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A DI STRI BUTI ON SYSTEM si ngl e video track. The
w%%é?%%t of the internet has pronpted the PCT/US2004/041667

devel opnent of file formats for nultinedia
informati on to enabl e standardi zed generati on,

~di stribution apMhgrBpEBIA Dist dﬁe@Uﬁ'@l\?gF—gﬁ‘iﬂ){ cal l'y,

single nultinmedia file includes a sing V|deotrack
and a single audio track. Wien nultinmedia is witten

BACKGROUIND OB THABEINVENPIONi cal |y transportable medi um
multiple files can

su Vi.deo Di s DVD
o MheBe@alflchfitn YRED M2t b, Phnoging tpRgistianaig decoding of
multlma@lnﬁlmq dl\&pmﬁbspmifmaﬂy,a:hk fvehwist teilsﬁé!ﬁlo thé |eg§o éﬁﬁsmlssmn and
n an be us®
TN T e O

. generate_an | Ve
siglefidepitiaskt s of the present invention include

IThi
ltgllJ ch I@Igﬁeil?%rﬁbﬂgﬁé‘f tﬁg g%lgﬁﬁ%f ﬁ%%mfoﬁ{%«%iefﬁ%r&]vsgghﬁeﬁt gf,file formats for
mu 2 dOIgFmatian fo,caabla lan ag¢1§ed generationd distdbvtion anﬂthqﬂQy of the
ﬁlesanlblualw iat singlf Iﬁﬁl@]ﬂﬁﬁﬂl ﬁle@ﬁ@luﬂé@&'ﬁ é %d@@% 8%’ §e audio

es I NC

e WP AL A E e et gt e

plura
such@ﬁ atmmmgm iDask (V) mutipwﬁrég aarf bé Gsedi q)lnwai&e %Hmber of video

track e%ﬁ&o ORfcksU Eﬁd téuﬁx{l E‘%ac%s 4 {fl'dan OF %\er az g%ﬁb%?d PEpvidask sontaining

|nven IOﬂ

inforgpatian that gandediseé fo genpesite anofiterdetive iesent i on, the :
mul ti medi a f| I es i nclude encoded nenu i nforrmtl on. A

W&,ﬁg in accordance w th an enbodi nent of
s a plurality of encoded vi-deo

t rmbliments fdﬂ ihe re%if@ QQd'dﬁBBﬁ $n61{1d<% tfr‘ﬁllf: 2 o n fes aélhgfeyg&ms for

' generﬁ%ﬂ%j?&qh «’Iﬂrﬁiﬁg H@Wgﬁl ]ege@ @nea@qpectsof the invention, the

-multlglgdxaaﬁhednclnda asphuﬂlﬂy eof” Elcolied @h‘lektradk@ a6l dinbiep ag% £ of the
-~ invenMbsl etﬁe poRREAY %es%élﬂ@? p fyﬁ%agﬁ}/ oo gg? g 13 ggkrr]gsn tIt? another aspect

each video tra has a
of theuyertion: g mpltimeia, filpsinghde iaeleastrmmd;ubﬁﬂlﬁ tratﬂ@Qﬂ aMbtH&Oaspect of

the idvemin, i mmgaﬁ FeirRRidk nks . wi t hin
'lnvené‘(?rb nd the (ied ‘\fﬁeg% 318 ﬁyﬂ?éhf‘é'aﬁﬁﬂed of the

L&Fk and the au rak
piimediadfiles, inglndg eﬁ@dadmulﬁégnnﬁtlohaudlo chunks

i At multﬂwhail filé tid Iaﬁcdrﬂﬁlce ittt an Cem%hmg&ﬂtcﬁ" Ak qgvénlﬁgn includes a

eo tra

| f ;
plurah'gﬁ ?%ﬁcod%& W&eéatgzﬁk V]?i g’rgq%ﬁqtge &S © meamyentmn the multimedia

er nore
file compisesratplomlitshaf comatenited URHIF tobnAIRNAHPERNCerRbAH Fideo track is

_ 0 k and .each ~audio
contalﬁé@ﬁiea Qééaa}’dtéj elQ]FfPr Hq( \ﬂﬁ F@& ,Iat s teH%()dﬁg rqspygrps@rghowsual

chunk ont al ns auc

enhangements apd sach widro gg@dpqgahlcaﬁgmb Iamchb Itzanle assgeiard &hﬂﬁt
Uﬁxl fOtiRr AdERnedNERE - villd &gﬁfs 81'30 egspgra%g%of V\fl&(‘gb chunks

wi ﬁﬂg |nt rleayed prior to

ithin & evamlpm‘aclg wgmnpanyggseae}nvﬂdﬂo tezmkadleﬁ@)ded as a

series u[ij‘laudm'ednmké idt@teabed ﬁﬁﬁﬁrﬂ@WF%ﬁlﬁk%ﬂnﬁﬁﬁﬁéj geglda% chynks of
r

processor= con

nt ntion in Iudes
he aschfited MR ot BVAmOR L 60" cherbk 9 BRKGHRUONDIER fhat can

t
‘be usetHE genENTR Ghigle frame of video from a video track and each ‘audio’ chunk

contains audio information from the portion of the audio frack accompanying the frame
generated using a ‘video’ chunk. In addition, the ‘audio’ chunk can be interleaved prior to the
corresponding ‘video® chunk within the ‘RIFF’ chunk.

A system for encoding multimedia files in accordance with an embodiment of the

present invention includes a processor configured to encode a plurality of video tracks

-1-




10

15

20

25

30

35

The present igventl on relates generally (o -encodi ng,
transmi ssion and decoding of nmultinmedia fil _
WOL98¥95F906al | y, the invention relates to the e%i:g&,gg@?ummm
transm ssion and decoding of nmultinedia files that
can include tracks in addition to a single audio track
concabdhdterthe knd¥ded 08 Ofa XS GGt/ SR Odhicatth88d chcddefiovidén facks to a

s 215 o S RLEA SRk YAS RSP ) SR Aol vido rack
such thiahgloh fiddoetradknis anotained veitho diseparate “REEE ‘pelowl sedrthe processor is
conﬁg}ﬁacg lg%r a?ﬁttﬁ e ré;gs%h?ﬁguatl reﬂﬁéﬁﬁem%ﬂﬁhh{ Q@&m&?c&ch video

I's ‘cont al separ at e
track cmuhﬂveah&astmeprl@@é@@éﬁsaoglatedmfh Bured to encode the
Virflefo gll t 9\9‘{1&63 H3keSHNRANGEARITES to bAcclddabh 9Meo track as a
e0  track

each vi can have at least o

di ack
seriesqek oedent gk WA 4| RIGHoEHEK @ibeRoRe 1o af st one audio track
acconif RAGRESREh rvﬁeecmfck%rae&ﬂe@ o pile chasks iritehraved adiimthe RIFF’

f nk FF' chunk and
.chunlwiﬁél'ngﬁléeoafd o3 R sErof AR Eilompanyi ng cach

vilg e@othemhhaserﬂ)cslﬁnems&mfpromsmbr i confignied to ehendedbe eiteo tracks

w3 00 AR R SR B Ve e

of videntfomn msndeo trivk gndoensedo the andicotiadkg ssagiates wibedeiden frack such

- that e\élbﬁegucﬁ ﬁﬁntlﬁjéé{ﬁgng Iﬁggloﬁgg%ma‘ﬁbﬁ SPhm GAE HPor&@D b?'tﬁbg audio track

orna at can enerate a |ng
acconfaaMEg the framgezsnptpiseh using aladdoor SBNkErACENechREm; e video track. Tn

addluaﬁ,dﬂﬁ proB6ssr 84S 06! nfiguet {10 RitefledRO ehdtﬁcémcﬁcmbhunkhpﬁor to the

di f t f th
* comrspaptpg Hopo HOBARG B KT Bpanyi ng Lhe frane

geneyadm dior sleagling avindkimedéh fitek copaaiaingt @ plinbiy ohencoded video

l.t:racks H}]ché’ﬁé%glé twﬁl{] ﬁaPeeq?l'a tcfn‘ﬁgnt &2&-’: aﬁ‘%&&? Siﬁﬁ 1‘%{1 fﬁgludes a processor

eave, eacC

_configured i extrast ufottnatipn froweibe motlimkdinifilpi Bhe n@ceﬁprus conﬁgured to

extraccc q}iﬁﬁmaﬁbﬁ’lﬁﬁﬁ@e grthéj ‘ﬁﬁﬂl@bpgf @néBdE& Iyi®Y Badils! &ntained within the

containing a 1Tty of encoded video tracks in
multimedigddeince wi t h an enbodi nent of the present invention

' ‘iﬁ b ekeifer aniboR @SS Cthe pﬁ:@@isbﬂisro@ﬂﬁg@'e@ld (e an encoded v1deo track

it § A e B it B S o Fihed B a

‘RIFM whiek hofing s ctadéstd vicd eadd, nae&mdomdﬁoara'okcbawﬁeruontaiﬂed in a second

mﬂbg%l%ng%vﬁg fg éecha%ﬂze ?g\%&{&e%d tﬁ{g)%gln Zed 4 Océ %J%le can have as its last

two. charactkrs the fitsi hvcachafad'ﬁd?s othsiandard Accepdiet i on, a first

e&?%ﬂ%dﬁﬂﬂgpﬁavﬁﬁgmﬁ?rba@f gﬁ&gfeauﬂ@& g@a@lsf Editbined in 2 separate

: a’ st an 4cc co second
‘RIFFicHeak.t rack can be contained in a second "R FF chunk

hay bRdhé HARG Attodffafl CGe aedded@tided hacioReGhALM té ek cﬁ@ginal video

e S AR A et LR B, ] e f e

differastdk beah tiendeddaknideo aadhamm@@ml gitzottraak lard Bcated in dark

port SRS, A RS i DK o BB Bl ety

decoded videe track ghd dlhe origina video track cau be located in high motion scenes of the

video track.
In an additional embodiment again, each video track has at least one audio track

associated with it.
In a further additional embodlment the processor is conﬁgured to display video from
a video track by decoding a series of ‘video’ chunks within a ‘RIFF’ chunk and generate
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track that mdé encoded in the creation q{ 't he
e~-di fferences

Vﬁ@%%@eﬂll afile and at | east sone of th .

Phe decoded video track and the ori gi FEIT/US200E441667
track are located in dark portions of frames of the
video track. Furthernore, sone of the differences

audivefromem tindio thek adeshyirdan fﬂéaﬁaeoaﬁgckt be d@édcﬂﬁ%%l Se%‘lCS of ‘audio’

h notion scen

chulftRoRRE VTR 8 T i Fomdiine S ons Sburigeonthe associted

vidasdtaskyi deo track has at | east one audio track

' aSSIH e?taﬁ&hé‘i‘ %lli]thlar océ@%}g}enfj rth% ée?%qc%gsglf tésdcqra'llg&qup foyyse information
extrq,qt%grom gaﬁh g[ldppd ebunk & kenpyate eicsingla @rmes of ties video track and use

inforiB R g somath Al TR o B ADORRREE EE aifio grack tht

accomnanies g’ﬁ@&rﬁ?ﬂﬁ@tﬁﬁﬁﬂm dcvideo’ a@lﬂnbyhﬁaﬂdmbm dhe processor can be
conﬁ‘@lred%tb loéate Medatidio’ HUHRKSTdr R Saieed l’MnL(
I?k?: ﬁ nk cont g.l ni ngkp;hhé 6?;:|hldeo b ﬁun [&?wﬁgdl It is associated
ch video track. In yet another further
enBodiniimedia tfile inr msdmtef: Ieitlc anf dﬁﬁb&itﬁ%eﬁtoo’f‘stﬁe lg)res.ent invention
r 0 Lom each Vi
inchddBf Oa BRiek O%F er?co? ?(glgi"e Aes Ao \ﬁn&%@?dt p\gﬁ@ igicalegued between the

rate a sin
encoagg v firmeas. &hﬁ: f:mded afidio imahadels twa uﬂm@re tedtlB b f bddio information,

genRes %Iuﬁlctr RenRAI dn® 3t WUast B eg{e tré g augllod]é;ganqgﬂaﬂ includes a

USI

_ co the rane genera
plura?'gy the processor can be confl gured to

| oAndthert aﬁbom&u Q%mﬁauﬁk.luﬁéé HéadEP &f&ﬁﬁu}gﬁ‘i&é}ﬁl@ﬁ%j b
i,ch S s ocj,. }1 b ogmber of
audic it KfRed in bF i i dipertion tefmoasiomeshoubit lesst one of
the trﬂtﬂ@qﬁlae&emformamml on i ncI udes a series of encoded

ded_audi o inter| d bet th
EroateUErERAR AL SOAE R trBoldd Gien itk ooy encoded

audiogpfommaton and-the emodad dixdioi infopmatidri pmcedﬁlfg the iddo4me includes the

-audioCHiERHialiBN Fortthe g%ﬂgﬁu 9P Eachf autd% tr{i g%%@%wg%% prcoded video

information in pl ur

- framey 5 Anot her  enbodi ment further |ncI udes header

- i i anothtr ﬁﬁb(b(?ﬁhigﬁtl i ch% r@gieﬂ LIHR‘)%& n dlesg%?tlleﬁ te{sgcﬁlﬁnﬁs within the
multifigihH) ??‘&ﬁg‘é‘t%u‘?a" tCtI’P@Qf Vidke l%fpfmatma wndoksdon siugh fame of
videoj Fﬂrdwnamepths ahdiodnfoumnhiier cﬁl’ﬁmﬁduﬁ@ a$ clagRb Wlthﬁf‘gﬁ multimedia file
and aﬁ‘di %ﬁﬂu&ioﬂ%ong Wﬂgeﬂa%agg eg@g}( Iq%? g(?lﬁl%gg%ﬁathm a single chunk

orrratlon an

N
-of audip gderEmatignt he vi deo frame includes the 20 audio

i ]ﬁ 0 yeRFr®Br glﬁBO&IHI%nlp CF[‘\VI e‘oéhuﬁﬁsc %gas%sﬁotgﬂ:}&gé lteerl]s%tone ‘audio’

s. t he_encode
' Chmﬂceﬁ%gﬁpaﬁlgﬁ? avdio tragks gndidls landiol shamks sepasating tiedviaio' chunks

containt haidks nmntdiuti@nt foe th@lﬂoi'thdiﬁdbiathfe' 1R11 éﬂc@sd dkd 'n?;;bnylrengnﬁle video

