;e3e\dT6JT81 9 AUG 2002 This invention relates to an interactive s]ggtmsnmm
and particularly to a systemfor multiplexing data inadgital vid
signal. It is known to provide a videb programre i %@mfo rmof a digita

signal which rmay be broadcast, or which may be prov ’ﬂmmm m‘l?ltal Vi deo
ricted to

di sk (DVD) or a video tape ano&NtI.gE AN TS 8 Elsphpvent i o
the formin which the video signa f‘o'_r 'a“_p_rogramre I s pf@wsded. Wth the

i ncreasi ng nunber of television broadcasting channels, there is a dilution
of adverti si ngThEvdnuentsionceelates t@om’ﬂéiﬂaﬁc"—#‘e‘aﬁﬁ*é‘?m andadverti ser
restricts )_B.h&:ill’cuI&I’lk(etd ragsﬁée«ar fod @uatipglakiredamtamiara efigbtamndaeasd channel s.
I'n additiogygdahere is an increase in availability of devices aval I abI e to a

viewer for pre “fé Qﬂom%o ?e&:%%é Oa“v%e 9%‘@;{]:%%9 %@.V\@ﬁé'f%%ﬁe 3 a

V-chi p, but,k at no wa sel ectl vely

bl ocki ng a@itREr et s%‘r?g‘ﬁf s"’m\ﬂ‘t“f?yt e V@éﬁ‘fats*‘t Hft ‘"”Ph“d‘s@%d??e ’f?‘é‘@r‘”r@nt s that may
be of intepest digitmlyyideer digke (AYRo Bl dokder twpe rrehehgyiPs®F$F use of the

| nt ernet, usSwntied esbes ety iatedHoomed fioom hiavwnirhacsesddbo dignge and

di verse soyé,_ce_.spp; daka @ndrdibiedmation using a personal _conput er (PC) or)

for exanpl e, th? 1{1)1%' ”§cgtea; o,]% R%é’ Xs g égé @%@Lﬁ%%‘a&’@a QI a television

and renote contr ere |s osed a system

in which af"Ybj%edt ‘ihﬁr%l 1kgeﬁ _4irgkdon of pdvenbiziag ’b’i}’e&”ﬁs"’e‘t”cﬁncfc’trr acked unti |
a |l ast frafempercizhaifasonssi ay aoMer biger | Tretaiata. theitreradtstded dat a are

associ at edefgddt the Abpictad bymkesi of) kaohdqeet| dakné ol . IThadinter,acti ve data
are kept sepaFatie i QRtidRedad avheniRsesy badidvigeohjvectiab1Eheo pr esent

i nvention %gak& tfgr mrgvgﬁanant@ppgéa@wgn aoqdummgai a%gpmleagnéso i ndependent
clains 1 an ectL Suc na Ie viewer to

interact with ;b W‘ne’ ﬁes % eb %eé'&cés °“§Se%elyto f&Cilitate

i nf or mat i oﬁft?%f‘b‘fe%nﬁ PKipG §H§&’&‘H56H%“ftsha‘[’“t‘?a§h%éeﬁlé}‘? &PABd over the

| nt er net. Abess didmertigenentsatipdcmapfbet hE sintavesst Fore vheve prse @159 ded an

i nteractivelsystsem i ncl udi ng neans for providing a video programe signal,
means for genenaichNghd BE&F Gt e o€ OtHLRhe LlAkLE, ASELEIAlePedtiniAgat | east one

obj ect, Sa'a@cgﬁéoq‘eéewga@ﬁ@%&@ég%dtw15%5r a%v% séagoqré.@_sd%g fLQ9r ame.

signal in whic ect,‘appears XI neqc sa&d data with

sai d vi deo?} ft°mt’s‘4" '3” SRECHY LWle’ﬁ JTLICI)1e° Vi programfe signal,
1 9 AUG 20(9‘2‘32‘:%1’9&%“3@& b?’%t“FF%\Hnnﬁf’@a‘l“Elt’cPé‘t ‘él“dhd Tﬁeléﬁ@s%‘ﬁ’r 208i ng said dat a
to obtai n demate soofreabd olgsect. Preferably, said nmeans for using include

Teans for accesgiat, Ahobdieer Ak Mmaéde?ta,sqmqnnwmdmet ail's of said

obj ect. Conveniently al d nmeans usin urt her_ incl ude gns for
produci ng PHIEsk iBf“‘éf@i’a‘i‘la?ec?fs gﬁ’ri&e%rtﬁd L BEh SRS eetT ng from
said |ist. last frame is reached using the outline data. Interactive data

are associated with the object by using a hyperlink tool. The
interactive data are kept separate from the data representing the
object.

The present invention seeks to provide an apparatus and method
according to independent claims 1 and 14 respectively. Such
apparatus and method enable a viewer to interact with a video signal
which may be broadcast so as to facilitate information transfer

and/or transactions that may be performed over the Internet.

According to one aspect of this invention there is provided
an interactive system including means for providing a video
programme signal, means for generating interactive content data
associated with at least one object, said data being associated
with frames of said video programme signal in which the object
appears, means for multiplexing said data with said video
programme signal, means for viewing the video programme signal,

AL
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Advant ageousl y, said neans for accessing an interactive Wb site iﬁ 3®§§&ﬁd
to secure details of said object which may include a purchasing tr % n
for said object or browsing an advertising catal ogue. Preferably, the neans
for generating includes nmeans for tracking said object in each franme of
said video programre signal in which said object appears and neans for
identifying the |ocation of said object in each said frane. Preferably,
each frane of said video programe i nclfudes said interactive content data.
Advant ageously, said tracking neans includes nmeans for determ ning scene

breaks angJ/RARSf PLtSEANF GIY RAif08aSRIAa0RESM b 8s e tsdili@@BLA e i ch

sai d obj ﬁ‘ﬁ% appﬁars. Cogéenlia‘nt hy said mul tipl exi ng neans i ncl udes neans
for syncHPTR} A§teAITE Yare i PRI&Ti o and video data of said programe
signal to gendraferablyansgigt meshs efan usdngexaripkie, meanPEGr2 BYBs$ franspor t
stream AdyaHwgaersly, weid sy sbemids Wdes dmangsf oF Lyeadeasting said
transport_stre m\é&a, for exarrpl<§ at | east one of ?(iatellltg, terrestrial
and cabl ec%‘fe\ﬁg{ﬂ?. FonTRH JfAng, F%i WP INga A F LBELVER iRESnéPEdes one of
a nouse, prddvdiogr d, last semzteitentt claidevbpext Andomeamy ficr a second
aspect ofgsd dctiinyvepbhogaidearigti,s provided apparatus for associating data
representative of an _obj e}ct W t_p a digital videaq pro]qran’me i ncl ud{dn]g nmeans
for providi ng 28 ENIPEEPUSH e PP olF AN Radf FYEHintr 81 1RHFRASTISF Y#mes at
| east sonei%d ighiadlapitadorporenuresdetia bl eft sabaksebbrwiidheawyng a frame of
the vi deoi NHAMERurahdbind) t5andaobi&CircapPpesd SHjechr 6Y it ikgyahr ane,

nmeans for £, i ject within the key-frame with which data is to
be associ%c?\g%&clr#elg‘%s%gkgbg 2d02 f or extracting attri butes of the

obj ect from t RrefeFaPlinethergifddst fpr BHWEFRALMNGINCHLERACTeIRS d&Fa with the
obj ect i ntidek Ry fgadde opeanSid @acht ftdrs Y R atidebbpt égrind Begab) ect
for tracki j;&ct.,.k S r 1 . he. vi pr ogr amme,
wher eby S%x?%wk?%ﬁ;e?géﬁ %85%éa‘?ﬁﬁfﬁggsgﬁlgr[%agwgﬁSltd%%tggfle%‘% qﬁ% subsequent
frames of 1PFREIFHEE SRdgr SRIRCE ATwWRPEh 49 EEBRct has been tracked and
sai d interacti meefrorbdgt, datla firamenbedseid witibo dairiaepe eserhaldsveadsi sai d

obj ect i n; Aedd & SRAVSRCERL Afiant ageousl y, neans are provided for
converting said data sg’ﬂg%\nce t.0 g standard data se%léence, for exanple, an

MPEG 2/ DVB comptY 29858 ¥ e ifeitc &2 ThERS MERBS VBT Y5PolFalfet 9% in an
anal ogue ferexmimgunscane bredks abbynprnyifdedséorcidogyépti said lmdjgctgr amme

to digitisgdafRémm cridnRl €habhYon tsheqa f Qppsgtecting a frame of the
vi deo progra incl.ud means nedit list to dl%/l de the

. cxfort roduci ng a
di gi ti Sed vi de N OUEITIE | REE AUBEAPAFTERS JPoRs SIS SoPerat 4%
shot s, andsypehsoniminge|seddi Aetatvithasud hemnkeyideadater of afihi n each
sequence. pAdypahmg aiymal, thhgen@ane hofriHpduei Sgradh edot bkahpld)r taher

i ncl udes S r.Si he,_vi deo progranme by identifying separate
shots in gﬁggv?&%éﬁ %@grsgrg#rge ?%rea(r%\dduce the edit list, neans for

i denti fyi ng shb@variauesusitg sainrygtennteivdes reans £oFeftepteiinghot s
cont ai ni ngaiel g &bEt etreaBNi1EEBE ELANHUQUHE Ngas Riner agcaly of groups
of Shots. -AdLsNl A0 AN st 2Ll JIRARIRLE MAAIHNY | NC! ude means or

inputting criterra to be used to recogni se a change of shot. Preferably,
the means far ERPYeRi§HdYat ERiBUIESSoEOF Heptrieving includes one of a

mouse, a keyboard, and remote control device.

