annotations, and the |inks between the tinme-based nmedi um and
the corresponding aggregated annotations. 40. The nethod as in claim 39,
wherein the step of bundling further in#l udes bundling nachine derived
neta-data with the tine-based nedia, the consolidated annotations, and 30

the |inks RQet n t e ase um and. t he. corre a
annotatioﬁg mﬁg’ %%?%6H3 %%qﬁmﬁfﬁ9§@ﬂSWﬁﬂP%§¢P g%ﬁ? @Pagsgﬂ p of
di spl ayi ngotdaBdatc@petafiaked annotations. WO 03/019418 PCT/ S&01/00248 29

42. The nethod as in claim39, further conprising the step of providing as
out put the consolidated annotations. 5
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