Sin

+ infornfSRO8 S fntd W3R Bt Rk il Flaios it Sxdbntchuik.can be

shotyetdmafor eoedisg wiltinadiaElesi hid¥Rdlinge fiCar %El%eﬂlment of the

arate audgio tra

mventﬁﬁ‘lqh&udég 5%§§09 ?;ﬂlg.%gug] évvo 25 ede 3, vidro tragk, suends a plurality of audio

cont airne
ks, W%km indermation £rope tthd urdeh etracle mbiﬁd infetatiohNBomVihe e;ﬂurahty of

di @dftlltﬁl ne
ande Elzd ?ﬁ%otfﬁgt e au%1 mﬁ? r achs an ?r%atxo%gqﬁ Bmg%ﬁﬂﬁks
S@ﬁ;%lgﬁ?rr@lhqﬁlﬁnemd Hdeast enwipkihe audintteicks moflides a plurality of audio

- channelef ormation for -the portions of the audio tracks

acconpanyi ng the video 30 information contained
within the 'video' chunk follow ng the '"audi o' chunk.
A system for encoding nultimedia files in accordance

w th an enbodi nent of the
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i nvention incfudes a processor confi gurerﬂ to encode a
video track, encode a plurality of audio “track

WQ H0EP378%ve i nformation from the video track \}\ﬁCtTI‘pS?‘00‘”{“1667
information fromthe plurality of audio tracks and
wite the interleaved video and audio information to a

Sighgothér embédinlent,aHeu Efd%@isoﬁﬁboﬁhﬂ&mconﬁgurb@aﬁﬁt eftv@le header

of the audi.o tracks.incluydes u
inforgriom WIS S0 81 DBvH 86 Liscan0dBh gt dfo) yrife the header

mforﬁﬁtlé’:’éto&ﬁeﬁﬁgllerﬁlanot her enbodi ment, the processor is

oA Ry SR bR MBS TR S BBALR bl SHIRAIAM ngoe pesder

mfommum 1chnuﬂyhg deseritgion informationt dhomt atdeashens gk eneeded audio tracks

rt he processor is
and tf)gvrﬁ?]éir%hcgn ur %ic{mgenco@%lgﬁééader i nfornmation

i dieratiofhyer regn nit (gaisn tha procerser eRcodebhihe widep deagk agrphunks of

| wde@ﬁx%fﬁﬂﬁatﬁﬂcﬁg‘ﬁédlﬁklﬂ' fhet 151@6&%§0r @aﬁdeﬁc@dt\!\ﬁeh&? aﬁdﬁﬁ BRROS a series of

ormation to the_single f odi.nent

chuungy f ADCIpHB ISR B RAEO T 530 GG Bh poia R AEAL i peg contain
audl@ﬁ)for)ﬂaﬁ@@ frbﬁf @ﬁlﬁgklta@ﬂlo tkatkadd itid m'ﬁcestad'r&:an hﬂ)ﬁ@fﬁﬁgt:red eoninterleave
audi rack, as a unks o
Gh““gﬁ?ﬁoab‘ﬁ} 1“? etwlgﬁ‘? ?ﬂgﬁiﬂﬁf ‘él(a KA of audio
i Nheryeafirder embodiorngithe pracsse is néwligmed rentodmtha portion of each
audiq %Q&gs%taq%g &m&ctﬁe @[&o@%m@é&&‘%ﬁ 1d§61% @rﬁ%ﬁloﬁ{ b5 CHlunk and

chunks o 0o 1N orna i on between
the prdvesses lso¢0mﬁgul@d t ritorlpaveith viden' chupks withrthe@udio' chunks such that

each e\f?@éﬁdbﬁ'{ﬁﬂtm gfé&ﬁd %ﬁ&@f Huﬁké%%?ftahﬁﬁiﬁ@ﬁ’e heli& ﬁﬁ@ﬁﬁaﬁdﬁeﬁom gach

portion of diotra t at acconpani e

of th i AP OFDATHESIE J140 dOIORHANE SERUARES Tl yideo’ churik. Tn

addnfdﬁume 0¢kssdritin e WoaHEMed it6 efRE itiiviéco track michy therw single frame
chunks., W t.he, ' audi o' chunks such t hat

vi deo h
Of“éeé’dﬁcmwlﬁ‘ﬁ%m hi vg& ¢ e by 'audi o' chunks
colntyet sotiger ebodimating agalﬁ dherpoiensorf is @rgenerahpurpésetfirecessor.

aull.8 EAHS ARl AREATRAR! 62 ploREscbt A5G RIBRELRN
prbcse’sfsmr for aectrding anmiugfimedia fide cortamg # @ Imlirook pudiq tracks in

accoﬁl%c% iR E]legnréée feﬁt‘itﬁf'ﬁclu@és y Pﬁ%&sbﬁc&iﬂ@h@édﬂ@%xﬂa&ﬂhﬁrmatmn
In yet an enhodj nent. a
Sromuthe mHBeHA 1o (150 PraRAEN aP PRTEBSL EPREb Gpatdn hoerming the
num%‘ﬂ@fﬁﬁd?@ghcl{s%hﬁtﬂ{edeﬁﬂﬂﬂtﬂ{mﬁl?lmgﬁ fng ocessor . s a
Ci i system for odi [
£i LR ﬁglxnfn&%]c PGSR S gﬁlaﬁ%u'?cf g)c E%lec d sfffﬁ% dhdio track

fromaihe qflﬁ&ati@eoﬂvlaudhot toackpr mulethe provessdr sneonfiguose o aecode the audio

sor [ xtract information fromthe
mfmﬁﬁ}g ﬁ%l&ltg %%J#ﬁlg 1t‘|f}'rg((’)k§essor is configured to

exinrawthef nmbodm:tenb rat depstenendfithe endio iragkp Enclusies aadv@hty of andio

_cham;\ Qcks contained within the multinedia file. In a

urt her enbodi nent, the processar is CO?({'I gur ed

s dinecttilafusthaprabadinnest, ﬁhf‘dl‘Rc‘f’S?QTdﬁF‘f’lFfé%“ﬁ toa%t{ayt ormation from

"2 heldfinD el RGHEn N0 il RicRIdARCEEaiptich Bdthiagth elotitoatdleande of the

the audio information fromthe sel ected audi o track.
audl‘l'ﬁa%ot her enbodi nent, at | east one of the audio
t r AC kysteénd Clo daﬁnmwicum i thyltiefedmu ditfbrmation in accordance with an

embodiment of the invention includes a network, a storage device containing a multimedia

. file and connected to the network via a server and a client connected to the network. The

client can request the transfer of the multimedia file from the server and the multimedia file
includes at least one video track and a plurality of audio tracks accompanying the video track.
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channels. In {'ér- still further enbodi nment, g‘“he processor
ured to extract information fro a header in

S _caonfi
v{{(ﬁéﬂorﬂﬂ?pﬁ?redl a file including description inf®GTaiS2004/041667
about at |east one of the audio tracks. A systemfor
communi cating nultinmedia information in accordance

W tA moltin®ako dile B he@irddnd s i
a stora a?tew co ngﬁilpg&eﬁmmﬁm gwludes a series of

WO, K
‘“’n"&?‘id Ve %‘B?ﬁqaé’&agge &§1p ﬁecqs@ei\%btr@e\ﬁra&k anterleayed betigen the encoded
videsl framts. connected to the network. The client can -

- T COHESH Eg:e?n% %I%%r ﬁl}g &t le Lh S (lnr%l éqca%%tﬂg& léﬁaqfl%%n@ﬁrgsﬁg a plurality

server an
of en¢adied subtitteidragksl a pl ur al | ty of audio tracks

aC GBI é@%gﬂ%’%’ ;ﬁﬁiﬁex 111&1? heV\QerZ ? 91?\792%88136% the number of

PCT/ US200
encqged gublijle trcks eontained,igthe mﬁltlmgthal ﬁ@ a series of

eno@dﬁﬂ Mﬁﬁﬁoeﬁnﬁ@iﬁﬁ&ta@% %‘iclﬁcfe@%{ea gmfd}ﬁlclﬂ&g fu‘?éft?éuné | (%scription

. Lnterl eaved t ween enco

mfonﬂ a%fmfal?f’{“r%ll aétrﬁf{?cﬂl% coqqu]esugptlp B“a@kts one encoded

sulb still endtharchnbodiimmi,sach mlﬁitwt?dcktiﬂclucﬁss %fseﬁékc&ﬁﬁgmaps and each
Lnclu

b Anot nt further
subiF2ice St FRAOE: o, AR SoRORAT=T AL Fbeln. it ogla bt map i
COmBl@B‘thtllSmgtrmatﬂngthmnmchngled inthe nultinedia file. A

Stid b JebhdpRl: o gf%gﬁlﬂrl]égf :}5’18 ?Fﬁ% ﬁncogﬁ(? g}cﬁﬁt anes arg, Ancoded as a

. |nformat| on_in
series Of] iflay clgiiks Gdidaeh enensied subliie it it ramided ad 0, denics of subtitle

chun&k, Eachauaeﬁﬂ@&h@ﬂeqa@ih&%%fo ﬁHn %%}ga% ét {)be{]ﬁ%&&;r& 06te 98 Sext on a

eac

s and
dlsPlF‘%‘??‘L?&gﬁjgn’s‘ac\ll égbtg% Ao pasedpipiinformgsion qoncezmmmau shmgle subtitle.
Furtieambre) eachnaptiils chvg R Tp ﬁﬁ:ﬁﬁlé 1Hﬁ)hﬁgt16ﬂ16bn|c&ﬂﬂfgrth@g§t%‘§h%the video

e

h f
sequél{&g%v}flfe\bhlcﬂliﬁe %Ln@%‘%gajéﬂ?m fimg é;ef,f OV| 328 chunks

ranes are
ank yshehotberadbalimet thdhesubnﬂe khirk @ohdeleif@matios @bh&sning the

-portiéH o punk U
po 1161{ £4181s} ltai/ﬁl wﬁéh?lf&’s’ﬁ%ﬁﬂ%ﬁﬂﬂfd E’é‘g)c%tgéﬁt gdugs Itgit uoﬁsa

njfélor rm Ion ca ern
di Hythey ﬁmh imenioggaing geeh stmtttletdhenh mohides anmformaticm cﬁbncermng

* the colof OF TRtSuBRIE BRE
e lﬁlp hﬁlg u% g Et%t&??ll? éﬁg%&b%hﬁf can include a color palate.
TP8r PO SHEET FmepramTisefofiest srbtidle cmek Yiatiinsludes information

concegmqgem darsoeelor \quilatél anfiea Ssebbrid ksebtRRoUhehidhat includes u'fformatlon _

* conceiF) RORE el B O AL STRO AL et ST

palatesf a display in whi ch the subt i tI e shoul d be | ocated.
l QX@ Jtéﬁ.ltfh? n&ﬂpﬁ Cﬁ%gﬁllgé 111 Erg%léjbtlg% y Chulg) iment of the

. i.ncl eS I NT Or na on concerni ng
mVBHE%PP% meludega prasessax eonfigureshte méc i Ylgect trecl«; mlnousdecanleast one

subtlﬂer’t@idkg Pitéleand ffopahioh %-om 9103 ﬁ@gci | t?{‘wn& H f&n the at least

- an, c 0. | Sée st. su
~one S‘f%ﬁ‘lcﬂln Eﬁ“ég ?Tféaﬁ?f[w‘é’é% FRfgsuhtitle ﬁlsfﬂrtnaﬂoorto paingieefile.

aird a durtlesr @nﬂ;odmt&lt ttheatClbalont Babtitleedc d8Quddl fa%l{%h?%‘f subtitle
tracks2® concerning a second col or pal ate that superse
the informati on concerning the first color palate. A

s s et embedinwsi, rﬂgp mbtssomﬂlfartﬁerloeﬁﬁgtﬁe@m@fcéaé‘% write to the
singleWileh h&d¥ef fﬂﬁeﬂ?l o edglfl %fy}%ntﬂeg%&gttn{;?:}'e%l%F fl%&glclgse ﬁ%tga]ged in the

processor con
multimgdig 8lést one subtitle track, interleave information

f oA Fukeier émlstﬁﬁméﬁtaag ﬁnW!hE-g: id%ééb& E@ﬁﬂp& { ﬁﬁ&b}e{ig Boode and write
o the YRR Ao 0PN vt shasd st of of thegubtifié racks! n a

further enbodinent, the at | east one subtitle track
i ncl udes a plurality of subtitle
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tracks. In another enbodinent, the proceﬁgor i's

further configured to encode and wite to the 1ol
WOr2000576ader i nformation identifying the nun‘BgF?lLJSF(%"%'”“F’

subtitle tracks contained in the 35 nmultinedia file.