According to a second aspect of this invention there is
provided apparatus for associating data representative of an
object with a digital video programme including means for
providing a digital video programme having plural individual
frames at least some of which incorporate said object, means for
selecting a frame of the video programme in which said object
appears to provide a key-frame, means for selecting said object
within the key-frame with which data is to be associated, means



obj ect includes neans for isolating the object within a boundary fq mﬂ%fﬂﬁ
the frame, neans for perform ng edge detection within the boundary t
identify and | ocate edges of said object, and storing neans for storing a
geonetric nodel of said object. Conveniently, said nmeans for extracting
attributes of said object also includes neans for recording at |east one of
the attributes of shape, size) position, colour, texture, intensity 19
AUG 2002 a gradient of said object, and tinme series statistics based on
said attributes. Advantageously, said neans for extracting attributes of

sal d obj el Idigufles pfeans b%tegogpatﬂengbﬁgw Al LRU! £8 Of 5 dngBlect

wth attl’l utes o revi ousl etermn

obj ect i st ﬁﬁﬁ?ﬁ&?%hﬁ%l E“teﬁé‘lcé‘lli"‘énﬁ‘a%?nd’lﬁhe?f‘%éibé%ﬁj eet*he Xf¥rer ni ned not
to be di strampi sieabkefoprovildisngoneanstitrdbutes def itchengbdet adgrect, for

exanpl e by, dgeidef ttnbngbfée@ &%utjﬂra{ub@ﬁtﬁt sgkdegEapsdOr extracting

said attributes i ncl udes neans f or conparing apltta\{“esocatlon I n the franme of
sai d obj eRYOYHAME h WhepHRhY $id F“BB}'%‘E:‘tlé’eaF?E%tdEF SESPEHAERT itk theane to
det er m neobjstthem shategigecifriagedi st |m@uwshadnlmcdghamér bm wiaiwh whede t he

location ofys& %agbbsst t5adiQda dhat Logisshabl e {V. wgkggnt ﬁ@ta qry of .

anot her object prOV| means for assigning rank i ects to
det er mi ne® ’j\‘)&Pﬁ‘H‘FdoB’j EEt ?Iret?é’e§§§5%?%‘fee(?f 2 1930l At # ¥R TPr ef er abl vy,

t he neansséquerigeacki ng t he obj ect includes neans for updating the stored
attributes of ztmnqmgestsﬁﬁ tmngbhggtpm\teédlPmuoqr\»e%tmi,rgﬁéfa%rtsnt
frames. Advant 31? & édﬁ%‘%\?t for tracking incluydes ur al %orlthm
neans for ﬁ%‘érb‘gep ana R} BuSPIEBINSI eXPY VPP S eBli TR 124 D

aut omat i caPryliardcidassj eeqeenae.di fferent types of visual environment.

Advant ageous| Ywne@ dnb.r ﬂﬂké@@pr@%@ﬁmé ngd Lidleﬁnmgf&r feeﬂxerxtéa}gs akk the
frames to ng”iﬁjcl r g%o%/v- eveIV re e%gntat on, d determ ni ng
the positPoR" of > sdch Hj 8¢ 19F CORLVEF v Pﬁ?ﬁrrﬁ"gqe 8 at?ét neasur e
to | ocat efe®®h object in each frame, nmeans for processi ng t he positions of
sai d obj ect t OpBEIAHab19Y CthOGEdais @BS s”élrbdtliﬁgeéltfﬁ%‘ee%faﬁﬂee%idéo of

obj ects | %gﬂgno%c%déé'ﬂe £ e p cﬂ.{ 3?1’1 1g 3 s%‘Mt”?g ad YngCt

within a sequence an or cof ion a B 681 any
m spl aceddéﬁf*ébﬁ%d VPF@PePéB‘F’S/am“t%é“ﬁéaﬁsplf%PlaE%dbﬁ AIWGIFRE| a'éles means for
provi di ngrelatédbasesof adiif hearentfolry petectfindats 1emdtudinegkenefsamaror e of

URLS, HTMeyBROGSEN M @gghcgg@@em@di o clips, text files and nultinmedi a
9 AUG 2D02 . interagtive

cat aI ogues, and_ neans for sél §§:t ng %
content data fPOYATHRISEEEAPas 0§ ?"étp§°\$tﬂfh“%a?'tj SHitect ST PHE bl v,
t he neansihatudes owianisi figrppackioas thai vidket aroegueme eusidegtatring f or

det er m ni egpdbgtdeaindde 1etma§eld@£héon§s%§ﬁztxmée t@oﬁi—&iucéjaéfh% lealtrm@c
synchronous dgt £y as.sdoe%lt n & h_.obj 8¢, posi tio

S and
pointers i a frane, ou -Sshc’t “hiohots dat 5%%%% n%cf g‘i " the
obj ects i ﬁeaugl’l@%lp?f (ﬁhqt§ éan'aatrbmgerst@‘é%ﬁm@nrast, m“-t |Ht¢én5v\,ﬁere| n means
are provi @quﬁ@in@sasqme&tawgyfdﬁrgiaﬁysgcbf Mg . data with the correspondi ng

[ram, means g BN (0T 20 9ALT PO SLOURLIYIENQO0UR gt gl (h the

frame at which g neans reant ng j ust
intime dépautéiaq uaditegdpofe he ysed éaurftc‘éwntléebe e Afedhftth the
correspondi ng pbéeatably, the means for extracting attributes of the

object includes means for isolating the object within a boundary
formed on the frame, means for performing edge detection within
the boundary to identify and locate edges of said object, and
storing means for storing a geometric model of said cbject.
Conveniently, said means for extracting attributes of said
object alsc includes means for recording at least one of the
attributes of shape, size, position, colour, texture, intensity



It wll be understood that although the above has been defined in relation
to associating interactive content data with one object, different {9 Ay 2007
interactive content data nmay be associated with respectl vely different
objects. According to a third aspect of this invention there is provided
apparatus for enbedding a data sequence within a generic digital transport
stream (such as DvB/ MPEG 2 or ATSCJI\/PEg} 2) including neans for receiving a
data sequence of interactive content data associated with an object in a
digitised video signal, neans for synchronising the data sequence with the
vi deo anqrau%nt%ftélaodlo%gbee%ﬁa q8QeSigals LR PENEIA! @aBeh Wl NES 4
transport am and neans for associati ng a packet identifier wth the
further @F ﬁé BFESstream In a preferred enbodi ment, means are provided far
br oadcasti ng RHrahtagémrslyr anspdrieagisr §am ¢xtrace ey satﬂ?riebheeamiy sailde nmeans

fox r eCe'o‘ﬂj@ﬁta1ﬂ§i@d§§q{é%ﬂ§efbﬂcédi%§1HFa£Ia['31df Q'Etf?ﬁgdég [(‘)Ql @la?t(ﬁjrent a{ y
stream a digjta io stream a

streans c rising a di I
digital 3a13a sey glﬁlc%t%’fail)t’u(% Fafd }chgl t BFSESHER &) %‘%ﬁa fr 85FF T Hd%ns for
packet i sWhgthgrhtbe ehietatls diseinmishable ithegesror, HMscbennsatdi ng a

pr ot ﬁcol drgeder mwaad«u;k Gedgae}sem s&ddehemﬁwbs&rmldang Reans for
synchroni.sjng t acketi.sed, e str t rresta sto

establ i shfsog %eel Q{al onsh ho eng‘ttaplfte *daf'a rea/ £ de}l lbmﬂué 02 r~

Pr ef er ablBpund@&yaeans for synchr oni si ng the dat a sequence i ncl udes neans
for nultipl exiphgrpaskey) sedaehesRat Ay eSt ot g BROAt 4HISPRkkespacket s
headed by h ns, for .as n |ffe ent
packet i dent ?%/il%%r R?gks?é:%#]ro%o%égfi %}%eelffgﬁeg £t lgt ?}egn%%(fvggt galeousl Y,
neans f oreX\AFthMdkhskhg %Qf@tﬁaékef |‘§@Gcélsemb’rﬂaélﬂy S§P¥%%n%°rvmtﬂ‘ﬁtt fransst anps
i ncl udes yeaTchMingt ANPtHY Whhb ebjefteriengesting@ishanpe tthdredireRf e current

time, an%ﬁ?mrfe%hétgﬁﬁﬂ%n%khsﬁod% ﬁ@k{?gléé{é‘?: é%&gﬁue 5 %83'183‘% onfhen

t he data sequence stre be synchroni se eo and audi o
streans. %\}é’rﬁaéﬁPFy?ftW%éngb?%‘ft PFGYAE 2RT MFGNENECY (RTHEP PP aRRPor t
stream t ccaiggves dbjekbdeso nisresmiine yiriaoh dbigen wildgbanuss @sisgeday i on tabI e
listing ahlait N GRaapel s to be available in the broadcast) means for

provi ding a pro map_tabl e identi el ementary streams in

t he broadcast Pc‘% %n?lyanﬁ’%é“fﬁgs g Q&ﬁg‘gp?tﬁj’n Scbrb’bcrl 88802 ati on
t abl e andfthe:psiaddmantbe nelpeneshb ks tnsbutgsaodt eh@atbaeps af t then akiecturt her
transportm@&égalraca/&qgardiﬂgu{ (alaffgiaém;ﬁ Frragmpeect of this invention there is

provi ded apparﬁ‘}ésxta r| eleg g%gd i gglg%g][r{? 1%c9§§§% a‘&seqql t al

transport streamin ¥'h £ uence of

dat a assclIREHENH t’“l?aéﬁj gex slﬁeeﬁﬁé%‘?ﬁ'?éﬁ By thhe' ifaradr Femet f it ofr ansport
stream ssequenppantat astonstichlly neacls digectecihgni igifegeat pagket cifdentifier
Wi thin tk\elé/ﬁgfoerg;l%ahengeans for extracting the data sequence fromthe
generic digital transport stream neans for identif i ng o #ﬁ s wi thin the

vi deo sequenceA‘?‘fad"rﬁWi"Bﬁli’o S FEHEX L JERRE et
synchronlsom‘gemrw daflatseqiiamee to baitkadtendt tCDlaed.owb;LeEes and means for

interactiygh f/ea@;kmlsw dmeasecmt eétdaaﬁmﬁr %Eer;«;ﬂgﬂbmaab@ EHorhekt

d f h f
means. {or {0i S5k AN UV " CSUBA AEe WTPTER BOR) o0 ROHREC (1Ml cct i ng

dat a fronvajécp'stlmfeamhspragxed gaEng, fandere®ss 1hgrtiexpogdtiogs tde sariiBedded

data assoghgted %téhot&% da&e J@Jl%llegstaué%d obiEflcesCaRYCOL 80Y lofF, Neans
are provided for selectin to displa a¥]dt he objects havi nrgg errbedded

associ at eBPH8FES HFhS o of ‘1f §aAGGf§?)‘F‘? means for reviewl

object within a tracked sequence and for correcting the location
attributes of any misplaced objects.

Preferably, the means for associating includes means for
providing a database of different types of data including one or
more of URLs, HTML pages, video clips, audio clips, text files
and multimedia catalogues, and means for selecting said



sel ecting one of the displayed objects to display a list of the data
associated with said object, and means for selecting from said Mi3sAUb 2002
Conveniently, the neans for selecting includes neans for storing the frane
for subsequent display and subsequent recall of the frame. In a preferred
enbodi nment, the extracted enbedded data is applied to neans for accessing
an Internet web site to facilitate intgractive conmmunication such as
e-comerce. By using the present invention) advertisenents produced by
advertisers are unobtrusive, i.e. the viewer can watch the progranme

wi t hout interactiviyg,coanteso detsd rfedm Hhé aetatabiavel o dfzecyheseriagaitew t he
progranmgy, ggg freeze a frame of the programme, click on an object using a
mouse, keyboard or TV renpte control and, over the Internet, facilitate an
e- conmer ce trBRSERAAIY., Fhe peeasy I?Pﬁga%%ﬁ,%a&lf‘an@fqddweﬁhéaw&@éra may split
t he VDU segeencs adimi meaas pHrt |da:meemnzh1rrwa$:etﬁeﬁllts1ﬂ aybkl@ed unni ng

Pr ogr a8, SEAI N Wori@ht! @l 113l 2YRe L i 3760s [dATR 1300c1 figed Nt er net

information tran e i nvention can use |n nunmer ous aspects of
di gi tal VigRookheeh (RASIFARDS  cPFPCSal FINB? GAGCRSERHRYS iine?d fTrangy &active
pr oduct gkaupnsmchn'mﬂmguhatataeﬂsemmte@ xpfmgraanm’ese atbiretEesn &. Fashion

V. 3. :%?e Vor lsgﬂatt%awie@'s@re%%a he;fia COMBLGE MBYndagid itate,

for exa frer chandising to tick e Lnvention has the advantage
that a vPERKAGRS Loy AS39CdatERg frr&F“FhéY“?*PﬁWt A3t JHHhERE i tens of
i nt er est cwrrBepond ingl el agieg natapy egeapreviddchdotr desomiadviepwbedwed with

I nf or mat 's?ﬂcﬁf:oﬂ@ué e&@aéa%%h Jﬂﬂé St rladePE LiEidAR! Yro§8Tdianyeer eahde
information is_in form of advertisenents, and_i S%%Chl eved bégmakl ng

obj ects VFEREdTH %%‘”xﬂed’eé"ﬁr% EEChAVE" 295 6¢T&t S nfit PpPE
(enbeddedptdnrait ol prerdudaeli hkshe @startiated iwiftdr hibe i ey nesbendinat o t hose
obj ect s, o@j@b@g to information 109 AUG zU-l s withi n the video signal or

stored in d%:agggfnor Q{éﬁacges |n Lnt‘fe‘%‘r{’g%%avan? .%%tseegar as the

advertiser is™Co ed s I nven 5 on
adverti s&efinedcan b@lcﬁm se| ysgetigaded mt%rarcélléeamnm dake wheb t he
adverti sef@hohjeadnodi peerehepprtefdcyivecacht sl Whea LSLF Hay azsdevated f or

bl ocki ng gyt g_@ﬁg;&{§‘§£§ntﬁffgrgnt aoh\geglglsp Because mul tiple advertisers

may associ ate h each, frame of a vi deo progranmme
sequence, theACRPERLPOEHAS thied p?ﬁﬂ?ﬁttl 8f Bhis dAYEPRLCR HCEEstS of
adverti simpvtideldndppadatals gdveenbablisignwhi etarsiaguanne Ngiwrin rcoeast hy

adverti Sldigglrt%\ierwsﬁswft e drRlegr ﬁvﬁﬂ@pmpbkeﬁﬁscmﬁdnzs way,
dat a- carry Hg potenti al f each . frane aof a video pro?ram*re Si gnal may be

nexi m sed GHa%i BEATS Fef;ﬁé"’d%ﬁ & CaFPyP Y LEFall t Yot PiodGeast
channel s arnteng dehacosshcifitedpyitteran objeatibn a dibétissddided ead t he way

to gener aidgihiad &%ﬁhseﬁ@ﬁr@qﬁehfrem@m@ertweseaﬁa thafueABY WDt bﬂxeati)'iaebo
afford, for ex se nent, on broadcas

E tlnes
This is BEEhFY t°h§f ?lé en’tglltﬁventl i Al gRet it GSprE ‘é%lveaﬁl sers per
obj ect, &RAMEPARY FFEP@N objrek meaper gy MOCF@*QH?%@ Pachehi Hentefderof

f1 exibiliditd rerdrarthet Ngrarpontes timded.s.

In a preferred embodiment, means are provided for
broadcasting the further transport stream to viewers.

Preferably, the means for receiving a data sequence includes
means for receiving elementary streams comprising a digital video
signal stream, a digital audio stream, a digital data sequence
stream and a digital control data stream, means for packetising
each of the data streams into fixed size blocks and adding a
protocol header to produce packetised elementary streams, and
means for synchronising the packetised elementary streams with
time stamps to establish a relationship between the data streams.



In the field of, for exanple, nusic videos, the content may be usqohn B
pronote the nmusic of the band for the record | abel and by interacti BW“P%
t he nusicians) a user may purchase and downl oad the nusic directly.
Additionally, plural advertisers may be buying the sanme slot - in other
words, the advertiser's content is totally fused within the progranme
content and it is not until the advertjsing content is downl oaded by the
user that it is read. Thus, every frame of a digital TV progranme nay be
used as advertising revenue. An e-conmmerce database may store all rel evant
dat a concer ni rpidrabagvethe seras fronswRihradds bss eheotiaVé bssgiease 0

?Ztcfi: ?g:iggcm&@&mga@lgeagg M&flﬁ%l@&@ﬁ@%%ﬂ%@d eefé?dé’ﬁ%)(é? é{ﬂuhﬁr?scng' gnm)use
o ol i ckBhor HAsoRs: PRCKEE® SiaRed hoyh FopFBLEm=aE RIBerS brakver 11 sers.
e.g. a nueppfafommesddniny i salidiferhibhgrackearatidantfosretcedcand a nusi cal

i nstrurregtackg@lggmtelhﬂgnu tr&;ghects 19 AUG 2002 9 from a list of
pronoted ite There | ent ed a push

Ci ageg L ob ergzt gé pre
t echnol ogy ag%?\baart ARRNE ymax? rﬂ "?}}I&ﬁ@ﬁf‘g%r T p§|8 59 a satellite
br oadcaselempptamestyeans whtly tarmueetsnampspartrrvrlwias thRENSNEQK netamxolrrge

SCt ual LYW\MtEh@Sréﬁéx(‘e&FCEYthrlé &dnfpaﬂﬁa%ﬁéﬂfhteTBthﬂr\/@fHﬁnQn Wh | néas be

escril pe ex rererence ot cO any ramnngs
in whi ch(%bllE ¥tae‘¥TJsr‘1”6\X§n§ oc lngcﬁmetsrc (5‘ ggﬁé‘?ﬁeo?actann?n er}é%tcfve system
of this |Sﬁaéﬁrlr=@rﬁtrreragubészt@rkﬁ/vssyacbr%w%we tte diidgrapndfavddeo

progr ammetpeasessi ng for generating interactive content data associ ated

with an obj echod il RhRUINT ¢ L AES 0ol BLOH AT g FLAUIEF,5000S a

schematic diagramin fing programme sequences Yerive by gr oups of
rel ated &CXABEROEHOYESam §8r%5ﬂr-°sh‘6\ﬁ§‘lﬁeﬁl‘Eﬁﬂ(‘sséﬁérr&%‘?‘b’-ddr“&gﬁam of a parser
shown i n priogueand, agderiabyoqr batple Afisshog saldr ehpr caroedl,s Eoghee 5 shows a

key fra s d 0] i e n the
y ”%v%fllébYé 5P n‘?{e %E@QHEasé: LG s ffxﬁ%v@@xﬂ&l Urodehffb ﬁi’a%gram3

key frane o 8ure ure shows i a ram or frame b%/
i denti fi &&@l6nt F“B’oﬁyéd’tgs LA Eh?/redr?@eBFB@‘ aﬁﬁﬁ?amﬁr Jurdr s BERERE255 1 | ow
di agr am cthanhelobamt tmeganzcfer showemitnihg ghe P2 ofoambe agoegakhenobj ect

frame by Earbel@eanEla%epz%g%Bﬂ% Ry [RW1d1 39T WPREE NG SEdRANRENIAO¥Re | N
Figure 2,_Fi gure ock schematic diagram for conbining the

i nteract i 5t E’ﬁ?n%Pa?rvgs\fn%fﬁa?he video programme signal,

According to a fourth aspect of this invention 'there is
provided apparatus for retrieving data embedded in a generic
digital transport stream in which the embedded data includes a
data sequence of data associated with objects represented by the
generic digital transport stream, said apparatus including means
for recognising a packet identifier within the video signal,
means for extracting the data seguence from the generic digital
transport stream, means for identifying objects within the videco
sequence from which to retrieve associated data, means for
synchronising said data sequence to said identified objects and
means for interactively using said associated data.