In a further enbodi ment again, the processor is

f g bishercRfthbgsiRsllident ureoﬂeemnmbmsumeodedmsmmosmgke and each

of e b o555 AL S0 B R R S23A 0GR e of o

subtitle dhiniScad@GoRrBiBHsiaslel mbmbﬂhEEGCﬁmPMeﬁr a porbiodiofréret videdhrack and
. vifgeo track i ' .
o 80" GR35 S GAERERIT TPyt 250 SBUTEEBNRRICD 00%ideo chunis
contaimiig ithd eoctium o€ . the nvideieli tracknthab £he, sybtitle) evithip pihet pubtitle chunk
s can contain a single subtitle that acconpani es
accon‘f#%!(}?tl on of the video track and terI eaver ug
bdn e tiflifythes embedimpan the RIRseesgE I conpienien &0 rARIS griightle chunk

byenwﬁut,étgle\éhg{ﬁggmm{(ﬁa containing the port| on of the
deotrackth the SH_‘gtl hﬁvath he subtitle
1

clm Rl 2o ogimen 1§ §ResR 3. aTpLyssed bjfgnap. In
addeﬁOQ@Sb‘ﬁrmhls canrdd gomerkstedl gsing rrah elesgth udicbding. d‘twhkrmore, the

oo SAE RS B LB oo o s i

sequeﬁom)\reessmdl the subttitle. showld beduparingpnsed-he bit map can be
MR EcAaH eféﬁﬂb‘&@étg %é&s glcfég ét‘éﬁ fstﬂ%t[@dh%.tﬂ{ §k¥8rmation

pr ocessor can 1 nc eac

_ conc@mﬂgﬂmﬂmn efordienlay Wgwhlﬁh ﬂ}fo%“blflﬁ?l Sl%S’f“ q lPF'el"WtE‘éo

GH YE YRS iHY %ﬁlbtﬁ\ﬁ]hﬁﬁt &H@]fnl%ﬁ%bit elugbpil ddclpgubtitle chunk information
rinp S%E urt her enbodi nent, the

COHCCE%E@?&FG 0T &}Felﬁ&@ﬂ 'n each subtitle chunk information
C A G fiNifMghdr Rembpinidn® Agaih, iafatinatibayoricarnvy thie cole includes a color

5 S 50 S, GO0, FL 9D RO i

inforthaticar werdenning coficsr eilowy pelate ol or sefondheubsigist chunk, thap includes
infong%tf’ 'éolncé n?@%ec@t?%@(ﬁbf%ﬂﬁtg%'s erbéti%@fﬂﬁhfd?ﬁlatton concerning the

he ¢ rirn es a oor palate. In
_ﬁrstcahmpatatm the subtitl e chunks can include a first

Slﬁ?%@&ﬁ Bh aaésdtdgatnultﬁﬁédm €8es innédébfﬂahcteot?tltﬁ%pahbmdiﬂleﬁt of the

first color palate and a seco tl.e chun
preieyes banF s HicS B Sk GRELan o e gpltimedia
file. Tﬁ@ﬁroﬁét;ﬁ@f is eslefiputditol mépactrthb noittirnedia Glenorigterinine if thesd is at least

B

subtitlentvaits b thierproaesies can pe oofimwed tootertqrgmeethe nymbgx efapbtitle tracks

mthennnglg[dgﬁ from the nultinedia file. The processor

gured to inspect the nultinedia file
ddn e# fiutleri ¢mbaivient, sthatprpesgser iso fathey btopﬁg‘éfetirf&c gxtrach header

nﬂﬂttti lﬂ&ﬁlf?’lﬁl BehAurhiRRDE s@ARIeTHIokd frbﬁ the Aaltireaiia GRIPr i se
urali subtitle tracks_.a the&ﬁggssogciét
bénd’élﬁﬁ‘te@ @fr@edwn&e BRSSPI Forg act” description

 inforthhtisikebout & 1éReotBdfithembitisle firatles frdin tiee mhultiteeia file.

giggg%gﬁ% léql}lemg rtoa%%sns e multflgercftet] file 18 ufdta S Egstto%e video track
encoded as video chunks and the multimedia file includes at least one subtitle irack encoded

as subtitle chunks,
In another embodiment again, each subtitle chunk includes 1nfon:natlon concerning a

__single subtitle.

In a still further embodiment, each subtitle is encoded in the subtitle chunks as a bit
map, the processor is configured to decode the video track and the processor is configured
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i nformation i(dentifying the nunber of sybtitle tracks
fromthe nultinedia file. I n another enbedi ment, the

W HWSLY806 i s further configured to extract deSEMVyRIMEN41667
i nfornmati on about at | east one of the subtitle tracks
fromthe multinedia file. In a further enbodi ment

© condt@#dt R, frihe ofwideb r‘fBP'Hﬁ plal! & v@@hhﬁﬂ@ﬁn@?h& ﬁ??ﬁaﬁg&%r Wi ]ﬂﬁgon of the

|deo C s and

K d
“d‘?oﬁ%%ﬂa‘&ng‘%o &gﬂ thi sulaifier 92 e pReaded ene sempressed bit map and the
pro&shirldafné;e&iﬁhﬁ%@red |tc|61 uﬂétﬁﬁﬁl@&s ﬁﬁh?ldmﬁﬁ Nur@ahdte, ﬁﬁcﬂ}ocessor can be
e chunk inc i on concerning a
conﬁ? ngﬁs YBTPEE e r'l"hiéﬁg@tqnf)?‘fngﬁ?ttrﬂ%ﬁ enbodi men%g each
subuistill @notheremiouttnentn eidhesubtith ik ot SinRFmatdh Eoncermng the
porthi‘Peﬁ(&Q %gﬁ{) QLER 396r Wik WY u@gﬂ? s]éé}ﬁcé gec Ode%]ﬁtlpl?)eseg antf the processor

processor 1 S

is cgdig:;@%lpgg@eﬂ@l’ A sspo0a¢ 08 Y8BT framen®r displayeby ngBinpbsing the bit

map\édgdlti’?%lfr?ﬁﬂe @‘vé@aéﬁ/\/ \Ixigé% ﬁg%ﬁ ufédggégéd ?ﬂﬂl‘gg]? fﬂlﬁucfﬁaiﬁ ﬁlie Sitbtifle chunk.

h
i 40 égél&ﬂﬂ eftEthen gabodiment sagh subiéle lghmnlqmmluias information

condehﬁng [ihe QOSifion vﬁﬂﬁn theﬁﬁﬁ@flhg'b&hﬁﬂ the UBHRTRAGE He %c?lje& and the
be  configure

er rocessor, can
procg&gg }Fp?oé’g%“%? t ’upw% éﬁ% g@glaleﬂptth%gsm@ ¢ach video frame
indicarst yethe ﬁﬁbnnhtmrmthm&mmubwbé ¢Hunk. chunk incl udes

vty SRpieR" pRRGRL " lodiiGe, P, Sl |k bl prmation

concgrnirg: digo eolor of dnsitbfitleednd thayproeesbe ia cmi:gmmaa @ﬁpenmpose the

bi
subille i e g (s EhaRl by e SHRE RO G ANIE o SpefifBlunic m
addlﬁ‘?ﬁv HelpoMiprnatinr veithin ithe aubgila shunk paminchddia ¢adorpalate and the

procésgot hfedfortﬁlgbﬁﬁl tﬁ&[ﬁtbenﬁﬁ&l% e ubiitie UQIH e 'c&l%h lﬂﬂﬁ@e o gbtain color

.Qr A [N ositTon wt
i R e B0 B Poghonet et comprise
S a ﬁrqj rsubmdmnlksthnianﬂugcsr mﬁ:rtnansm Refideiiing a ﬂrEteco'iéibﬁdlitE %nﬂ"z‘l second

- subtifld %hlﬁiﬂcsfh'é& i \QH] e gué%lgﬁgfg r@?ﬁrﬁrﬁ% aﬁ’?g"l?t% @}% the processor

I nformati on w
can bg¢antigwed o wmpmthq: subditlh usingtthe fiwt cxﬂmljalatel o olstgin lnformatlon

concd:rﬁfﬂgrtli@&dﬂ@fé us6PBCHE Bl t"iﬂay glghg Qﬁlﬁftleojﬁef g fﬁ'ylb(ﬂlé es,a;%%cessed and

superi n

| r ocessor C
the PEQ?S%%%{ Fan %G?rr%“&sh f@rsumm@msmthe strhnﬂ@atsm thg sedoad coloopalate to
-obtaih idformaidnogoneérhidisthé belofsUel ih eheChibRlap of %@ﬁﬁr’tﬁlb %ﬁer the second

e r. information within the subtitle chu
chunlEECHrS%?géjg color palate and the processor is
c ohf $ygtene diot occmumeuucatmgs mulﬁmmubinfbmnu.ﬁl i atcbcﬁ'dﬁﬂieo with an
d.in

o BB 4, O B ALt oot
file ag ﬁommrﬁﬂd tgcthe aeﬁwqﬂs wwsalst:mt end huolientt dvahedtad idl d@Snetwork. The

client ﬂ&ﬁ@ésfﬁaﬁwb%angféﬂ SRR DRy t%né%ﬁ sﬁtlela ‘ri]flg)}]&) g]:éeg?elh'ﬁe;r eqnﬁar\?xﬁ Spultimedia file

ngt itle chu
- includzs ﬁ&@ﬁﬂ o3 &2ehancBilenst pr wbtitlafrack dseoppanissiae video track.

can nhﬂ!tnﬁ@c[iﬁ lﬂ]dzJ 1€ dcdoRdHidd SFitHTRY %ﬁlbbﬁﬁne?&' %&" i it Pincluding a
alate to obtain jnformtion

S
series_0 rﬁ%%:loﬁ?ci] ém{% soq,lgd sRcaded meny dnfrmatien, Tafaddition, the encoded
menusmbmlatioa cah be stordikasfa chatik.chunk is processed and the

f.] d h
R Rt SO EHAEC o SR REE A s of ms

: mfompamog epa et lgast d;wn sepanite gneme chuhloran bsedntained i atdedst 60 separate
- ‘RIFFOEmidRe subtitle after the second. 25 chunk is

Hrother icgpofwnent the Hash CRINE tchmdﬁcorﬁmglarMﬂnubthmikancludes a

ph?cessed A system for communicating nultinmedia

standard et tdod® andCthe deSord FREEWO Idhynle cgﬁ%g%%:ct T cpﬁnk includes a

containing a multinedia file and

network via a server and a client connected to the -
network. The client requesss the transfer of the
multimedia file fromthe server and the nul ti medi a
file 30 includes at | east one video track and at | east

~one subtitle track acconpanying the video track.
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A multinedia file in accordance wth an énbodi ment of
t he invention\ihcluding a series of encoded video
WOr00518539%%nd encoded menu i nformation. |n addi BCEYS2HE41667
encoded nenu information can be stored as a chunk. A
further enbodi ment also includes at | east two separate
speclaliggﬁ] Hc GMﬁere fthé'fﬁﬁytwogéadr{)bft&ﬁ el emdaddicdtcolie agpeat wo the last
nenu hunks can be contained in at |east
twoChwt%piﬂbﬂs@emalﬂeﬁlﬁmcmms I n anot her enbodi nent,
fRidr enfBobifment Bk a€ GAEEWY segarate ‘WAL’ cluinkis kre contained in a
) |nc|audes a standard 4cc code and the second "R FF
singlec RARK’ @®Kai ni ng a “nmenu' chunk includes a -7 WO

200 2hSBAOSBbRATHRISRAN 110 Tidin” Think thelBleg chuzks Fesahing a series

of mez;%gtcgg ldalgf c@ajglg 0 B@iﬂeg %L%ﬁ{ahasﬁﬁélatgmﬁpﬁfe%h% 8f Henus. In

characters
addltlﬁfl, ﬂhe‘l\z{&ﬁel aiunke:anzmutauomdxal inferntaiiopHiggludingodrer: macks, audio
track Rer gast two separate menu’ chunks are
acs talnI |na single "R FF chunk, In anotE
eﬂbachtlﬂﬂefmrthag%mbpdlmh@, theeghunks AeRTRDING @ $5EES O isARS can include a

chmlg@ecsEﬁﬁlﬂF% @ve?ﬁl’ 8 sﬂfenir%f‘ }éﬁstaﬂl@ cﬁﬂnk e ﬁ'ouﬁmmus by language,

tain ma I a,assocl at,

at leagtronesdgnk thay degoibes Rmpfhmgm @ ser4 ?\cc:ﬁgngngﬁng %ackground

andiol ﬁ‘tﬁ@ié%hb @mhﬂkfﬂsﬁg)e‘d ad@ttoh bﬁ cakmema atlieast one sbiosk atidescribes
over

the loem@ Ll a}g(plb oR lél{]e SCLg] n'alglg Er e cﬁﬁgﬁ %zﬁrﬁﬁéc bEJ‘@anous actions

nus~can I nc
assoclfsdkitdedatteoi ng t he overaII menu system at Ieast one

%ﬂt toﬁg‘?_ “*‘3‘@ olﬂ&ﬁ Slng gﬁﬁﬁg% a S@éonhefﬂt%t TR @ncoded menu

S Bes an |n menu di splay and
informamumpanmamgdm&lﬂagﬂléﬁmn éill%h o, at |east one chunk

t h :syﬂgrﬁcfoﬁr Qﬁéocﬁi%ﬁ'fu‘itﬁﬁediﬁ‘ fﬁeﬁﬁﬁbbcoﬁianb@a&ﬂh Anembbdinient of the
a

escri bes cation of the
invengen érolndes ¢ Mt)cqswwpmléﬁ?é imﬂ?"f‘% QPFHB ‘g]é’él ?;'ﬁ? prpggssor is also
confifiibd 89 Bencdate QLCﬂnﬁItﬁﬁedw file iaclndingcin. erﬁbdéd videmtraek and the encoded

menuérﬁrg%g{?ggﬂ,;q?d dﬁ?%ﬁsaor IcI N Eare] tc%nﬁ%%gg 9(? gel{e'rAtE anUBfect model
of thesmenns] chivest thé\obpsn moddi anto ancodfiguyation filenpersetheioafgurgtion file
into (ﬁ:ﬁl@?{j%@t& raVab 8s ESRAd] fn'éel'ﬂfadl finfotatidd)VBRHEAR the media in the

rocessor con to encode
AVI filek artoran | W‘rﬂanbraaé coussiengts the wsedc%mk@m’fgéhq MRIF” chunk to

creatc?f %E ﬁ:n]ﬂ'#u}th%giré‘ thd b}%céiéﬁf &b BedfuRRereddadgedd Yo deothe object

§he encog d formation. In addition,
moddfwg%et?é%%%‘m@élﬁa%@ E’Sﬁ‘h d to generate an object

gy f%' furtBér dnfiddIBEH Sthe 9@&&@61;1 istdoafi fgitt]eém em:ode?. seqond nemu and the
conlgU.ratl se t ecnl t
proccirap el g k! BupcBEd PG, By AL oo Smsck R second

: encoddafrﬁéﬂfﬂhlax‘econm‘REFF’ecﬂmakt he nedi a inthe AVI files

Wr}%l ﬁxgr Q%hf c}_xm%ﬂﬁ Wﬁ&s&%ﬁéﬁ%&&aﬁg rﬁn:%s?] Endp g&;ﬁﬁ&i cfdUdBH Snenus in

'asmglafkﬁ"@{’rwhmd; t he processor can be further configured

t O Us et iREr UdbB&itnent again, the processor is configured to insert in to the

 multimedia file a reference to an encoded menu in a second file.