Preferably, said means for identifying objects includes
means for selecting an object within a frame, means for
displaying data associated with said object, means for selecting
data from a list of displayed data, and means for extracting the
embedded data associated with the data relating to said object.

Conveniently, means are provided for selecting a frame to
display the objects having embedded associated data, means for



Figure 11 shows the structure of a data packet used in this inventli®AYG zp0
Figure 12 shows in block schematic formthe manner of extracting the
interactive content data fromthe video programme signal. In the Figures

| i ke reference nunerals denote |like parts. The interactive system shown in
Figure 1 has apparatus 200 for producing a data sequence that is
representative of interactive content ¢ata associated with at |east one

obj ect which is multiplexed 1080 with video and audi o data 1 9 AUG 2002
representative of the digital video progranme. In the described enbodi nent,
a data tr=@lepélihgSéean t0Q1dispBpm@d edjé@tmeaddefwh@paauabu%ﬂﬁ:h@f a
satel 11! @abh0gdeasla ey LAen20o | 9o dcanSIld §i e ArSRIENELk g S ldifial) 0
turn, -transmts t br oadcast srgna ural "users/vie each
havi ng asraé§péét5tbr oadcast receiving di sh 31 The received si gnal may be
applied to a Péndénieavilyy @ahéVmears floar sederiagt inal biesameapsyefor The

recel ved ihgdeahe SRR BBV o@bsyudh BLLAYNALhNCLIbediRCRRPLLEAL 052 Set
top box 59’& igital television 55 or a television with integrated set
top box et¥ctF8Rfcs. The set top box may be provided with a keyboard (not
shown) or a minse pbfefarred embudimdrd nihepettateetad edonided thta TV t 0 sel ect

obj ects 3&151:1'1’&69’&30&@%{%& *'fdfealééeéé‘ﬁnf%%r ahi et Beb &BYe Re PEOYidede The PC
40 may si ar | % ovi ded board, but) as is customary, also a

nouse so Jt'}’fﬁraF%é mU‘fcaﬁ%8“|§u°tkh sﬁrr‘éor‘%{%ertcﬁe set top box, so a
vi ewer/ user i $yabbéng othrelry@isean Ut»ramtmanda@@mgswemrtsameﬁuved by

comuni Caéd\ﬁé’i:tﬂs@%ta?é\%rmﬂtwklb@ ang .f Qi ¢ 1R ePCchs wiRnatARdem 45 to a
public tel edohone net TN,, . xDSL, or

satel it~ aqrﬁf‘mtmﬁew% pmlg'eraggln% i msPa(?TVreghnegt%%r'ta&lvﬁg Y nettor k 60.
The net wotiev&y |Cﬂt1et’e©%n‘étﬁt Fropeame tand rotemver Sramehrthe conmer ce
_rranagerremr@t&tmm 7/81idatorTeyn bejactladigat egmmgﬁaymaﬁyﬁremvor a sygtem
inter- n n e r e y vi deo
ot ogr ame: Tt cantlel " DR EPEHL S RURLLE Maqiae B8R el S

provi di ngtARKAETHISH - t hig R%"é’gﬁét‘ént%’ GahupFian whenvieehmeydenksit

progr ammetievotaisetraeni 8§ thatehaeepse: et weﬁmxtm @bj ecésidy ansmitted to a

vi ewer . I;h,t,hlq,gs*%gggmet dsanctﬁgt'&&tqenom[ aydNiRD FRY B £rERE

exanpl e, erso S| ca eGgts suc as c |ng, a watch, cosnetics,

a
nusi cal i?t%‘frtrm’eﬁt'@% et thiqrpatsee, "'aa’tsrféaerrark has data associated with
t hat obj ect mithe plnenetil@ermarddbed)lsedrtm tieevode @ speols anfreligiigral of the

programeyifed GRerit8Enhdst otas%%mirpy ma@ES@s’EfH ijt, el s necessary to

identify nd t ck obj.ect s roughqut_ the deo progranmre.

It is 1o L L L AT rbéﬁtl Sb¥iHent the Vi deo
pr ogr amme is mmeaz@es ehenaMigso programre could be on a digital video

di sk (DVDy. tamesilonamy.known nmeans for storing a video 1 9 AUG 2002
programe, Th vr 4 gWek, upon selecting an object is then able to interact
with detalls cONCer i ng the object. For exanple, where the object is a

musi ci an #n a PHFEahisned) PYegkamesnf or mati on may be derived as to where the
musi ¢ record, THetdceamepcsd mid radieitised thy blenpgnesi Geadhavdidiagsesur ed
over the th}e‘g@% 1ekne first stage is to produce the interactive data that
wi Il be dynam caﬁ associated wth the, or each, object in every frame of
a programre i nT*?/ﬁhr’dWePFié%b’j’%%ttr%pré&F%ta% f£hok- #i HiAET i Be?P e ffence, for
exanpl e, Beléct ypiadely inpasmaticn of, DREsd riaens, onhisrteaesa witteiny-ani nut e
novi e may 3 f n i i

g tal toaed S R B o B e R e
se. Ref erPifn@C’t’(’)e-T—Q‘@i’Fé 2, Thhe LHpparsieslady Pé?f‘g%r’r@}e&ter kBet he interactive
content ddh@opssoidratiad in the aforbjogChaver trisleawans dndanesaohiavgt dyr ame is

hown. Th t r r o di vi ded
1 el oS DR e e A BB eE T et

into relate ots : £

in Fi gur e™ai Fﬂl?¥ﬁg elfedy 9ahix n9éﬂﬁ¥4ﬁ1lé“ ghR "TYrEbETsi ngl e canera
"t ake" of iafermatiorA felesant ntid ethds@eobjecrenedthay topincakhgtbave one
hundred such shots or edits consisting of a series of frames Fn where, for
exanple, Fn = 25 x 60 x 5 = 7,500 franmes, whereas a ninety-m nute video may
have t housands of shots. |If the digitised video progranme is supplied with
an optional edit list 202, which edit list indicates at which franes the
shots 300 change, this may be utilised to divide the programe into the
separate shots 300. Basically, the parser 400 deconstructs the video into a
group of sequences 321, 322, 323 (Figure 3). The sequences consist of a
series of semantically related shots and, for exanple, one sequence may
contain all the shots that feature the | ead singer in a pop mnusic video.
Therefore the functron of the parser 400 |s to deconstruct the programe

. o o o o o



1 9 AUG 2002 a The parser 400 shown in Figure 4 receives the di gih%hu{l e
programme and the end of a shot is detected 410, e.g. by conparing edge
maps of each successive franme of the video programre and stipul ating that
an end of shot occurs when a change in |ocation of the edge map occurs

whi ch exceeds a predeterm ned threshold. The criteria 420 to be used to
determ ne the end of a shot is input isnto the cut/shot detection programe
by a user who is enbedding data associated with an object into the video
programe sequence. Information of different shots is put into an edit |ist
430. A rikigdm ghef vides sig@alhen starest éo kndatakeypefl puney i amesisfingr 440
from eac&hslhmer%ge {rep beigene key-franmes 500 (see al so Fi gure 5) which are
representati that shaqt SOQi é\{_,bries tchagegned ke__);l mv tl e n eded for
each shot wh Fe®2hbte SPYSFREPTdes POFeERE IS dBHPT et &%8r & Roves,
such as %ﬁ@f&gez&bﬁﬁ a%\@nthéemen*ésmnhﬁamemws tﬁﬁget‘c@br@s@nt ative of
the tot aterdmNhudbdhédeiirae hdvd g 2eindaes QAR ESopfed RAR Jroup,

and the seauence sLagls. wih acleog sliolab,@ld Lhe hapd: remhers and

speedi | y z00Is % S|nger and en singer' s face
filling ehe eVedhiPno BeGryise PRAREP M RAYeBEis ey avanfasPoiates thisdrwhol e

shot, buiavemaidethentbevitipreaeh thare dew fvrlaaBSpﬂwﬂadmmbesecﬁwnc@garmtee) the