A system for decoding multimedia files in accordance with the present nvention
includes a processor configured to extract information from the multimedia file. The

_processor is configured to inspect the multimedia file to determine if it contains encoded

menu information. In addition, the processor can be configured to extract menu information

from a ‘memy’ chunk within a ‘RIFF’ chunk and the processor'can be configt_lred to construct
" menu displays using video information stored in the ‘menu’ chunk.
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rmdel to genérate a second smaller ‘rrenu(" chunk. In a
further enbodinent, the processor is configured to

N EBYE 8% econd menu and t he processor can i PEFUS2eHM11667
first encoded nmenu in a first "R FF chunk and insert

the second encoded nenu in a second "RIFF' chunk. In
andhhefurthsb eaibotifient, the pRIce&BS i%oéodﬂ%ﬁfe'd% %;h@x%hef b{?ﬁﬁliound audio

nd second en a sj ngl

ol R e AR A h e gl b be e ik

corffiagothed etmbodinssat, tthe PrdcassoRes cdifigutdied genfefét@ a%uenu display by

AL L e,

wi th systren fereenamnuitinating: moltimediacinfudrmtion i aepsdate with the present

; mvéﬁﬁﬂﬁ izﬂ:Hfd%Q aRrviatk! Q&Bragg @gﬁ?@&éjﬂ%ﬁm@o rPHQe %ﬂ ﬁl‘ﬁ@ﬂg connected to

he processor |

ile. T
-~ the Wﬂml & sqrypreandoa ghien rcﬁﬂmtqdf toj the moh’m{knfh@ okiodedn request the
' transTenef thehRltiFaédio e from i@ Bna HRSPHALESSE

CO%fI gured to extract nmenu iInformation romnfcmepﬁnmdedmenu
Wi thin a “RIFF chunk and the processor can be

c o inghtinewdli4 flecinomtiing el serig® 8flertbsdd ﬁM@o ﬁ%ir{él ai{di gD ded meta data

abols Ol RRIBR BT TBE st eiso i ingFl® siieges ops satpmpst popprising

a sufjertra pradicsid odi n’eﬁct, ammanpmitmﬁyiom lagdicionf t@usighct Q:an contain

inforld@iieh ?&eﬁt fﬁgr napf"‘g 91% 8?@%8 ?:*g@' tﬂgtﬁgﬁ c Eﬁ%h& B1e| rﬁeta data,

usi.n

“the predic %parb%@m aquelnﬁmb%%eﬁa charagtenidticgafrikel sitgect, the object

can g&iisih &hﬁ)rﬁlaﬂ&!ﬂ lﬂeﬁﬁrﬁﬁ"vé‘%f OYe cﬁ!l?x&ﬂeﬁéltw 9f 6@3 Ql\ﬁﬂ%(#aﬁﬁenth%ﬁ] by the

ormati1 on

the ° chunk over video I n
‘predicgrg ﬁ’&ﬂh‘#&? %?%P%W%‘@Hﬁ%ﬁ%ﬂg Hiy seutce iofthgistatement.

i nkmﬁnﬁhembdﬂlmemﬂﬂ&ﬂlﬁj@ct% i BninRehREQEN: 4 t%@ﬁ"fd' PVhlue, where

o AR R REDARG g8 B S S S s o o

aﬂoﬂ%f’l&ﬂemdand a cli ent connected to the netvvork_ Th_e

C| hl%bﬂﬁ?%lﬂb%%é{t B r%ﬁ «Ecﬁg‘ﬁ Srcpg%g%qag 11{12’1}'1%6' ﬁ%eg}pg&gg a value,

fromthe server
wher% H@o‘ﬁ‘@ﬂ’ GeRfRins infareiatian prchthe Aypaindicates whettict thei vabletidlfongation is

'_theaprﬁﬁmtedmoﬁ?mﬂﬁﬁlﬂdtéﬁi?yfram‘v‘s and encoded meta data

ut n‘uk}U rre ia fil The. encoded neta data
er

2 ogdipagn &ﬂé‘ﬂs@&t"@ﬁéhw sk tleat iecludes autipes @tlanguage,

a datzatypr: auld aakrhie, arhemhh@cﬁluaﬁﬁltﬂﬁs BifbiitiohYthe I1’_{'})fﬁ(ﬂﬁicﬁﬂﬁzé’ﬂrhether the

C al:n_ i nf t ion ide
vatue, BRI R S BPEOMMT B ik e SNl o, e cata type
mdlcaée;s thp g/pmf;thq walae infoiwsation edd ﬁ&.t lan@mge cothids information identifying

asped1ﬂ£%§ﬁge0n i ndi cative of a characteristic of the
can contain information

i% the obj ect
&% @Rothes grabediment again thetattionity s afchuhle thatkipelades a type and a

- value) Wit tHe Ruddoritdifs i RAHEA RS ﬁi%q?;ﬁ@&dﬁli{eg ?ﬁdft ttl%/%\?aélwe information

|nf rnatlon concernlng the source

| i n
lsmeg?tg?% ?Feﬁ‘e’r‘hrther embodi nent, the subject is a

chualkyet ftmhet embodieng of ¥ast Bpsition M'thbeencWH&’I §ata t@feprcsented as
bmar%’\ﬁzltjfe contains information and the type indicates
her the chunk is a resource or an

In yet another embodiment, at least a portion of the encoded data is represented as 64-

- bit ASCI data.

In a still further embodiment, at least a first portion of the encoded data is represented

- as binary data and at least a second portion of the encoded data is represented as additional
- chunks that contain data represented in a second format. In addition, the additional chunks
- can each contain a single piece of metadata.
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anonynous nodg. In another enbodinent, tle. pred| cate
is a chunk the t i ncludes a type and a val ue,
WQ9685/4P09e contains information and the type |§3f‘&%?"é'§“1667
whet her the value information is the a predicated UR
or an ordinal list entry. In a further enbodi nment

agQislsterh 8r @Hd:c@l‘ﬁg frﬁnltﬁn@cﬁbl Hiest ﬁiaéccbfdahwe&thaaﬂ ymbodiment of the

| anguage, data t | u ere
prese@tolﬁyg}twg mﬂpg?snaapmg SO]E ﬁ g}rf)eéiaﬁ eads I%q’ﬁ%‘/ IT#% processor is

also dbAlfighrell rtf) Q:lhﬂ@dd MiBtal @tac&ﬂiﬁnﬁng mheelmaltun@ila filecand the encoded meta
Jiter

d t h di
asta FESEE el Pl P 5k, BSOS w an
authoﬁqn tfaiadéitions the mabjeci‘mandmntam iriforyatign g@@@ﬁfymg | @Iﬁg@ggeperson or

organezﬁag[)ﬂ Oth%ﬁe ks . qahal cfmf&t th%gﬁfe& dﬁt?et}@bquafé’ chi$ o%nfhliﬁl Rformation

es a ¥ wher e, the val ,ue
indicatimptafiasbaiactegishect e sshisch fe qtjf5d crhaPRARITOFREO fgseriptive of

the c%fﬁ%&@nétﬁf ?f; it élﬁ’)flect 'ufenhﬁﬁd Pyt therrbdicat dnbehstaatiignican contain

yet rther e ment, at |east a portion of the
mfor@ﬁtmmcmthgsqvéﬁ@%tgﬁﬁ%ﬁmgg bi nary data. In yet

arlﬁtarfﬁﬁhﬁ%ﬂiﬂdl’fﬁéﬁt, tha'prdoemt' 1s&o|ﬁﬁgﬁmed no eficadbehenbpattds a chunk

that lgcap.@qﬁl S tyhe A S en < Wg?l'e %%%@U%C(ﬁ}%%% ﬂlytlgﬁ a% %{'&%ypﬂ 1nd1cates
Wheﬂﬁsﬁ@htctﬁﬂnlﬂiﬁ aras&nn@mrmmngndousmdm nar y dat a and at

a
555 PR Pk 5 AT Gkt U o
that m@pdessmpe and a valugewherd thovalue containg Heprmation atnﬁé e type indicates
f
Wheu%g%é&wbg&%ﬂg%& 57906%/ tLaJﬁslfgdol% Imgégﬁr}pl N o
s yiBtachirther crabRAEIER RSN (e RIGFESeT 15 &9 G Phstde dhe o ject a5 a
chunWitidp ﬁélu&%b@%)pﬁeﬂﬂa@hagdj% dfis ﬂrﬁﬁrﬁndl aweliej wherieniht udbs contains
mfonagtgqggc S?}?}{e C Leg v@%ﬁlﬁ gﬂenc eOrl{%lgggﬁ) i ¢ dF STﬁEral a literal
integ@airditeral RYIL ltletam]nle tdatastgpeiniidates dnel typa of éhﬂ:m!@jmfgmwtlon and the
data inclu onprisina a
tenge g a5 3 Tnalon | FRRBIAPE gicAMRRlage OCP 200, |

addlat dnother tsmbo@mgptgagam;éhp @rgmsgq:rrfs icaniigured togsncode ﬁme auH]onty as

| a chu!nEFt‘gﬁt lﬁéﬁh%@ d@g@bl d a'vtaﬁia wlﬁ@festﬁé‘ vEke cOh@BRIii#ftmeord At the type

escri edi cate can

data, .the pr
'deC@tGﬁﬂﬁlvﬂlqenlﬂ@Flﬁ&WI’dﬁt “-'1 qify pfjthe stat Egm‘é’ttrar acteristic of

t rIﬁ Sl Rether eﬁxb&iﬁﬁbht? tHe pratessslib @nnﬂ]}elr ra:fmﬁgmgd tmencode at least a
des ti the ¢ t er ubj ect
portig FF”: E’o‘%ﬁ?c‘fnr‘i’@mﬁ?ge émg atﬁ %aés%énzﬁrﬂg y can

C dnt stil inanoitef @mvatiintent, dhe peycessop ist fusthsd umd'@uoefd tohencode at least a

 porti G ST el HE I IR AT S o RSCRURRED D

i il anomishtmmypabmw, thel precesoprdp duithes confighred &m%‘)ﬂ% at least 2

first #)cﬁ{lgﬁ %?Eﬂe%eﬂ%tg QRiclnBE he Hitdhedia ﬂ’l@ a4 BRaryt dRa ahd!BKencode at

urce or an anonynous,_ no

I.n anot
least arsorndriartion oh 1Ml S8 BoFOTRETiR: ‘E'P Baed 16 s adeitigpel ctuaks
that Qn@fth GalaCreprosdnted Uk seédial fotmal. l]h@@ﬁdmohyme ]ﬁﬂdssa)r can be further

val ue, where th val cont aj ns. | forrmt nd the
configyisd 1o ﬁ%ﬁoélﬁtﬂgsad ?nﬂ\ﬁ‘glflﬂgﬁi‘ 84118 S%Peu%‘e‘fencf c?‘lit%n is a
IOfﬁckbrﬁamefoﬂﬂbcdain@muhmbdmﬁiesImstt:ccardmncy withnthe iftwerttiesrincludes a

procegﬁ%rotacglr%fg gc]aégFacghlﬁfogﬁlgﬁunk trrrl]a i ncF'h%H{aeﬂlet OI'he processor i
configared dagrtrach nekéa dats jnfermmation sonegruiag thehapliimadia ﬁw @é ‘the meta data

: mforﬁ'l?iﬁ&?hﬁﬁ}deé of 1955@911&% &%m%ﬁ@cohﬁﬁﬁ:dg’%&j’éc?% ;ﬁ‘&ﬁ&:ﬂ@ rantdbfect and an

or nat 'S litéral,.a lite
autharity.e e r208Hid, {8p OSEOT] 58 ber RIS | 9p@miaﬁfd. figmethe subject,

inforif3Bot ¥REtiBAng B Eile/ AkMCpérbdiPérBEitratRndhittiedescribed by the meta data.
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20 | anguage €ontains information identifying a
s(;l)Jeci fic language. In a another enbodi nent again, the
WP SWE0Y8P6 | s configured to encode the authori tRETAIS200/041667
chunk that includes a type and a val ue, where the .
val ue contains information and the type indicates the
Furt@iire] #hO 'prBles@? b e ' DM dicati
03 st H8lesftl b (RS oI o) %%Ségg%%%ﬁiﬁg&e indicative of a

| ,
charagierigids of Hier subifot drony therpredisatsy thequegesser 28 heosanifignredfio extract

- infdrin@ticededcifthve oTORE SHaRddidtistib 8f thelstibjeRdiéhifich Byake ﬁljegi%t\é from the

b.d:f)ta In still anat her enbodi nent,” the processor” i
obigelpB e BRI RS ¢ O SR fBIoTRatig, pencemiag the source of
the sthiemert frord dhieeautlooriter ni ng the nultinedia file as 64-bit

AS : di,ti onal . enbqdi rent .. the processor

i s%frll? FtHer één(r;brﬂ%nﬁra %‘Pg{e %% B-Qﬁtcﬁ@eéi’g?%ﬁé‘é&sfq B¢ and 2 value and

the poeachson isfconfignuedt @ dentfyc trat dhavichgnit kentaitlst sutkedt anformation by
. n i | east
b BB bR LIRS e SRR fom e v

"second rtiro

rull® pRRiaerephqdimeny, thediredienials &eumk dhatlineludesrt typa ankhb avalue and
the PRRESELH B6hfighred 36 GRRMIT MABhe chitni@dohhing (?)r%dl@?ﬁ information by
. roce%ﬁsor cacﬂ be further _onflgured to encode e
inspRefHHE IR AP Sod DSIECOSHRITH e gicd Ip Pt pytomatian dtom the value,
sy etfuflor endodidieny _ag@ﬁll,t fgaesjea if lal cBintt maﬂﬁﬁﬁ%d%a %, 2 language,
ention includes.a processor. copfigur o .
o dalf e % A BBt B a L4 G b il contats abject
mfom@@gs]:gomspsgting Bhe typioi gwrmﬂcésmreixtdg_aﬁgl.;rﬂ@tt@ hﬁ%&ﬁhﬂw data type to
2 O t L. Il e and the
e U B S I L A o
extrach ipiaatig oA astypp éndicated bir thei data Bpe drenoBjeeciiuenand the processor is
onfiukddas i dnl i@éntif)i
confibi lekt¥act kifoAastidnl i9éhtifhE a@%%‘jr%i%ﬁ%%a%@ 'frolﬁﬁ fhe language,

copfigyred to. extract, fromt
i dﬁ"rﬂ‘ﬁ%gﬁ ﬁfatb%\dlfl}qné?g%é{ﬁ aytority s Hehugk dhatiindudess typrand a value

- and ths pilecesdorr gedomgusa}etaga?gifgan% -8he émgmtoﬁ% &ﬁﬂ&?ﬁ information by
e B urt.ner nor.e, e
inspeSile MR sl 18 BoctoeP i oo it (et in gl e value,

| nll el fuethef emboditmnty thegprosdsiar io torfignrai ) exdtace imfFmation from
i igured t
the ricbPailf @tefithCand dI6pIEY SR LRARA oBMhRBLIEET L0

or mat | o

extragct :
of t%ﬁlil i9H)cs cmbogaparis the prospssonds pondigineedt to domstmidt lleta structures

indicoliyeasita diredietlShaMPSESIS B mEABryRRipARd bty &gl t 0 extract
g,the source of . the statenent

i nf or matJ concef ni

f F%rﬁ }%ﬁé‘t’gﬂ"t" rF&‘?q?O%V‘.‘e’ilrL]‘nﬂ’ﬁ HOROPI0E s eonfisurasotor seaxchahrough the meta
data fwlipferhation by mbpeking hﬁleaﬁt?i;ﬂe ldf@lze tﬁlbﬁaép %)rtédifht@tdﬁﬁ'étc'ﬂ {ﬁtﬁd authority

: sor is configured to identify tha e

fora@ﬁg%@gg%ggﬁlﬁg%sgbj ect information by inspecting the

t yperehaepthéreerphasiimento the [rocmsdri iy worfigired %ﬂigpl@y the results of the

' 1,0, : : el t her odinment, t
Gl L S L A
perfop g searppingiesnanse sy a fequess Apmywraxterna) devient i fy that the A

CHunk sgeitioakintrREehbaifieh holIR!d ?dﬁ@ﬂ 9t 'tl{ésﬁ%@t ddtfinformation

gure rac

o ex

| _ t he pe .and .t he processor is conf
COHCQHHP%%%?@WB#%‘}%P%@P%%@ asbingy dafae her enmbodi nent

adaianothth additipred tenitdémetiuakiebfiad pbrfich WHede IndtY Rita fformation

- concerRAPHER R nBa R HIE PG A b RSl diont ai ns. obj cc

i At enothern Wrthiy eihediment, g ldabica fiyg @ortidkeoDthe GAsts Watd Sformation

e | | . d i .
conse8 VR B8 kB3 DA B PG L 5ol oo o

ata ty . ) ital! .
the mﬁﬁﬁ@é@gg%gmpgmt epficeRiR G the tpultimedia file is represented as additional chunks
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extract |nfor(r‘at| on of a type indicated Iﬁy the data
type fromthe*value and the processor is conf i

WQ 9080§7Pect i nformation identifying a specifi &eqr gﬁéﬁf’d@émm
fromthe language. |In another embodi nent again, the
aut hority is a chunk that includes a type and a val ue

that ¢ uaﬁx&lﬁ%gaﬁ egﬁfﬁsgﬁtgg . gor IQ%(}BI %’#ﬁﬁﬁ 1P aligeiohi fne hdBfiodal @hunks can

ormation by " inspecting
contauhesmglp@lfazﬁ@fmﬁéaqgffaocessor is configured to extract

in{q gﬂ?@fx'f‘@ﬁc&lﬁﬁhfcgﬁn@’ﬁwﬁnedﬁaﬂxﬂmﬁi&kh if Weddréance with the present
erbodi ment, the processor is,conf |%ur ed to ﬁxtrac

inventin GRAIRGBIR PRSHATS haeRba It et S Egeh o d el o gpnd that s
connédted BARE nBtRRK VDA sefver £irl 4 ofient vatneoted tbrths network. The client can

th
e e 3 e St S BFFAL s T MR e inctuces
metacﬂataeaineekni@bmbeﬂulgmﬂia fila amé fos yetasiaty indledeset deaghpne statement

th
comprinAIPistt f g uaF A R ALl oy
i nAanuitiniediz file imagwe mgwatin the asescph invntiet éﬂfé%{l?e@f least one
enco@c—{de\qﬁéoaﬁfck Qllble%ﬁton@ réﬂccﬁ'é& Bﬁdlbttbéck faﬁ& a@lﬁhﬁﬁﬁﬂﬂ dn¥oddld text strings.

t
e e En ok b ey ST L oy ARSI AR e o

onea‘&afottra%fc a graphical user interface. In addition, the

PR S el RS R B BBy st
of av’:ldéb ttacamlaudlurttabh usiepiifitirert inguages! east a portion of
ata |
&%oqﬁ q’ﬁ’.“%&‘%ﬂ . sar]%élﬁ(gég at Fegﬁgﬁé kel @ﬁbtﬁﬁé fradkeeh&plurality of

I nar n anot

encomﬂdextu strireds ieotipdaistringst desmbln@dwa@rﬁﬁﬁft phihe é'ﬂbt%ﬂf»‘él'%t a
d aA asg%t@fno f'd?aérgﬁﬁlsgzg ﬁ.gtlﬁl@@ﬁeﬁle' iR%cchanad twitheghe q:résehﬁ‘ invention

resent e data..|ln an]?reeher f g &
mcluémg@dirmssor canfiglrad to ancofls 8t lept ope gidegiirac nrade lfegetone audio
trackl HOIARE 2P RoastCORCEY 1Ak REcdde@ antliot fravkdiveitlf hlvédeostrack and insert text

resented_as. bin nd,.at a
sl et T e AP et BRI O g nd e
least BHE bidi® ek fni d slutadity efieemegessd as additi onal chunks VO

2005/ 0579 7, t
cotts gﬁﬁmdgqg ad:) ﬂ%ﬁé %Alﬁﬁ%ﬁﬁaﬁ% éﬁ%%%ﬂ%%ﬂ%@de%saﬂd?@ video and text
stringsdini aobondandeneith dat piessRa invshtionk MoBENE 2 GRACEFOT £OBIIgHIFG to oxtract

the eBEtﬁ%ﬁ t&ﬁ.sﬁ%%%fﬁ thPiRYfdegBnbRte £ pAMNdBIaahEMDdisplay using the text
~nultinedia rhformation 1 naccordance with the present
stingmventi on including a network, a storage device
containing a nultinedia file and that is connected to
t he netwo a client connected to the
%pw@ﬁﬁﬁﬁwmgﬁest the transfer of the

nukic. neds a diagremf sfoamsysten s poerdaand witheamembpditing of the present

. file. incl des t Ng the multinedia
mvexp;qnef%?ﬂf @u@ﬂ%&l nc?&ggslﬁ%at | east one st at enent

C OHIE3.i 250.nig aadmgh;ne of theastposete edteemuliimerip dde imgecozdance with an

_' a file in accordance with the
' emb%cgﬁlsglgﬁﬁ%ﬁm@?@eon [ n&}

udi ng at | east

.engoded .
Vi Bb 204cks acdiagremcst BesIGRER Ol TR EIa dHE 47 gogprdance with
anotﬂérléﬁﬂbﬂﬁen%f ﬁt@%@é&%ﬁt ih@eptiofil i NYs. The encoded text
3, éﬁ Slr ggﬁé: igl%cegfua? élgaﬁra?nt.ll Stl Ell Qﬁdr?’f hst Sk P850 Ae with one

embodiment of the invention.
FIG. 2.2. is a conceptual diagram of a ‘strl’ chunk in accordance with an embodiment

" of the invention.
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one audi o tr{;:k In a further enbodi nentsa plurality
of the text strings describe the same characteristic

VP 2005037880 track or audio track using differemCTUS2004/041667
| anguages. Anot her enbodi nent al so includes at | east

one encoded subtitle track. The plurality of° encoded

t eXFIGﬂZG RE8 coMehtdPdisffahesind ?ﬁé}ﬁérp'aﬂgcated to store a ‘DXDT’ chunk
stics he subtitle track. A systemfo |

a]:rgact er t
ey ffe h‘h?“tcPWT@H?E‘aWFb P8 chodiEet efiAe BVARHAN. { he
pr €N 3. h?ae @t doaceptiah @gag‘ﬂarﬁt @faﬁi@faoaa@zﬁsdhhnﬁoilhﬁt Gdtd{ gé Iﬁcﬂ‘hded in a
0 ea 0 |1.0eo0 r,ac nco ea one
‘DI GinR bep FRMmeDE Al i8St Res il oot ap dsggention
audfl. tﬁ‘hcissa windeptaaly dogmm rod ke SDMNTS ehtink @Xtaccordance with an

'emb%liﬁrhﬂﬁ%fﬂﬁsiﬁ\rrén Lo each of a nunber of characteristics
f the | east one

o) |'east one video track and the at
audi§ t Pakk i n aa qomgepinalt ydiagramangliagesu Ahsylat ecorfigited in a
‘Wcﬂ#lﬁ@hﬂéx%eﬁ ol inBBHrBardcehi] AL URAA G ﬁ%ﬁﬂv&%‘ 0,

strings 1 n accordance wt resent

a t ext
3@8& i 21% i ¥c 3 dioREFPRIaY r déagEapr of orTenyuclenkso Cémanmdt within a
=Wcmaemmmgek cRutik i tatéoR@mck RatR inbﬂlef‘ bﬁﬁocﬂﬁ@n&%ﬂﬁé i E@n

eI PR DhorreB o Recishesting e wlafoapiigs hveen gbe various
chu@c}wnmnedwa&mm vt "wihthk.an enbodi nent of the present
t but
;FT@ Egl é 9 5018&881% Hﬁgra% %g rtrlél um{:ﬂg I g{]tﬂwggmiga gﬁjlgmedla file in
ac Oﬁdﬂnpﬁ Wiidlian embodiment efoinentien.wi t h an enbodi ment of
t hFI@rESe&ta 'c&Yc% hpﬂr gxl:abp?f s r&ow* ﬁs@%}%ﬁ ltlmeaela file in

ructure of accor

accofp T uith GhBNOHEHE! of e Héfepv@s@ﬁt inFliderPRM, G 2.1,
" i SFIG.CO9C @ptaldnedbtagr af igr ORT %huﬁbth@kacb&dance with an

e. vvlth one 30 35 enbodi nent of the I nvention
_emb%ﬁ&engpafgﬁ H@Oncept ual diagramof a “strl' chunk in

acEKr.dafces v blochndiegrbmdiofrentsyst@h fohegana\aﬁﬂglmnulmedla file in
accoﬁﬁgéwﬁﬂgggmggﬁ,ggﬁqg Q41667 5 10 15 20 25 30 35 FIG

.3. 1S a conc I agra amof the nmenory al | ocat ed
t oFK3.Gr b igal Embﬁlaﬁmmf a gyStem tougemratoa DXDITE chank in accordance

with a6 eQibedineat ¥ thbirdengdoodi nent  of the invention. FIG
di agram of “neta data' chunks

2. cept ual
hértGléaén He bqug difgEan ph a gyStemptoypenespig @k DMINE chunk in accordance
with ambmibmﬂ-leat éfi theinventggmcor dance wi th an enbodi nent of
t n t| aon S a.conc tual .agram of
G R A saReepivel, dligriingh it imodehtip grereriangs with an
embadirgentiof @rtineentiokl G 2. 5. is a conceptual di agram of
ey, §AUNksS, E&ﬁ%ﬂ'ﬂﬁerﬂaér&naof objects from a media model that can be used to
automatically generate a small menu in accordance with an embodiment of the invention.
FIG. 3.4. is a flowchart of a process that can be used to re-chunk audio in accordance

~with an embodiment of the invention.

FIG. 3.5. is a block diagram of a video encoder in accordance with an embodiment of
the present. '

FIG. 3.6. is a flowchart of a method of performing smoothness psychovisual
enhancement on an I frame in accordance with embodiments of the invention.

FIG. 3.7. is a flowchart of a process for performing a macroblock SAD psychovisual

- enhancement in accordance with an embodiment of the invention.

-FIG. 3.8. is a flowchart of a process-for one pass rate control in accordance with an

embodiment of the invention,
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mveﬂtfi’ah efof: QI[HOHRJ

V\bvvl\/bnul\/anag@r chunk in accordance witlﬁT an

enbodi nent of “the invention. FIG 2.6. is a conceptual
wWOoiossisasa6of nmenu chunks contained within a ~ PCT/US2004/041667

“WowiMenuManager' chunk in accordance w th anot her

enbodi nent of the invention. FIG 2.6.1. is a

s @@J?%] a NAHHA dfl 4 PRic E RlcE&! fob PeffBAning | Nehi 36 NS ratf:I control in

bet ween e vari ous nks_ contai ned within a
aCCOTdWWIﬂWGm@dﬁneﬁl@féhec@ﬁ@gﬁ’PuaI di agram of the " novi'

| |G, ke ﬂlfw@la{’ﬂfbf b BRsbess fof loatiny thacayuidd mudtimietia iaformation

o SRR o S B oG e, EASEEE v

embdd&nexﬁ@ﬁﬂiedﬁf&hﬁomth an enbodi ment of the invention

1 Stk o ey ARV A o

inventiont he invention. FIG 3.0. is a block diagramof a

f r.at |
s»%e% 3 %glﬁhr%rg%:dfggn{aﬁfe%l @hyea%%cédrhﬁlcb %ﬂﬁﬁmﬁmﬁﬁsﬂt of the

_ i'th an e vention 1. is a
nvenloock di agram of a systemto generate a DXDT chunk

' rFé@CLP? ig %Qﬁﬁcep\ﬁdal BiaBfhne ih Bfﬁlﬁﬁhgf&&l so@fcef Bﬁlﬂfﬁl\rmi‘oh@ﬁ?d to generate
Lagr am.o e gnerate a
the ASpIKEPOBHELC B ISNES Yl YU B NP B P e

invention. FIG 3.3. is a conceptual diagramof a

peT AP Rprlo R BE TN 5277 Bgram of

olﬂc&“ahﬂgfinomsadmwmg, eonbetimdntst of ke peesenfethvention are capable of
encorgxﬁg,otrrr fa]ff% %%n@?l%ﬁ](ﬁﬁg nfhlGEBhih mMﬂﬁnﬁﬁﬁoﬁQ@% @cd¥rlidhce with

nventi1 on.
embaidiroenth af tthe foreseptr iyeskion kan ceBRih ewllf&éa VﬂféﬁOr @a uARltiple audio

&ack?qgﬁlﬂFIGrbuﬁﬁﬁ@&gﬁ{&C ﬁata%itrbaﬁ'beQﬁJ@@di peftrateh thé interface to access

L on .. Is a block, diagr
the caeBEF 16D FREH B8R OBTEHG AT RER L G BIf U aiimedia files in
accofdh@eewith sEVdml @mbBediit®en®s 6f theChrasent ddveatiore talsodinofude references to

vide trqc]fkg:?énd? ﬂragg% gtgtﬁei%ac{iﬁg &ov'tgglgtl%e n}?[ th%qﬁg Ble, ON an

|nvent|on FIG 3.7. is a flowhart of a process for

ﬁg@%@ ]{EQ"S‘T“E‘MSAD psychovi sual enhancenent
ancé w

an enbodi rrent of the mve@&l on.
FITEmJBgmoW o EIGHOVQ;ﬁ@tqm@f ageopiagee gaths a5y emghedipigatof the present

g H(&c&hﬁ fided i€ ¥he%h. B syatenii O includes a
tron, - ng 5/ 05790 / US20 4/ 041667 1 5 1tw K 14.
Compll@ri@ giichss P"P@ecﬁe f0 § yane F‘?mBIF VOTRSE § gFHver

DevitarthA chh B chlitbcRd3s théBx\étﬁvﬁﬂémcmde aakrvien16,aclap+o@oesputer 18 and

. a per\s,\éﬁap dl%ﬂalegsts)ﬁ)sgain%A?EO.t evz{n%\{ls? Qﬁl‘bo&]iments the connections between the

devices and the network can be either wired or wireless and implemented using any of a
variety of networking protocols.