]‘:'r;fé gg_gﬁ%:’ xﬁézjun 3 Lr QHE Eét%)nqqg$topau{<du%¥1?t Pﬂé)u hgf&?\% rgfg grf' nal

aut omat i EQl ’r’}d’s‘@idé‘étlea Wﬁ‘bll?eilsewt’eb? é%ae‘r'i’ttétli‘\‘/’ég oiad t%@rﬁPﬁébg content of the
shot 300aa¥erisixwimy revEnges eor3pangrdZnnd hakehst snBGhipaléegs ourd thilso
sequencega @aera%%rgm%l%teﬁ@aw@mm&lgﬁé é{ea KE¥eb! B ﬁ%ﬂe - 313

fromeach,s 300 . wi franes rom each ers shot 304,
307. Thi §1?%a3pé??>’o#’ﬁeaabymﬁﬁ%ér“ nGRF K 878f PENERE 19353 CREFEH s using | ow
| evel feaépaektsuth barsadoisiurchaoneds ehaygraEnechilaved maTheapdesent ures. Shot s

that havengbnt{ed fsomegmtv@a ecogrleuaedhé QQﬁI her gbﬁé&ﬁﬁa ar agghi cal
avi.ng_a common

structure by the scene er 4 ups
t hene. F§F é‘f’(’é‘fﬁ?f OF ﬁd erﬁfmg J\°7 q"tgct% ?bjo% é‘tfrgf’ﬁgref%’fe sever al
differ entexenpbeusﬂed:WObmm@m ssemenfyonppedciag tniiyaplree&s times he vi deo.
§Bi SggthﬂéOQQ%eéhﬁﬁegltﬁélﬁiﬁre%%%ltelﬂﬁe&@ifon allgwéll-ﬁm%aeaaﬁbgrﬁf@ﬁ 300,

in e s e imlar
shot s/seaggncg ? IE';sgrr’%euse ﬁé’.%] eveFme "}tah 90 a hlgh
hi er ar chte¥plsef uf:]tetafrli?lltléYn@H aé“’@éﬁt%h‘tg t’?eé’énﬂeomméﬁl%equences is built
up. The purpose the tfi1gr ofpi Mg iekahpla] dnidict kedses pofHieorontenbj ey s to be
dent i {180 BehNSAChNE E00VRR 3L 2AD DAl S QL TBEONS AN ShELETSY of

in cted o Vi

t he subsequent tra e sele b) ect t rough t eo programme
(descri b&¥ ABFEF#FI& )“’169 R MiSiG 1 e ARt %é%fred:hf“ﬁéj P Cré?sﬁatat‘ cul ar obj ect

i s carri adwolibadnthe wiusticndied¢attleyd shots 300, 304, 307 and not through all

shots of the Labmla;hqlear Blir£0Q4LBYE; 8554 Sy bReplipfig tt@te%aag kfgc full
structure and conpl exi tsy t he vi geo progr amre b }E’)row ﬁ%ﬁa power f ul
c

br owsi ng~ard BEPREtY WS Sac FRORMRFTEESRSS et erd %‘é‘%:t]ﬁ’g &def i ci ency
of the twithén tyelpyrdriamget camtientgaofi &h Dbjredt uhoit etht edivelrdtising. e.

shots i nceggtil_ﬂmﬁ &fh103424 W&hera\ébegtbé@q&eqst 9|@a§{10t%&90e;:ﬁk?
sequence uence ke rangs are sel ectée m t he
key-fra 3 §T1 ﬁl%%lo?ge%%%grah“ % 'd represee%nta tﬁgves%‘ uel(r%‘ e. A user

wi shi ng Tevienpat |Mameecectﬁ@haseamayretm@semlatﬂfeveﬁt &3t8bj ect into
a vi deo popgeaRiRg e tdRRruseetidesechi ORL| axfledeey- bf ames diaxeselect those
SequencesaReisighe WL Eh.ca0t Bhp ANRChRRE: LOLET B8 cLfobigiser . These
keyframes are prefera eht e the aformrepresentlngthe
hi erarchltcralnsét’:i*‘-m@t‘ufffemlhttlﬁe content tree 460 of t he sequences 321, 322,

323. IAn (r)\ut Puwh4%0a Of i dvha %@@@@tgr&umﬁeé’é%ys @N%S\‘Eﬁﬁl@f Lsﬁqtgeraces of
singl e shots

ey 3 pr ting the_se ences
cont ent fFEEESHSMFLbc I #%Srgéyhldal |8$ q%ﬁi ESPQB%%B Ife sg‘ﬁgnces
as refl e@tfedldwrt'-heek%y 4. rganesmusma@s@pyi pdeeittiifg cdothiryt a watch,
i nteractidene@iant af@ta dudtieal hendtid@enkl, 095 AR WheWsiéher N eretehi cal
structure of the key frames and selects a first key-franme 311, as shown in
Figure 5. In a preferred enbodi nent, all the key-franmes may be presented to
a user on a screen in mniaturised formand the user may position a cursor
over the mniaturised key frane and sel ect that key-franme. A full-sized
version of the key-frame may then be presented to the user for selection of
objects fromthe key franme 311. The user then marks with a pointing device,
such as a 1 9 AUG 2002 n nouse, an object 600 within the key-frame 311
whi ch the user intends to associate with interactive content data enbedded
|n the ~programe. V|deo (as shomn |n Flgure 6) The object may be narked by

- ~ A N o o - ~NN



The sel ection of objects is nade and the object identified 600, as ihgﬁg
detail in Figure 7. Thus, the user-identifies objects 710, points t 3 sz
clicks on the object 600 to provide initial object choices 715. As each
abject 600 is selected in the key-frame 311, attributes used to track the
obj ect through successive frames are cal cul ated and conpared with the
attributes of objects already recorded 720 to ensure that the new object is
distinctly different fromall ot her ijects al ready recorded for that

frame. These attributes may include any of shape, size, position, colour,

texture f}{slq%' Yy E%' b¥ Qfélx%t%'&t J.Qémé *’h%s%@;@‘ééd uﬁ%h""@t‘xé &l T® $RL

statisti ase these attrib new obj ect IS t 00 S|mlllar to

previ oustsyr &Sy dé’deﬁﬁPE‘?ﬂ &€ PURR E%‘@Tnofggkir%?ﬁﬁ%& f ORIk MAX IPAERF mat i on
about t hehenewaoizméetiofl frerad o€, atdrecediltitebut@sicektt heTlobjuset aeeds ecor ded.

The sel eg{gd aOlye%%Ern' Ea@t‘x agle €Re tﬁté’r‘r@@e@f'ﬁéla@tﬁgli{%sthgg ggst of the
frame. The user en_change the boundary box 610 to define the object

600 by dF¥dHH rﬁ“r’lzatal §a'7§f)‘:ta1é°a‘| nst other objects nore precisely, or if two
obj ect s over I%e davehaion il loseupye tdescrahed | dyavepnobrexamplecretth t he

user nayréd k&t to tnd &&n%@%nmmldgeec:tn takes: precedence by
obj ects. For, instance, in the

assi gning a rank to ea over| appi,ng
exanpl e gi venia. ﬁ?%? r’%tl 8ﬁ o?tcrtewga GOt PPE A LGF YA STRATERS 5
associ at eyisygn tpfat\hhel énvertiieon,may be given a low rank so that, fox

eXﬁrrplhe anykﬁcjtere lesﬁets adonﬁ%kngcﬁét%mer Qlé&atnh@ff(/?d@o \yﬂot;ratnmeys have
a nigher_ran

and 0 tth t he whol e
ram STRESSRR S 02k, Sep e et SRt R ot A Sy FanAde 9
represenvify amctbisictt hp selprantefrapds o322, Pmamﬁtg/each object is
sel ected in thpgkeyof 6abRs 4 NRhRAXEiStERIgrant Ond ARt hf ypida-ameect usi ng

data and o] e cord addresses of
data ar esﬁg?%gjtfé; %@Pﬁw %ﬁ:iiﬁga Q%?%le:::geﬁéggé%% é’geéggvl th a particular
obj ect or, al [ Si &4 BF" ST 1PEEST @LaddPESEY YHat a
itself may E.Bgmaidanberl?bﬂfgad’cmlplsypfas}g‘j‘tasphlréaﬂ)rdmml‘edl nterface 750 i s used
to drag an i cpﬁb‘gleé)rse%e‘gggng )&j}eédgﬁg S0 iR, G RELFE0 Wi thin the frame

311. Thereby t user ad vertising content to each object in the
segment ed framIWES fy =RVarLhH ‘%’H&Cdrﬁ eg hr’lf‘q’ifee &6Yt AEETe 1 FdgMRBl e an
i con repbesenting the advertiser is dragged over the object using a nouse
and the rel evapgusata ahewauaomm e&b yaﬁrmd@edmé gt-Bge Obj ect. This
process cgntjtnges é’inért IofanL bt't ts beerrg egbe ded with interactive
data. Thafe W H T SFeS8ITETS vE Bf b 0B 88t *T'S 'enmbedded 760 into the
vi deo progr anﬁégeT%;rlsalsmb'sp? oA e dipgEr By \Feece’hlﬂéﬁt tgackensdwimatied with
obj ect s Féguaad2 af suir@ick@hg ke fabdaes Mlb@t efavd,t h respective enbedded
content data t 770 i 0 tifies the

obj ect s to ha\il‘g g%nt?éejnsﬁ%grsrb%dfdleylﬁa §%§%c%g§%ar?egaségrr‘g’?|h{lunber of
keyf r ane€ 1P/ 2ach sequence and enbeddl ng the content. Having enbedded
obj ect descri pilousei1n ktypwhr anEockndchenyt fediagnirertiori tonBimboLeItw y to
track thmdrgsttvt "emhe! B8 2 YRGS Shy S L4 AR 0l ntn[)t (bfige, progr amme,