In operation, the computer 12 can be used to encode multimedia files in accordance
with an embodiment of the present invention. The computer 12 can also be used to decode
multimedia files in accordance with embodiments of the present invention and distribute
multimedia files in accordance with embodiments of the present invention. The computer can
distribute files using any of a Variety of file transfer protocols including via a peer-to-peer

- network. In addition, the computer 12 can transfer multimedia files in accordance with

embodiments of the present invention to a server 18, where the files can be accessed by other

- devices. The other devices can include any variety of computing device or even a dedicated

decoder device. In the illustrated embodiment, a lap-top computer and a PDA are shown. In

14~ .




10

15

20

25

30

35

FIG 4.0. is{a flowhart for a process f r | ocati ng

the required nul tinedia informtion ma nultinedia
“@"’&%ﬁ“ﬁdi splaying the nul tinmedia i nf or mat i ORCIrNTS2004/041667

accordance with an enbodi nent of the invention. FIG

4.1. is a block diagramof a decoder I n accordance

othdfrI éﬂ%cﬂﬁn@rﬂ?oﬁgﬂﬁ@et &fp B&‘»?es HBMER u'tzérgz'L %\Aﬁi}rﬁmacﬁmes consumer

aﬁgqeﬁ{ a rrenu |sp ayed In a cor dance
clechBioR; drutees Gnd; $Ber fenjeasi Fash berrapnacted i <he nebwerdptdesinload the

-mulﬂjmgia&n'egsdjmuee@dath@nsources of information used to

enerate i S .Shown in FIG. 4.2 in accordance
i {iﬂ Erh?g’dﬁ‘ ntﬁ 3%“9%“?%%%?%‘#“19@?@%@% the server via the
netvmfsml ﬁﬁb@inmﬁﬁblﬁs,l iWEIWio@\I aBleke e ﬁhﬁltﬁﬁédﬁd"ﬁles ﬁom a number of

com@ﬁf@i‘!bl 452 fp% Ql%t%vc{%% ‘tp')elra seng veg:)%ﬁo hedia files can be
Wﬂt?%ll toi iir@@rfablﬁr St@gge riaww sach asfd disk dmeammmma WVIR In many
emb8HRRATRIM SR ddvEee ;c%ﬁ eflceds fﬁ%ﬁhﬂlﬁgﬂ% B rw%ktr? 9 portable storage

4 nultiple video trac mul t1 pl'e audi
eViigh ti pl e subtitle tracks, data that can be used to

generate a menu interface to access the contents of

Z 1?13#‘2 fﬁﬂ Fﬁ& }Iﬂﬁ@m&? cerning the contents of
ccor dance with several
errMuitnmeahhsﬁlea‘ i b@oﬁfatﬁ&e IO&EtH &MB%Eﬂn@ﬁtsadetﬁe 'p?&bh’tdﬁwentron can be
acks i,0
s SLEAEBE S o e X 5585 80 54 Pos { i o,
definpg SorRMiaoapt OerRYSIREN TR edmond, NWia tod mtanaﬂonaa BigtneSMachines
Corpbofhtidfi ©f E’Qﬁféﬁﬁ Nt ﬁlg@’qs ?rrﬂég R }’(%rostor} h.g‘rggratqq& and associated

|nvent‘%on or’ ‘encodi n
eg

informatign. A RIEFSHp typreallydias t3@n8~!mte| RrE‘letteéerawhuﬂmﬁuttdies 1Re file and
provirdbs e tesidan Resiess kiR ﬂlevﬁlﬁéreflﬁé lﬁgadéit %r 0 'igélgh{ N%). The entire

network 14 es th cam
remaffiét 8F e i Hif SomBtiges, Rhumie] GG “Bsts nboeh chipk ws an 8-byte chunk
head¢ragentifping dheptype of Eunknand giviey e maigttdmg:r)kal of4§§&§t5 %liomug the

 counk 08 R R4 ST R 5 ASELAR cnd v

lengtmm éwtag rofvihe driasfollowihgi thpllistrbeaded (Riendytainya dist eomprises chunks

- and/oY @fﬂe?'hh(ts%dzlféggiﬁ@gh ﬂ%fe%hgf)rﬁg %%:1 cslaﬂdf%? %%%% h%rﬁr I{Lﬂ-‘? lists are also

ut er
somegrg]g Fed 0 af; 11§t chEkshodi ment of the present

i e ANTIale iThe &wmmlebeZFE% a8 BIRG g%ﬁn{a? 9‘% file, but

I ments

_ L i Ted th
+ include! Sg%llé‘r’rni% ek, o7 st 8 e (e Wy gentaini myinadis dat in

partlcatac domizate e Thé AV Iefohaat mﬂ&dﬂg;ﬁ hadRlegiantby 'Mi\éﬁi%ﬂ @brporation.

tribut I
AV 5 OB e RS WP Bt i e
formage &Vitidepaetypicaliymectded by agooftd grovp bhsofarp bblbdctiddy known as
AV &ofads. ansfer nultimedia files in accordance with

\M% giIF nents of the present invention to a server 18,
p SERand iA\dstopgais gee Berdblogn dhasgheyt ondy defilen/dimeks afkhbists that

 are padt Gfothe deﬁn@pﬁreqaﬁnat Nigidt WHBwAMES Yc?‘élh@mcérhﬂfe 1&%%%{ "Winks that are

evi ce

i dd%ﬁ,@ﬁ’ﬁo d| catgr%FJ .decoder
outside Hput BEhew rendeang ﬂmﬁlaummdable bya
RIFF amcbforsh&ﬂrmiccddcr Tfp €20 AN Qar(d Gini R /RIBRD @6 844 68 indpleimented

so that %e}ﬁlrﬁlglyzrgnore lists and chunks that contain header information not found in the
AVI file format definition. The AVI decoder must still read through these non-AVI chunks

- and lists and so the operation of the AVI decoder may be slowed, but otherwrse they

generally have no effect on and are ignored by an AVI decoder. -
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30 35 ot her egbodlnents digital set- top(boxes
desk-top conputers, game nachi nes, consuner

WO M6i cs devi ces and ot her devi ces can bePESHSRHA41667
to the network, download the nultinedia files and
decode them |In one enbodi ment, the devices access the

mfﬁLtrni.u.ﬂE . 31 ffile S5 :Ic'b muﬁtﬁrééﬁém‘iéb@uﬁdﬂﬁ of nad \Wessent irﬂrentlon is

inents, deV| ces..a ?e§ mul t i nedj hunk
illustriatadein FIGmZ 8 ﬁb%@msﬁﬁe éQW‘/ é ige @%ﬁr at%l&f?é 7 set ¢
¢ cs%f’t é‘lﬁﬁi& 33 NS fi@hidkioR modhmm( ENFOUlist chadkp34,i 4 éde hemer chunk

o S 3, e s S RS BGER o oM

chuxﬂS'f-ﬂPtar alt ehelfv(eek’ camkpdieths maie ihmedwakf(fm@@ Wist eltusly) 42, an

{ R
°Pt1° RB&UM&E&EZ%&W e%egl? (IfI’B]' S%ccor gﬁgeﬂﬁ&\lﬁwEﬁuﬂm 46.
Someefhibeienhintiss afd pdlrﬂorpsmistdhtrs iarevdefied an SerAWE file format while others

.ured t !
are n?tn?oé"g é‘ﬁ eﬁlglpf @% 1&” Iﬁ"i‘E'ﬁ_ﬂ% e n&ﬁ?ﬁé‘:ﬁé@ theréS?uﬁselgn below
ldenﬂms ke 91)150111@9* Mﬂk&)@abﬁf e ﬂéﬁ%‘iﬁrﬁﬁ éliﬁjz\VI file format

ﬂE@tn'ﬂ% By ﬁﬁ&%oﬁﬁﬁ@ WEE an Q&b@dﬁhﬁht efthepresent invention is
mon orin

I'FF s a f]
showrnih BI04, e molieeciis Blsc T SR (AT TG - except that
the ﬁlé |u?c11§dé§'1ﬁﬁ{|t1 ¥ tvasatennteéd BRIRE’ Ritkehkd) €Biobe FRFWhichitks can contain a

i Sk e e A e gt s

46 or BaR cenitbinmRenw iefoninatier inghe fdrm ¢HlaFDNINLR chy #’ses

| e TugBR8a plbBafhens TAC infilliaty Bthuck ngntim%%oﬁwm&ted RIFF’
Chunlrﬁ mdeete iha ﬂwa'tt Bﬂl*"Er;fclnmlg sgancludesia ‘&%ﬁ@&f’rﬁﬁé %ﬁ{gﬁ%ﬁ churk) 32,

an mﬁagﬁﬁﬁ&} lidt %Qszﬁgﬂuﬁgfﬂaﬁa fisheabaathank (‘hdrl’ %1ﬁt c;hrl]mk) 367,
a metsydate chsmikt (XD GPRODI S pernaniict DTS Frunk] 280y h fyfc chunk
( _]unk’rbh%nic) 5, ﬂ:@rm@m& 66t chiHR K Snowantistehwek) et ahd st spi(lmtal a:tdex chunk
(e} Tl P QR 1S NS 20 9oL BSEolaShitdu oAl DMNL?
chunl@)”um kAd&mémIAMFH’ |chmks§4acmfmung rdditional glerpanrber inpladed after the
t f h |

RIFS B S0, rpe 1o doippS PR Shpike o, Qiain ?F*e%ﬁéﬁ?enétmedla i
comypdiant aiVil lﬁiﬂ tfommatli n d:apaembpd@ﬁﬁ% ithei| sgpondo ieRE sChupk 40" and the
addxt@451 MRS hIRY §lePRASPH dhalaitbnericb ydekned Qﬁﬂfet AVI format and

e oo h et doh S o L At o

secorl PRFBRtharf¥rs bhd 8% @eend Weé cidrhoterd @t alskedl chyraetay codesappear as the
group of software collectively known as AVl decoders.
first tAechRfagkeTind AVI formats are flexible in that they

onIy define chunks and lists that are part of the
t, but allowfiles to al so | nclude
é{lgﬁhengjlsﬁ c?ﬁun s that are outside the R FF and/or
AVl"hef [CSET ootk 3d6t iarmhunls sistingd iolhe Mudiey diseny Interleape file format

| {AVWFW greméd%lyll\mcg soR S Pbralivl, THRCOSET? clhtﬁlkﬂleéiﬁlbs i, character

sim |

FF) d d
st aalangensy SATDIROR Hobe FRLGEGH dlen TRREAAL oVl churk in

acco%ﬁ?&eﬁnth BB dRIch@bf 'ﬂﬁipr@ﬁﬁﬂﬁvbﬁtlddle Opt%ﬂalf i I e f or mat

efinitio he AVI ecode must
ST@ulﬁBW Ie an &ﬁqgg angh Wi Qe ergﬁodilglsntr cﬁt‘é}ﬂ% gge{sal'tﬁgﬂventlon does
not u@é tHeYe SEYP cﬁmﬂ@ﬁﬂrusﬁaw’mes syhivieds, deffined by FerUnisede Chasprtium, for

the aTEHE e b gl sEvbBEd oflh BEE, 306t LRGIRE Pefenoh, which i

deﬁned by Internet Engmeenng Task Force for the language information.
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20 25 30 35 /b'rrultlrredla file in accorda(nce with an
enbodi nent of ~the present invention is ‘%llustrated in
YO 05951996 The | lustrated nmultinmedia file 30 ipauVusdam/041667

a character set chunk (' CSET" chunk) 32, an
information |ist chunk ("INFO list chunk) 34, a file

heagjgrﬂgehmn’fzos fistiglphx i st chunk) 36, a neta data

‘(mﬁél;) hunk) 38, a nmenu chunk fg DWMNU chunk)
uﬂ?ﬁ ﬁfﬁamlf 7 eAR Stogs famation thap belppideatifyi the contents of the
muhimeﬂia ﬁld‘rmhe ‘INFO 1R ibnliéﬁn‘éa m&ﬁe APL RN ﬁirmaf1 Qﬁ‘d‘ 119, NHAsion in a

' mu%‘mfﬁka) ﬁlféh %@Q{ﬁ@cggﬁr/}ﬁh@ga g%&ﬁedg%gqg{t( ,11@,\ﬁ:§t1911 is optional. Many

emiwidireerts thatindhiie a sBXDTtchanlddb niﬁﬂ ihetufoaaNFoh likecHahker s
are not contained in the AVI file format. In many, but
not all, cases, the discussion below identifies |
chubksther‘hbrlist ommkof chunks that are defined as part
of fHeenfy! ki élﬁmf( %@q@tdcgﬂpfnhﬂi& fw#hienﬁ%gt I l § Igﬁﬁ B}formatlon

accordance W t an enb resen
congegning dlag,format ¢f the dptagn the mplingggia ﬁlﬁe&ichlsmﬂ @‘zemdﬂr $ist chunk or a

chuslt B@ﬂtﬁhldgcklﬁlﬂﬁ{ de%E%n' Jﬁfoﬁlngnor?lsogen%g\f I@%:q\ﬁl%ﬁt 'I'll1<é 'L%ﬁlh list chunk

des ,nmul ti enated
inctldgs el HitERcH 1o Birka SAAD GOIORAEK nd FRsWEUb ToRk. { o
t hat cateopmali diagrhi@ of 2. ‘Bdr]t @ ek B semcdcctﬁeaﬁoaanﬂﬁa@wnbodmem of