Referring to ure s, It i1s necessary to oughout t he
vi deo progr amFrég‘aﬁEI 3 shoys Hhe o?ﬁré‘éf‘“ﬁﬁv‘e% %dPHF mt%gsaﬂdl
occasi ondniventlhsour &k by ot her objects or | eaves the frane being viewed,

al toget her. BashGak!ya stms%ea@to%kaeehdﬁttwedrast@e $Rhhes of boundary
shapes p ’%ﬁl ow | evel feature functians,

edges, petiag: bie ’d’r‘F&rPﬁFeY%ﬁ%?tﬁP’édg%‘iﬁ furﬁt“o'f’?ﬁat‘tl(S‘r"r0 PJEg
representsatgm@ri of the objects, they are tracked through the renui n| ng

frames of theyyi dge ﬁf‘cf'-(l.\&f‘é“s elk@ Pékérfe%ét wrﬁ‘exfaetehaatbte\/hqntet sr@tural
obj ects have | ocat appear)

n.tracked and I
Rl AL P NS P B TSR Clby g
added autfematpiredubyngoa tdesar ermuengyy theanks wdpraséntayguencds and this is

the functﬂr&@z%fcttlk}e e@w&tt hegkess RAQr eaNGYEL eertesyt ey obHeEigure 8.
Uncut setlv n es an ected objects 810 are convert 815 t0 a | ow1 evel

repr esent @Zdudgeﬂl‘t’ﬁadc&ﬂf) r‘e"tdbj"ééfag WL /EA18 ‘?’i‘% Far all franes,
a di stance measure is utilised to | ocate each object vmthln each frane. A
conveni ent di stance neasure is the Hausdorff measure, known ear se, but
this measure may be augnented with other techni ques. Tracking 825 of the
obj ects through sequential frames is iteratively provided whereby the
object is initially defined in the key-frane as a twodi nensi onal geonetric
shape obt ai ned by perform ng edge detection and segnenting out the edges
encircled within the bounding box 610. The object 610 is then located in
the next frarre 312 and the attrlbutes of the Ob] ect updated to reerct the

e . o b1 o o



The systemis inpervious to |ighting changes, occlusion, canera noves,
shots, breaks and optical transition effects such as w pes, fades QAtb6 200
di ssol ves. The system uses a variety of known techniques to enable
automatic tracking in all types of vision environnents, e.g. using a group
of algorithnms, the selection of which is dependent upon the visual
conplexity of the sequence. These al gggithnms are known per se, although the
person skilled in the art may use heuristics to optim se performance for
tracking. The data added to the objects in the key-franes is 19 AUG 2002
t hen aut vepresmitatiyeéded tle tdieicbleviden rabirémmaes Ias thhedetyradied s

tracked bhpOAREHY, Wh@aBAt £F fhafcdR0sELEMENGR830s ISl EBNLRViGW the
tracks produced an el;_lter an%/

cqorrections 835. , The cqrrections are made by
St oppi NGRPREE T8 Ml § s BRBMLTE PRESER3TnBUACT 1o nagl FERTSY th tohe
obj ect whi skitéklite @5 ghatndimrtaggi ngettrarenits thor reokdpast t$imnalThus,
using a geaphhedl Jikells/ VIEREIACR chbBR NAWBR LSrsionped abathe | ocation in
whi ch the | ocation, .of tzge oﬁléect IS |Qcorre§:{ I % identi fll.e nd txjke 4bound| ng
box 610 FECGHAtfied  5fd 2dr oppdd 8 cHt ¥Rt "PHCRT iR *EReF 2Ly Te-*def i ni ng
the attrhpvies dfTY wardbfert intwrachaenfpare vigdebasiThg rreededd nition of
the obj egkoh@tastitsiemaanafrangs ef thesrmawvde)| nbd iapplikhetehy gytoduci ng

ified 45, Finall Ak i 1 he vid i
nave rel SURECD0I ot 3 BRI S YA CRBECED Wi PRy ACarRcl L8 content dat a
850. Cut pOtes¥ahed el topkbex sDPGtscappsi edeo sqt skerdinzr mepoRe shown in
Fi gure 9proniadd ohithe keybéaiy @fott BRowmpesdadnbiéeracifioyeacoidwsyt data is
checked, .tBhgaRmf{aééﬁ% EE‘SneW\;ﬁ\ﬁ%ﬁ%' Bk egeg.cetcltygb%?g%se%tndd?;'l%ﬁfégc utput 1s

synchroni'sed, ere necessary, the audi ovi sU r anes. St reaner
checks t Hathaneng$jat Orenahieng rdidsTakvee aircddded. cdheeRC AAtBRB50 and

t hat thesdafnlanlyilse lhelibed abich \salkiegbtstdg encoderisahisitegabR) d=a@ct
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i nformation 1030, 1b35 and data sequence 930 into a stream of packets. Once
enbedded in PES packets the elenmentary streans nmay be synchronised with
time stanps. This is necessary to enable the receiver (PCor TV) to
determ ne the relationship between all the video, audio and data streans
that constitute the enbedded video progranme. Each PES packet is fed to the
system nmul ti pl exes 1080. There the packets are' encapsul ated into transport
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1 9 AUG 2002 eMJSE channel that is fed to the network operator for
broadcast. In essence, the transport streamis a general purpose hayAUG12002
combining nultiple streans using fixed | ength packets. The structure of a
packet is shown in Figure 11. The packet 1100 shown in Figure 11 has a
header 1110 with a synchronisation byte, a 13-bit packet identifier (PID)
and a set of flags to indicate how the, packet shoul d be processed. The
transport nultiplexer assigns a different packet identifier to each PES
1070 to uniquely identify the individual streams. In this way, the
pﬁckelti Spdogdadmns.equeneedsd dp%nuaiaqwdmgi danbbfdad.isThRes yohy %ihsati on of
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with ref erhence t%hFl g#é}g be2utlllsed to divide the programme into the

separate shots 300.

Basically, the parser 400 deconstructs the video into a
group of sequences 321, 322, 323 (Figure 3). The sequences
consist of a series of semantically related shots and, for
example, one seéquence may contain all the shots that feature the
lead singer in a pop music video. Therefore, the functicn of the
parser 400 is to deconstruct the programme into sequences unified
by a common thread. The operation is necessary so that the
tracker 800, described hereinafter, will only search for objects
in sequences where they are likely to be found. The parser 400
detects shot changes, camera angle changes, wipes, dissolves and
any other possible editing function or optical transition effect.



Hardware is provided on a satellite receiver card 1210 which resides on the
user's PC 40 or digital set top box 50 and software allows the vi e\i\FQrAl}GOZU[]Z
interact with the dynam c objects in the broadcast, for exanple to
facilitate Internet access and Internet browsers, such as Internet Explorer
and Netscape and, for TV applications, is conpatible with Sun's QOpen TV
operating system The received MPEG 2/DVH signal is separated into MPEG 2
video 1215, MPEG 2 audio 1220 and the ldata sequence 930 and t he decoded
video 1225, audio and data sequence is applied to a synchroniser 1230.
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places in the video. The scene grouper 450 groups sequences of



10 form a sequence of shots containing related content, neans forhéghgﬁﬁ@ng
at | east one key-frane (311) fromw thin each sequence of shots,

sel ecting said object (600) within the key-frame with which data is to be
associ ated, neans far extracting attributes of the 15 object fromthe
key-frame, neans for associating interactive data with the object in the
key-frame, tracking nmeans for utilising the attributes of the object for
tracki ng the object through the sequence of shots. whereby sand interactive
data is associated with the 20 object in the sequence of shots and said

i nt er act khe sbhetm0Uatd4i sIehbdded thet sprkatsetr epravedeyelvandf said

obj ect i alﬂlﬂai at FESHIRJIC @hols / AyAPRAE AL HIStIAS s6hal &8¢ dth agbaher 1, wherein
t he means %81 dfgﬂ{ﬁ)gl&g shots cont ai. ni ng_ rg%c teg content tg 25 forma
sequence 61 “shots" con aann ré1ate con nc? udes aﬁs Pare ?ﬁodUC|ng
a hi er ar ERgeof6@r d%ﬁ)sswe@ﬁeﬁsls Puildl tslppar'-%tt"ausl?uaBO-‘?ﬁt dAfmddlei arevping 1 or

2, whereiig g3i 8ideanNStHeOlseRakidW dfn@bogd@tm@msbef Qientixuleai Bg 30 criteria

to be used,to recognis a paratus as cla nmed in any
of cl ai nﬁnfefgcgl %hceorngteﬁ\t E%g%eans ﬁg? é%’ %{"cet Fﬁg %1{ BULes® %f{" ¥%e obj ect
i ncl udes sHbaRgUERt traskimy. A§ thre ssBjestedwphifar éhb@‘aﬂivat?hﬁ védey forned on
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thus assists the user to grasp the full structure and complexity
of the video programme by providing a powerful browsing and
object selection device as well as increasing the efficiency of
the tracker by limiting tracking of an object to related shots,
i.e. shots in sequences 321, 322, 323.

Having grouped the shots 300 into sequences 321, 322, 323,
sequence key~-frames are selected from the key-frames 311, 312,
313 of each shot to represent the sequence. A user wishing to
input interactive content data representative of an object into a
video programme may then use these high level key~frames to
select those sequences of shots which contain objects of interest
to the user. These key-frames are preferably presented to the
user in a form representing the hierarchical structure in the
content tree 460 of the segquences 321, 322, 323. An output 470
of the scene grouper 450 is a number of sequences of single
shots, key-frame 311, 312, 313 representing the sequences and a
content tree showing the hierarchical relationship between the
sequences, as reflected by the Key-frames.

The user ihtending to insert the interactive content data
into the video programme views the hierarchical structure of the
key frames and selects a first key~frame 311, as shown in Figure
5. In a preferred embodiment, all the key-frames may be
presented to a user on a screen in miniaturised form and the user
may position a cursor over the miniaturised key frame and select
that key-frame. A full-sized version of the key-frame may then
be presented to the user for selection of objects from the key
frame 311. The user then marks with a pointing device, such as a



1 9 AUG 2002 5 object also includes nmeans for recording at |east one of the
attributes of shape, size, position, colour, texture, intensity drhdledl] of
said object, and tine series statistics based on said attributes. 6. An
apparatus as clainmed in any of the preceding 10 cl ai nms, wherein said neans
for extracting attributes of said object includes neans for conparing said
attributes of said object with attributes of objects previously stored to
determ ne whether the object is distinguishable therefxorn, and when said
object is determ ned not to be 15 dlstanU|shabIe grOV|d|ng means for
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obj ect ppaukd HﬁtE@?%eno%hésél%'rngs 2 rt%'&ktBB 1d¥ QBEBEL SardP dra
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appar at u$heaBopFe; 9 t8n§h?ﬁ QFWBmp¥%ﬁH§m°ﬁ§“8¥eﬁ@n?hemﬂg?%ﬁ§1qPﬁesﬁeans f or
utilisinghthethetboundaey obxt 60 dlsj dtépFared rackndigheheebbsent dbjekbtdes
means forge3d0 updating the stored attributes of the object as the attributes

of the object_change fromfra aratus _as clainmed in any
of the precedFrt SHAITRE " FReFBTHH S8FR LTERRPRAOReTE | PR P Ehe
at t ri but &ouyf dahe. ojeantise kewdkiang nde hsbhjsedectert| udésthe Xyl ur al
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ependi n

Gebend 1 0=k 05 oy oIR8 SIS L 2 IRLA Pl il ok
keyboard manufacturer Also, the lead singer who appears in the
key~-frame may alsoc be selected. The boundary box shown in Figure
6 is rectangular, which is a preferred default shape, but other
shapes may be used such as a parallelogram or a user defined
polygon.

The selection of objects is made and the object identified
600, as shown in detail in Figure 7. Thus, the user-identifies
objects 710, points to and clicks on the object 600 to provide
initial object choices 715. As each object 600 is selected in
the key~frame 311, attributes used to track the object through
successive frames are calculated and compared with the attributes
of objects already recorded 720 to ensure that the new object is
distinctly different from all other objects already recorded for
that frame. These attributes may include any of shape, size,
position, colour, texture and intensity gradient of the object,
as well as time series statistics based on these attributes. If
a new object is too similar to previously recorded cbjects, the
user is prompted for extra information about the new object.
Otherwise, the attributes of the object are recorded.

The selected object in block 725 is viewed isolated from the
rest of the frame. The user may then change the boundary box 610
to define the object 600 by discriminating 730 against other
objects more precisely, or if two objects overlap so that they

occupy the same location on the screen, the user may indicate



5 10. An apparatus as clainmed in any of the preceding clains, mher ﬁﬁ@ﬂ
tracking nmeans for utilising the 1 9 AUG 200Z attri butes of the obJQCA
tracki ng the object includes nmeans for converting all the franes to be
tracked to a |l ow | evel representation, means for determ ning the 10
position of each object in the frames by mnimsing a distance neasure to

| ocat e each object in each frame, nmeams for processing the positions of
said object to snooth over occlusions and the entrances and exits of
objects into and out of said franes, and neans for 15 review ng the object
Wit hin a'mipacREEE%fecﬁPéWéepaﬁeeﬁwe:Mr aesigninche ravktioreaght pFbthes of any
m spl aCQﬂreQDh??lﬁg drljechd .appar alnixanas, Cl i 4Rd ekamply @fvdnhavpyecedi ng

cla 1T WBLELD LN, %305 oL Bl 285062400, | 1hSLACH LV 20 data WLl { e

obj ect -franme i deS freans 1or prowd ng e
di fferemhqlﬁpélsam deaYa MenGHyENP ng Bive rapk ngr &hert, UREE eXgmiepagey, vi deo
clips, atte® ebjpst dppdarfingeangmterallihi oréli oGt ahmgusma}&ndaneams for
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cl ai s, ‘W?éreeifﬁawné%%'ans'rhflér PHSS®EST dtsi HEPEHERSY 46F %C’élafffa "\}'\het Keyhe Obj ect
in the kinanesasel prosteamitdaigdedah aofSafdenegudrsiayg 3ovans2d 0 2det er m ni ng

whet her the %@bggéxg 5fed Sl 8L EXE PN BRL At acl T ane Ayachiapous data

assoc~.ated wt ositions ks and pointers in a frame
or gr ou&%%’i’cﬁfiﬁ%h dtanea oRJesEi uE e \ﬁaﬁﬁ and Gt“f%doﬁfléc%t"t ¥ idhgkBep, or is
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associ at ne d t r ans are
orovi de d‘*@ﬁﬁ;&&?éi’%@%&ﬁa akBod it at Bee kY TH5RARANAY SR HE
alternatively, 1instead of using a record address, the data itself

may be embedded. Preferably, a graphical user interface 750 is
used to drag an icon representing the data onto the object 600
within the frame 311.

Thereby the user adds the advertising content to each object
in the segmented frame using a "drop and drag" technique so that,
for example, an icon representing the advertiser is dragged over
the object using a mouse and the relevant data is automatically
embedded into the object. This process continues until all
objects have been embedded with interactive data. Thereby, data
representative of an object is embedded 760 into the video
programme signal to provide interactive content data associated
with objects 765 and a number of key-frames associated with
respective embedded content data as an output 770.

Thus, the identifier 700 identifies the objects to have
content embedded in them by accessing a small number of key-
frames from each sequence and embedding the content.

Having embeédded object descriptors in key-frames and
provided content it is necessary to track the objects through the
successive frames of the video programme.

Referring to Figure 8, it is necessary to track an object
throughout the video programme and also as an object moves within
frames and is oécasionally obscured by other objects or leaves
the frame being viewed, altogether. Basically, the objects are
defined as a series of boundary shapes plus low-level feature
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different objects. 14. A nethod for associating interactive data 10
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one key'%@ﬁﬂ@nces and this is the function of the object tracker 800,

shown particularly in Figure 8.

Uncut sequences and selected objects 810 are converted 815
to a low-level representation 820 used to compare objects within
a frame. For all frames, a distance measure is utilised to
locate each object within each frame. 2 convenient distance
measure is the Hausdorff measure, known per se, but this measure
may be augmented with other techniques. Tracking 825 of the
objects through sequential frames is iteratively provided whereby
the object is initially defined in the key-frame as a two-~
dimensional geometric shape obtained by performing edge detection
and segmenting out the edges encircled within the bounding box
610. The object 610 is then located in the next frame 312 and
the attributes of the object updated to reflect the changes in
position and shape that have occurred between the frames. The
object with these new attributes is then located in the next
frame and the process of tracker B00 continues.

Once the position of each object within all the frames of a
sequence of shots has been determined, post-processing of the
positions to smooth over occlusions and exits and entrances of
objects is carried out.

The system is impervious to lighting changes, occlusion,
camera moves, shots, breaks and optical transition effects such
as wipes, fades and dissolves. The system uses a variety of
known techniques to enable automatic tracking in all types of
vision environments, e.g. using a group of algorithms, the
selection of wﬁich is dependent upon the visual complexity of the
sequence. These algorithms are known per se, although the person
skilled in the art may use heuristics to optimise performance for
tracking. The data added to the objects in the key-frames is
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subsequent frames on that new definition, thereby producing
verified tracks 845.

Finally, all frames in all seguences of the video will have
relevant objects identified and embedded with interactive content
data 850.

output from the tracker 800 is applied to a streamer 900,
shown in Figure 2, in which the validity of the embedded
interactive content data is checked, the order that the embedded
interactive content data is output is synchronised, where
necessary, with the audio/visual frames.

The streamer checks that all objects in all frames have
embedded content data 850 and that the content is labelled and
valid using encoder setting 920 to act upon encoder and error
checker 910. Verification 940 that the content is correctly
labelled and valid occurs and the output 930 may be either a
complete broadcasting compliant transport stream, such as MPEG-
2/DVB audio, video and embedded objects and content data, or as
embedded objects and content data alone.

The streamer 900 must determine in which of three categories
the embedded content data falls, namely frame-synchronous data,
segment-synchronous data, or data to be streamed just-in-time.
Frame synchronous data consists of the object positions, shapes,
ranks and pointers to a table of pointers to data may be
associated with the correct frame number in the video programme
from source 201. Segment-synchronous data is used to update the
table of pointers to embedded content data so that when objects
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to produce elementary streams of data 1030, 1035 respectively.

MPEG-2 compliant data sequence 930 is error checked 1037 to

produce an elementary stream of data 1040. The elementary

streams 1030, 1035 and 1040 are applied to packetisers 1050, 1055

and 1060, which each accumulate data into fixed size blocks to

which is added a protocol header. The output from the

packetisers is termed a packetised elementary stream (PES) 1070.

The packetised elementary streams 1070, in combination with

digital contrel data (PSI) 1075, is applied to a systems layer

multiplexer 1080 having a systems clock 1085. The PES packet is

a mechanism to convert continuous elementary streams of

information 1030, 1035 and data sequence 930 into a stream of

packets. Once embedded in PES packets the elementary streams may

be synchronised with time stamps. This is necessary to enable

the receiver (PC or TV) to determine the relationship between all

the video, audio and data streams that constitute the embedded

video programme.

Each PES packet is fed to the system multiplexer 1080. There
the packets are' encapsulated into transport packets to form the
transport stream 1001 that is used for broadcast. In this
respect, the transport stream 1001 carries packets in 188 byte
blocks and the transport stream 1001 constitutes a full so-called
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is frame synchronous data associated with object positions, shapes, ranks
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the objects in a group, or is data to be stxeaned just in tinme, and

associ ating franme synchronous data w tth the correspondi ng frane,

associ ating group synchronous data with the frame at which a group changes,
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COHPUter_réicégﬂ ghe packet should be processed. The transport
multiplexer assigns a different packet identifier to each PES
1070 to uniguely identify the individual streams. In this way,
the packetised data sequence 930 is uniguely identified. The
synchronisation of the elementary streams is facilitated by
sending time stamps in the transport stream 1001.

Two types of time stamps may be used:

1. A reference time stamp to indicate the current time,

that is clock 1085 information, and

2. A decoding time stamp.

The decoding time stamps are inserted into the PES to
indicate the exact time when the data stream has to be
synchronised with the video and audio streams. The decoding time
stamp relies on the reference time stamp for operation. After
the transport stream has been broadcast, the PC or TV uses the
time stamps to process the data sequence in relation to the video
and audic streamns.