‘the %QMNE %}Qg&ﬁgldé%mgg H’L‘ﬁ%ﬂ r%%gai( I’E)'Zmﬁ.\rr](%J ﬁylé 1{) Ft}r'agg pg,t @Hexternal audio

- tracle Abydwiorsuhtitle travks 68| ani me dixteriah slibtitstrazk| 70iipklustrated i in FIG 2.1. The

‘P ARE B FAHRE an Ll cinflkHS <2t Lk ﬁﬁkcfol?{z%tgé%o%aé Tnfappation for

n% I ncl udes aracter 'se
the %ﬂ?r iley ﬁ“‘ihﬁsdhﬁﬁtlmbﬁr of sineaih withuy thenland it itk kg height of the
vide34ontathedl ith ﬁlehaawa{ deERK The AR chith®
thr{ﬁ %{ﬁ a,.chu eDX) T c h?,l nk) 308 gmpngﬁ g-b%lﬁﬁgﬁted iff accordance
wi a junk chunk ( junk' chunk) 41'
t hin Mhi\vtn(m tlol the acfihi m:hm(k o/ thdr]t listtinglhde’le) saédm (R’?(Eh]ﬁ(ﬁ' Ilst for each

TN TG IR T e
- using fatrhlohunis. A ‘Al chudnm achildElFée weifhumk smbeldiment &l thé pi@sent invention

is ilaéetdd ﬁhnﬁiG i3 | gspe %ﬁ%‘g&lﬁg&&ﬂ% aEff trcaglﬁR i e multimedia

 file. rgr%nu ch un 52. The a d|t|on

& dbe pudigd ividep randcawppitle dracksawithin ug multimedia file
inclule rarram’ chﬂnl@ﬂﬁt ﬁﬂaeﬁaeﬁwstrh*t aﬁuﬁe;@zo Rdgipe %Hu&h §ﬁg chunk 96

| FE' nks have s eC|a |ze
and § (e, ap 5, ol P Bisr s 5 e MmpJermeienas sessulance with the AVI
file mrmnu@sfqmnmmmtemum thb &ttt hbufil 193] whitd @Baﬁa@ﬂﬁr@pabf media

s 15y o P858BS8 S50 Wt v

a ac ers an
prote@ucé acdigital cightss mapagemnent sh ﬂiceussfanrtsﬁvarMS thp]reﬁréhﬁtlﬁns of digital

ngh\té2 mhnageRfent @%%Icorﬁﬂég Ky Tﬂ‘d ggib?ﬁﬁg nis-of 1l fgx%%e'n? 61}\{%Fon 1s provided

defined 1 n the Audi
below.avi file format), created by M crosoft Corporatlon

TFMUIU%E%. RRUBK 16@Fd88 +HIE SRRIRRLERE ofls‘@: ﬁ’r? mventlon can

i nf or mat_i Itlmedlaf
contaf IFHRHGGe 10 GHERY Ao Talding auiaoda dmoemeie ﬁ!éq!ilt 2 @ additional
audiot treclqaoeaarﬁtddlmhhutﬁnlel ﬁ'adkpt']l'lﬂn@ferepﬁsemtb tth&8R 0@k daf either be

contahf@:d%‘f?}?er % c%hl}ﬁql{] m[}g% 12 Lmlhégg%lo%}]ﬂﬂ}egr g%%? ﬁ-gee@ference can be

nventlon oes
contaiged i thewirle hehuglk 98 foif e slrlbyhmmwmmdﬂmfme eithetr lob4lfile or a

file stobQ I‘éﬂfé'téi%t Phe | ngﬁégﬁﬂé Vﬁllk ﬁ%oﬁﬁdgﬁﬂ&mgﬁ%@: %r{g’lglsmgfha file in

peci
accor%{@g Waban snbpdiment of the present mﬁent@nggmemmgmc additibne] track.

WD 2005/ 057906 PCT/ US2004/ 041667 5
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10 15 2.2. Thg "INFO list chunk The 'INFO. Ilst chunk
34 can store tnformation that hel ps |dent|fy th
WQWeEe579¢ of the nultinedia file. The ' I NFO HqTé‘fSZP%““““?
defined in the AVI file format and its inclusion in a
multinedia file in accordance with enmbodi nrents of the

pr]ﬁsaﬁgﬁmhwcﬁi%ddﬁﬁeﬂ@ tHé)Ifdfé}’éﬂ&ed B RYn c@xﬁt’@mchnlymﬂﬂse ct}hmks that can

chunk Jude.a
be presaphikn thenesTergueng il ine N é?@% 3and chunks
assocﬁz&é’cf Kyrifi2. auHibO \a&&i @nd/bﬁ@lﬂstltfnfl traals doit ar nmllnmexﬂa an&eﬁtatmn For

The " hdrl’ drl.
examgsy; ianfaigt Pﬁﬂtﬂfﬂ Iﬁ%ﬂc eyl 1?%}]’1&%? Qm ovplgpgd&&méea fn. more. detail
belowmamyérexwa;s acmgtc:ﬁmnmgxatpresemannnﬂomedt wighigghe ‘movit Het chunk of

the ﬁﬁ‘im 3{1%1 :aﬁ a Ig?nc%{l ‘i’tghgcila resBitbtion *gvitﬁfn R 4kvi®listohunk of

scr |on information IS
a secgﬁmmuahhwmmm. Ahetnat‘i’\r@éy oty 1mom. Bt chpokscanibgdneludad ig the same
ka0 26k whleh (RO EDIRAIF chunk is
mumgn { (vth? %eﬁﬂggg%?gpt uglﬁlgfiggtrﬁg%uég%ﬂa hdrl' 1ist
locatmhunk 38 in accordance with one enbodi ment of track
66, two subtitle tracks 68 and an external subtitle
track70|5|llug%rated|n FIGZl The “hdrl' 1ist
602 ke FEED L neh chunk. The “avih' chunk 60
comiei DY @b@ﬂc i Eentans sooallalr ‘méthdaht Mata flatheis sterm used to

descrg?ﬁjazﬁg ﬂ&ﬁgntr)(g\;ld e eﬁ%r% Bk %@c&rﬁ&é bk E A8 d?&cﬂﬁlefé\f St Broadcast.

contai he
The frhéte.daldi estorast ivhithie il KDEB” mdunkyeif éﬁ@lﬁﬂ‘@dlai files in accordance with

_ emchﬁrggﬁtg %??l?e ]%r%@erng :ﬁd&ﬁc V%ﬂélr]?é el 96 TBke sldh cdfbnt bRificOinformation

|.Ist 1ncl.ude
as tlttbeguﬂlpptcgpymg}gtho tdsr audeast-dp agduios, t eg}naég d}ﬁagl gh%l{ﬁ;ﬁ% godec used
to enE&?ecﬂﬁe lrrl 10 Sia HID O ls%ﬁ'bwdb@ Suchi dsaReCUE optidnatined kidsthe quantizer

enent ed 253 file format. O particul ar
d1stn|bﬁt1@¢§1§qrqa§hm§é strh” chunk 92, which specifies the
t YREorRfenifirertsihe gletasﬂa’th is I@iﬂﬂﬂéﬂﬂed mthmt the “DERIA khyrk as a series

t nbod

of ST i verf ifoh AL i, & bt PElicae 4 e and an
authdrity d8ise siitect éne hefereackto whattie bnmgtdeﬁ@rdqeé Th¢ pubjectgan reference a
file, %I%I{HFJPCI'S 123?5 nﬁﬁu Jhefh?%bﬁct idn %ré{t‘é él?‘ﬂﬁﬁg h@mﬁ dkd¢Boteristics

nclude a.s
capabluca des¢riptione e rodieatn deafiieica Sparegorishs ¢ ﬂ’r"nﬁ‘r‘E—' Sl thal is being
descnﬁétf q"he“d?)ﬁéﬂf 98 deéb?iﬂm@n of tlidideahifiek cRfactéisticadf thbeslgect and the
KS

?gle d |n accordance with the AVl
auth@ntaéd@nhéﬁaﬂwwem‘cgf’ ¢ RIS whi ch can be nodifi ed

t OThé Elfifg W& it sltdmng |adenample off dve vagousopiectsgift ‘adeta data’,

oan Ve AL st Argpiear CpffePmd Ay |

accordance with enbodi nents -of the present inventian

Submpt prow &%m%?el ow, dﬁL&l media files in accg I‘A}[ﬁﬁgﬂty

tHHents et eSemt— T NVENtTon ta contal n

_.ﬁlmﬁerencdglmfipmkﬂei TgﬂleM&UéE hol di ng mul ti medi_suth42
informt%@l}_@s an additional audio tragk or an
addi ti on e{track. The references tolthese
tracks cadtBet her hé contained in the ~hdrl' tchunk-or

the | ' rﬁf&gﬂ{( 4doastkMl €i ther case, the retauieidce
ﬁléé%l Ht%ﬂtf/é:l{ e as

can be “the strh' chunk 92 of 3 strl"
chunk 90, =rences either a local filie or a

file st r&@oommxcgé). The referenced file can be a
s_t_andar file of a nultinedia file in -agcordance

At—gf—-he—present—naventton—gontarmmny

.filé2sa addi [thtonétmins.di . :cAB8ZH05/ 057906_PCT/ US2008ut2667
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1 5 35 In additional enmbodinents, the referen
can contain any of the chunks that can %e pr
Whaoop/eF78enci ng file including "DWNU chunks, pciDXBRbo+4/041667

chunks a

nd chunks a

ssociated with audio, vid

ced file
esent in

eo and/ or

subtitle tracks for a nultinedia presentation. For

exanpl e,
"DWNU ¢
referenc
within t

Dol dilySs 1!

(7))

H
&

timedia file could I nclud
sed in nore det ai

st chunk of the first mj

e a

bel ow) that
B/2006 I&tasul ti medi a presentation | g

eyl -’ !

cat ed
[ti medi a

fl—lf T dliTu
_fled¥lovi
Al t er nat
in the s
sane fil
| ocat ed.

%i;l
'_é'

&Pérsod he

PRty

t he cont
‘nmeta da
mul ti med
the pres

1 gf_:cast&8cond nul ti nedi a fi

DXDT'

. oo + - ™
Frormmeura—prescTimtat T UIT vt

“movi' |ist chunks can be
dia file, which need not
e in which the "DWU ch
chunk The " DXDT' chd

hir—the
|_gauth42

i ncl uded
be the

nk is

nk 38

B inlsE
TE—tld

Pt riebodrkaicd |

effnamevent i d

ta' I, within the ~DXDT
/2098717 accordance with

n can be used to store suych

ta data . Neta data i
SR Eovi des i nf or mat
| e, docunent or
chunk off

br oadcasti.

S aterm-
i~ 4out
The

enbodi ment s of

-ca§i3hf €Nt
—  copyrigh
details
file can

_castBKDT" ©
statene
and an
i's being
item p¢g

the quantT Zér  di St
m_—enbogLngéﬁyﬁ?hp net.a

!ts i fns.idi‘z NG

araetwarksce
Re LAY icded

fion. as title, authg
cast.
dec used
such as the CLI options

i bution after each pass.

r »
z}lllth42

In addition, technit
to encode the fultinedi a

used and
In one

Ml hasina db ¢

nt_incl udes g subj ect,
TE552 The subj ect |
The subject can referencg a

89041 blegs

Negs of statenents, wher

is a referencé

—

data is represented within the

e Rfab

a predicate, ap object
3

t o what
file,

| _casie®r i pt

ok
'l TT TITY

of the s
a descri
subj ect
the infd

WRinefdorkd @)

ption of thé identified characteri st
hority identifies the solrce of
rigdmen. The followng is a table shpw ng an

200K Licag,

is being described. The

TR L s AN
T IT . nmnravr 1l virtal aL..l U‘I rSTTUS C IJG.UI C UI
EMMEI (E@iﬂdﬁg’éadﬁWﬁkll fies a charactasthid@ti c

object is
c of the

All Rights Reserved.
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vxnet wor ks. co+n1 2004/ 11/ cas t #Per son

w0 foipd/es29iht t n: / / xm ns. di

_:cast873-:auth42

vxnet wor ks. co nm 2004/ 11/ cas t#Per son
:cast871http://xm ns. di Keanu_Reeves-: aut h42

PCT/US2004/041667

VXNTeT WO
:cast 87

1

KS. co nm 20
OEALS) | v

47 11/ cas t #name
< i

Act

-filedd12004/

14éeaas t #rol

oK =
ol 7w uo Ul

a4 2—vxretwor

e fieddt 871http:// xmns. di

ks—TCOo
Negthd® hao

vXxnet wo

[

nT 200
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2

11/ cas t#character
Al Al

-auth42

fileyXnet wo
— _.cast2

_.cast?
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vxnet wol K5-
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0
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ns. di
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Di rector-:aut h42

_:auth42

aut.hid42

:ﬁle_y A
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B0, 1 200
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4/:ﬁile/1§@s t #nane

:auth4?2

et 29
L=l Y~y - J

filel22

e C I 7T T AT Tl

Episode

s—oroDrrectoraut h4d2Z

3

:auth4?2

_:auth42
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m/foaf/0.1/0Org
anization

_:foaf92

_:auth42
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_:file281

http://xmins.di
vxuetworks.co

m/2004/11/con
tentficertificati
onlevel

HT

_:auth42

_:track#dc00

http://xmins.di

vinetworks.co
m/2004/11/tra
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vxnet wor ks. co- nl2004/ 11/ cas t#rol e (
file281lhttp://purl.org/ Copyright 1998“Warner

WEB2BOHE/YS  aut h4a2 do/el ements/T. Al Rights ReGBUYBO4/041667
510 15 20 25 30 35 WD 2005/ 057906 PCT/ US2004/ 041667
1/rights :file281Series:file321:auth42

il ' ; e £ 21httn://uurl.org/ The
Tablﬁ/&%t r@%gégpﬁzggg%gﬁ‘tﬁhﬁégdgétgglgtrgrent s/1. 1/title
cfile321Series:filel 22: auth42 :fil el22Epi sode3: aut h42
ht i d BRbOEmERY, the AlBARR JFa8E bk QGdicate, obj ty i
o oa?%Zfl?gut_lﬁlM’ abr‘ﬁ Z t%n ‘Foal 82 t’gli_/ xlr(r:lar?’sfjclgc,[vglrdnaeuﬁhomy s
mplgmentad ﬁggigalg;pﬁzgzremqsggpu@squn@e rfata, which can be considered to form

Directtd-1 @8R ad CripHs/ MG%)SQAQ DItG 26kst6ls OF nodbd Mkt are either resources or
.. lLvxnetworks.c .oni’ 2004/11/tr ack#tracl . .
literals. (Respurgescrss 1 AgtieR. ehigh camel EOn B, frep RIS eeRvention

such as a Universal Resource Identifier (“URI”) as defined in RFC 2396 by the Internet
Engineering Taskforce (hitp://www.ietf.org/rfc/rfc2396.txt) or refer to data specific to the
system itself. Literals are representations of an actual value, rather than a reference.