In order for the receiver (PC or TV) to know how to
decode the channel, it needs to access a set of signalling tables
known as Programme Specific Information (PSI) labels which are
sent as separate packets within the transport stream 1001 with
their own PID tables. There are two tables that are needed to
enable the receiver to decode a channel. The first is the
programme association table {PAT) 1130 which lists all the
channels that are available within the satellite broadcast and
has a packet ID (PID) value of 0 which makes it easy to identify.
In the example, the eMUSE channel, i.e. the channel carrying the
video programme, is represented as PID 111.

A programme table map (PMT) 1140 identifies all the
elementary streams contained in the embedded video signal. Each
elementary stream is identified by a PID value, e.g. video from
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Qn tk’x rlfg%aé handl screen, the objects present in the frame which
was active the time the mouse was clicked, are displayed as cut-

outs, with the intervening spaces blanked out. The user then
clicks on the object of interest to see which advertisers it
represents, e.g. if the user clicks on the lead singer, then the
screen will display the lead singer only and a textual list of
advertisers or an icon-based display of advertisers will be
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10 10 purchase the product via an e-commerce transaction. Further, if
the user clicks on the suit of the lead singer, the entire
catalogue of the suit manufacturer may be made available as part
of the streamed digital broadcast. This return path via the
Internet is purely to facilitate a transaction as the data
sequence 930 initiates the push technology approach to streaming
advertising information once the user has selected amongst the
nunerous objects within the frame.

Although the user can interact with the broadcast in such an
on-line manner as described above, alternatively, the data may be
viewed off-line, i.e. while a viewer continues to watch a
programme, the user may select various frames during the
broadcast and store the frames for later retrieval of the
associated data. Where there is not sufficient local memory to
store the data, addresses of the data in local or remote
databases, e.g. Web sites, are stored and the end user is able to
subsequently access the databases to retrieve the data. The user
then selects with the mouse or the remote control the object 600
of interest and another screen may then be displayed showing the
ocbject 600 and a menu of data elements associated with that
object. The user clicks one of the menu items and is able to
directly view data on the advertised product or be given access
to a Wedb site over the Internet. Alternatively, as soon as a
user selects a menu item, a catalogue may be viewed which has
been embedded in the broadcast signal.

The data which the end user accesses may be streamed with a
broadcast signal or may be held in a local data base which may be
pre-loaded into the end user's device prior to viewing the video
sequence. Wheh viewing information streamed with a broadcast,
the information associated with a particular programme is
streamed in parallel with the programme and stored locally. When
the user selects an object, this local data is viewed.
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) -/ L9G' 10v@PR¥sing1the yideo programme by identifying separate shots
(300) in the video programme to produce an edit list,
means for identifying shots containing related content to
10 form a sequence of shots containing related content,
means for selecting at least one key—frame (311) from
within each sequence of shots, means for selecting said
object (600) within the key-frame with which data is to
be associated, means for extracting attributes of the
15 object from the key-frame, means for associating
interactive data with the object in the key—frame,
tracking means for utilising the attributes of the object
for tracking the object through the sequence of shots,
whereby said interactive data is associated with the
20 object in the sequence of shots and said interactive
content data is embedded with data representative of said
object in a data sequence.

2. An apparatus as claimed in claim 1, wherein the
means for identifying shots containing related content to
25 form a sequence of shots containing related content

includes means for producing a hierarchy of groups of
shots,

3. An apparatus as claimed in claims 1 or 2, wherein
said wmeans for parsing include means for inputting

30 criteria to be used to recognise a change of shot.

4. An apparatus as claimed in any of claims 1 to 3,
wherein the means for extracting attributes of the object
includes means for isolating the object within a boundary
(510) formed on the frame, means for performing edge

35 detection within the boundary to identify and locate
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object also includes means for recording at least one of
the attributes of shape, size, position, colour, texture,
intensity gradient of said object, and time series

statistics based on said attributes.

6. An apparatus as claimed in any of the preceding

10 claimgs, wherein said wmeans for extracting attributes of
said object includes means for comparing said attributes
of said object with attributes of objects previously
stored to determine whether the object is distinguishable
therefrom, and when said object is determined not to be

15 distinguishable, providing means for re-defining the
object.

7. An apparatus as claimed in any of the preceding
c¢laims, wherein said means for extracting attributes of
said object includes means for comparing the location in
20 the frame of said object with the location of objects
already stored for that frame to determine whether that
object is distinguishable therefrom, and where the
location of said object is not distinguishable from the
location of another object providing means for assigning
25 rank to the objects to determine which object will be

associated with that location.

8. An apparatus, as claimed in any of the preceding
claims, wherein the means for utilising the attributes of
the object for tracking the object includes means for

30 updating the stored attributes of the object as the

attributes of the object change from frame to frame.

9. An apparatus as claimed in any of the preceding
claims, wherein said tracking wmeans utilising the

attributes of the object for tracking the object includes
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attributes of the object for tracking the object includes
meansg for converting all the frames to be tracked to a
low-level representation, means for determining the

10 position of each object in the frames by minimising a
distance measure to locate each object in each frame,
means for processing the positions of said object to
smooth over occlusions and the entrances and exits of
objects into and out of said frames, and means for

15 reviewing the object within a tracked sequence and for
correcting the location attributes of any misplaced

objects.

11. An apparatus, as claimed in any of the preceding
claims, wherein the means for associating interactive

20 data with the object in the key-frame includes means for
providing a database of different types of data including
one or more of URLs, HTML pages, video clips, audio
clips, text files and multimedia catalogues, and means
for selecting said interactive content data from the

25 database to associate with said object.

12, An apparatus, as claimed in any of the preceding
claimg, wherein the means for associating interactive
data with the object in the key~frame produces said data
sequence using means for determining whether the embedded

30 interactive content data is frame synchronous data
asgociated with object positiong, shapes, ranks and
pointers in a frame, or group-synchronous data associated
with all the objects in a group, or ig data to bhe
streamed just in time, wherein means are provided for

35 associating frame synchronous data with the corresponding

frame, means are provided for associating group
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corresponding objects.

5 13. BAn apparatus as claimed in any of the preceding
claims, wherein means are provided to associate different
interactive content data with respectively different

objects.

14. A method for associating interactive data
10 representative of an object with a digital video

programme including the steps of:

a) providing (201) a digital video programme having.a
plurality of individual frames at least some of which
incorporate said object with which data is to be

15 associated,

b) parsing (400) the video programme by identifying
separate shots in the video programme to produce an edit
list,
¢) identifying (700), from the edit list, shots

20 containing related content to form a sequence of shots
containing related content,
d) selecting (440) at least one key-frame (500)
containing the object from within the sequence of shots,
e) locating said object within the at least one key-

25 frame,
f) extracting attributes of the object from the at least
one key-frame,
g) associating interactive data with the object in the at
least one key-frame,

30 h) tracking (800)the object through the sequence of shots
utilising the attributes of the object,
i) associating said interactive data with the object in
frames in the sequence of shots, and
j) embedding said interactive data with data

35 representative of said object in a data sequence

representative of the digital video programme.
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7. A wmethod as claimed in any of claims 14 to 16,

wherein step e) includes the steps of: igolating the

object (600) within a boundary (510) formed on the frame,

performing edge detection within the boundary (510) to
identify and locate edges of said object, and step f£)

includes storing a geometric model of said object.

18. A method as claimed in any of claims 14 to 17,
wherein step f) includes the step of recording at least
one of the attributes of shape, size, position, colour,
texture, intensity gradient of said object, and time

geries statistics based on said attributes.

19. A method as claimed in any of claims 14 to 18,
wherein step f) includes the step of comparing said
attributes of said object with attributes of objects
previously stored to determine whethexr the object is
distinguishable therefrowm, and when said object is
determined not to be distinguishable, the step of re-~
defining the object.

20, A method as claimed in any of claims 14 to 19,
wherein step f) includes the step of comparing the

location in the frame of said object with the location of

objects already stored for that frame to determine

whether that object is distinguishable therefrom, and

where the location of said object is not distinguishable

from the location of another object, the step of
assigning rank to the objects to determine which object

will be associated with that location.

21. A method, as claimed in any of claims 14 to 20,

wherein step h) includes the step of updating the stored
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22. A method as claimed in any of claims 14 to 21,
wherein step h) includes the step of using plural

5 algorithm means for calculation of independent tracks of
objects for use depending on the visual complexity of a
sequence automatically to track said objects in different

types of visual environment.

23. A method as claimed in any of claims 14 to 22,

10 wherein step h) includes the steps of converting all the
frames to be tracked to a low-level representation,
determining the position of each object in the frames by
minimising a distance measure to locate each object in
each frame, processing the positions of said object to

15 smooth ovexr occlusions and the entrances and exits of
objects into and out of said frames, reviewing the object
within a tracked sequence and correcting the location

attributes of any misplaced objects.

24, A method, as claimed in any of claims 14 to 23,

20 wherein step g) includes the steps of providing a
database of different types of data including one or more
of URLs, HTML pages, video clips, audio clips, text files
and multimedia catalogues, and selecting said interactive
content data from the database to associate with said

25 object.

25. A method, as claimed in any of claims 14 to 24,
wherein step j) includes determining whether the embedded
interactive content data is frame synchronous data
asgociated with object posgitions, shapes, ranks and

30 pointers in a frame, or group—synchronous data associated
with all the objects in a group, or is data to be
streamed just in time, and associating frame synchronous
data with the corresponding frame, associating group
synchronous data with the frame at which a group changes,

35 and streaming just in time data to a user before it is
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wherein in steps d) to j) different interactive content

5 data are associated with respectively different objects.

27. A computer program comprising code means for

performing all the steps of the method of any of claims

14 to 26 when the program is run on one oxr more

computers.

10 28. A computer program as claimed in claim 27, wherein
the computer program is embodied on a computer—readable

medium.