An advantage of DLGs is that they allow the inclusion of a flexible number of items

- of data that are of the same type, such as cast members of a movie. In the example shown in

Table 1, three cast members are included. However, any number of cast members can be
included. DLGs also allow relational connections to other data types. In Table 1, there is a
‘meta data’ item that has a subject “ :file281,” a predicate “Series,” and an object
* file321.” The subject “_:file281” indicates that the ‘meta data’ refers to the content of the
file referenced as “ :file321” (in this case, the movie “The Matrix”). The predicate is
“Series,” indicating that the object will have information about another movie in the series to

~ which “The Matrix” belongs. However, “_:file321” is not the title or any other specific

mformation about the series that includes “The Matrix,” but rather a reference to another
entry that provides more information about “ :file321”. The next ‘meta data’ entry, with the
subject “_:file321”, however, includes data about “_:file321,” namely that the Title as
specified by the Dublin Core Vocabulary as indicated by
“hitp://purl.org/dc/elements/1. 1/title” of this sequel is “The Matrix Reloaded.”

Additional ‘meta data’ statements in Table 1 specify that Keanu Reeves was a
member of the cast playing the role of Neo and that both Larry and Andy Wachowski were
directors, Technical information is also expressed in the ‘meta data.” The ‘meta data’
statements identify that “ :file281” includes track “ :track#dc00.” The ‘meta data’ provides
information including the resolution of the video track, the certification level of the video
rack and the codec settings. Although not shown in Table 1, the ‘meta data’ can also include
a unique identifier assigned to a frack at the time of encoding. When unique identifiers are
used, encoding the same content multiple times will result in a different identifier for each
encoded version of the content. However, a copy of the encoded video track would retain the
identifier of the track from which it was copied.

The entries shown in Table 1 can be substituted with other vocabularies such as the
UPnP vocabulary, which is defined by the UPnP forum (se¢ hitp://www.upnpforum.org).
Another alternative would be the Digital Ttem Declaration Language (DIDL) or DIDL-Lite
vocabularies developed by the International Standards Organization as part of work towards

21-




m 2004/ 11/ ha cl c#resolution _:file281http://xm ns.d
HT: aut h42 vxnetwor ks. co nf 2004/ 11/ con tent#certificati
onLevel _:track#dcOOhttp://xmns.di 32,1, 3,5 :auth42
vxnet wor ks. co nf 2004/ 11/tra ck#frameTvpe Di st

stracl d#dcOOnhttp://xm ns. di bvl 276 -psy 0 -key 300 -b
1 -sc_:auth42 vxnetworks.co50 -pg 5 -vbv

m 2004/ 11/ tra6951200, 3145728, 2359296 -
ck#codecSettiprofile 3 -nf ns 1 5 10 15 20 25 30 35
WD 2005/ 057906 Table 1 - Conceptual representation of
"meta data' PCT/ US2004/ 041667 I n one enbodi nent, the
expression of the subject, predicate, object and
authority is inplenented using binary representations
of the data, which can be considered to form

Di rect ed- Label ed Graphs (DLGs). A DLG consi sts of

‘nodes that are either resources or literals.

Resources are identifiers, which can either be
conformant to a hami ng convention such as a Universa
Resource ldentifier ("URI") as defined in RFC 2396 by
the Internet Engineering Taskforce

(http://ww. ietf.org/rfc/rfc2396.txt) or refer to data
specific to the systemitself. Literals are
representations of an actual value, rather than a
reference. An advantage of DLGs is that they allow the
inclusion of a flexible nunber of itenms of data that
are. of the same type, such as cast nenbers of a novie.

~In the exanple shown in Table 1, three cast nenbers

are included. However, any number of cast nenbers can
be included. DLGs also allow relational connections

~to other data types. In Table 1, there is a




"meta data' itemthat has a subject " _:file281," a
predicate "Series," and an object " _:file321." The
subject " :file281" indicates that the “neta data
refers to the content of the file referenced as

" :file321" (in this case, the novie "The Matrix").

- The predicate is "Series," indicating that the object

wi || have information about another novie in the
series to which "The Matrix" bel ongs. However,

" :file321" is not the title or any other specific

i nformati on about the series that includes "The
Matrix," but rather a reference to another entry that
provides nore information about :file321". The next
“meta data' entry, with the subject " I file321"
however, includes data about " :file321," nanely that
the Title as specified by the DubLin Cor e Vocabul ary
as indicated by _

"http://purl. org/dc/elenents/l 1/title" of this seque
is "The Matrix Rel oaded." Additional "“~neta data'
statenments in Table 1-specify t hat. Keanu Reeves was a
menber of the cast playing the role of Neo and that
both Larry and Andy Wachowski were directors.. -
Technical information is also expressed in the neta.
data.' The "neta data' statenents identify that

" :file281" includes track " :track#dc00." The "neta
data' provides information including the resolution
of the video track, the certification |evel of the
video track and the codec settings. Although not
shown in Table 1, the "nmeta data' can also include a
uni que identifier assigned to a track at the tinme of
encodi ng. Wen unique identifiers are wused, encoding
the sane content nultiple tines will result in a
different.identifier for each encoded version of the
content. However, a copy of the encoded video track
woul d retain the identifier of the track from which
it was copied. The entries shown in Table | can be

.- substituted with other vocabul aries such as the UPnP

vocabul ary, which is defined by the UPnP forum (see
http://ww. upnpfonun.org). Another alternative would
be the Digital Item Declaration Language (DI DL) or

DI DL-Lite vocabul aries devel oped by the Internationa
St andards Organi zation as part of work towards 1 |

i WD 2005/ 057906 PCTI US2004/ 041667 1the MPEG 21
standard. The followi ng are exanples of predlcates

wi thin the UPnP vocabul ary:

um schemas- upnp- or g: net.adat a- 1- 0/upnp/art|st

um schemas- upnp- or g: met adat a- 1- 0/ upnp/ act or

_um schemas- upnp- or g: net adat a- 1- 0/ upnp/ aut hor

5um schemas- upnp- or g: net-adat a- 1- 0/ upnp/ pr oducer
um schemas- upnp- or g: net adat a- | --0/ upnp/ di rect or
um schemas- upnp- or g: met adat a- | - O/ upnp/ genre
um schemas- upnp- or g: net adat a- 1- 0/ upnp/ al bum
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10ur n: schen@s upnp- or g: net adat a- | - 0/ uprﬁp/ pl ayl i st
urn:

WO 2We378es upnp- or g: net adat a- | - O/ upnp/ ori gi nal IR 1667
um schemas- upnp- or g: net adat a-I - 0/ upnp/ user Annot-at i on
The authority for all of the "neta data' is

e MPECYLBidarg, MEAE (16 ine bR SREASIBS SSTOpreitates_iittish 4@ UPnP

e authority enabl es the
vocabxﬁ!ﬂ@l uation of both the quality of 15the file and the
meta data' statements associ ated with the file. Nodes
into a graph are connect ed Vi msd resource nodes. A
stratsehems-uphp aigmetadatanl -O0gaR/ ALY of a subj ect node, a

P S raibtaiatao i, hpﬂaeude Optionally, an
ﬁx?horl - @ﬂgoég ca be e e):t Lo the DLG as part
olﬂrntshhemﬁﬁelﬂﬁlptf&géle @&'PP Teach node, there are

C%‘s%h@n@@frﬁfdrgmaddamlﬂhmnp:{pﬂbdmccmrt her explain the
i&%ﬁ%@%@%@ S b RRERR ' & LY bor ammi ng.
a@ﬁas- Bptdrginmiadata Wp@pfgenwdefu ne RDF

IDENT esour ce UR

r BRCS é?IB 5%9%#55% %’%ﬁT?bﬁllngR TYPE_RESOURCEOx01

SGm‘schenafr uwga@@@ﬂm“i'ﬂ’%n@@laylhs 7** rdf: Nodel d,
def ggDﬁ Eilp 1 IEDRRber *

Pr edg gg%l %r;%gg s

TYPE
PMW@W’@ﬁiﬂ@*?Jatgg‘oé‘fpnp ‘N‘F‘gli EPR“ . . 0x04
#define RDF | DENTI FI ER TYPE ORDINAL /** Authority URI

) [I'hg\g)utﬁggt%/ t%rS Z]? gp thg metg%.ga@ﬂ 0453[1%3472 * “Meta data’ statements show that
¢ .quth42’ is “Warner Brothers.” The authority enables the evaluation of both the quality of
fﬁe file and the ‘meta data’ statements associated with the file,

Nodes into a graph are connected via named resource nodes. A statement of ‘meta
data’ consist of a subject node, a predicate node and an object node. Optionally, an authority
node can be comnected to the DLG as part of the ‘meta data’ statement.

For each node, there are certain characteristics that help further explain the
functionality of the node. The possible types can be represented as follows using the ANSI C

programming language:

J¥* Invalid Type ¥/

#define RDF_IDENTIFIER TYPE UNKNOWN _ 0x00

/** Resource URI rdfi:about */

#define RDF__]DENTIFIER_TYPE__RES OURCE 0x01

/% yaf:Nodeld, :file or generated N-Triples */

#define RDF_ ]DENT[F]ER TYPE_ANONYMOUS 0x02

/%% Predicate URT #/

#define RDF_E)ENTIFIERHTYPE_PREDICATE 0x03
- % pdfili, rdf_<o> %/

#define RDF ]DENTIFIER TYPE ORD]NAL .. 0x04

/#* Authority URI*/

222




1 #defi ne RDIE |.DENTI FI ER_TYPE_AUTHORI TY Ox05 /** UTF-8
formatted literal *f #defne (
WRDR00S/032806] F| ER_ TYPE LI TERAL 0x06 5 /** Li ter alpclrnise@ 1667
x| #define RDF_I DENTI Fl ER TYPE_TNT 0x07 /** Literal
XML data */ #define RDF_|I DENTI FI ER TYPE XM. LI TERAL
1 Ox08#dEfinéRDFX ANENTFIMIERA TYHER AYTHORITE (T epresenpggs i n
the ANSI C programh ng Ianguage) that represents the
éﬁ chu coqt*zl ned within the ~DXDT' - chunk

lé truct RDFDataStruct 15 20 25
ERt 3¥PE_RIHERA&L at enent s: 0x06

RDFStaterrent staterrents[Rf)F_MAX_STATEI\/ENTS]; }
3 RDFDa*Eltg'ﬁth%g%ta chunk incI udes a chunk referred

to ag, g; ? alue "~ nunCF State S
and a |1 st of‘ ta emen unks. The " RDFHea '
chunk contains infornmation about t he manner in which
t he /*Hbiteral ¥ddladataé/ f ormatted in the chunk. In one
enbadefimnRDFt REENTIMERNTYRE_XROFHFABRAT chunk campgbe
represented as follows (represented in ANSI O):

10 typedef struct RDFHeaderStruct { 30 35 uint 16_t

vergicsamaleoet a datrstroeture (repreicoted indhe ANSING Ipfogramming language)
that ﬁéﬁfe%ézﬁ@ﬁie"metalﬂaﬁ{ cﬂl@;ﬂ& %&Hﬂ:ﬁﬁc i mgerﬁ%?ﬁ’gc%qﬁk is as follows:

-

scherms RDF
RDFHeader chunk |ncI udes a nunber “version' that

| ndpeddfesudtRDIB4sS ki of the resource description
format to enable forward conpatibility. The header

15 intludes a second nunber " nunOf Schemas' t hat
r epr eseRDEHeader nunber BéadefRDFSchema' chunks in the

list 1 3,46 2005/ 05790&&&@{&@%@&?/ 041667

25

| ~ RDFStatement statements|RDF_ MAX_STATEMENTS];
} RDFData
20 : '
The ‘RDFData’ chunk includes a chunk referred to as an ‘RDFHeader’ chunk, a value
‘numOfStatements’ and a list of “RDFStatement’ chunks.
The ‘RDFHeader’ chunk contains information about the manner in which the ‘meta
data’ is formatted in the chunk. In one embodiment, the data in the ‘RDFHeader’ chunk can
be represented as follows (represented in ANSI C):
typedef struct RDFHeaderStruct
( ,
uintl6 t versionMajor;
30 uintl6_t versionMinor;
uintl6_t versionFix;
uintl6 t numOfSchemas;
RDFSchema schemas[RDF_MAX_ SCHEMASY;
} RDFHeader;
35

The ‘RDFHeader’ chunk includes a number “version’ that indicates the version of the
resource description format to enable forward compatibility. The header includes a second
number ‘numOfSchemas’ that represents the number of ‘RDFSchema’ chunks in the list

23
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“schenas' QCh al so fornms part of the {RDFHeader"
chunk. In several enbodi ments, the ~RDFSchema' chunks
wozms/EeE t o enabl e conpl ex resources to be r &§TAEE1MHAA1667

nore efficiently. In one enbodinent, the data
contained in a ~RDFSchema' chunk can be represented

as follqws, (represent e
‘schemat’s W f)f 1511 ?ari 6§ %gé W&a&? C 'il%eﬁailr §etv§1taz) r‘égl}bloc)i(lments the
‘RDFgéhaﬁa’t thunkis; age REFSHH eanableTmnplﬂgpsmgﬁﬁ 1q: thgn kepresented more
efﬁcwati)ht e%g% %fgﬁé&m%ﬁtr he cﬁfa 'i:&’&%mé&‘clﬂ ﬁs‘RDFSchema chunk can be

second strlng of " t ext
represantéd asfolléns gepnep@md Iarf’éﬂﬂc(/:)el ements/1.1/' identified
as uri'. The “prefix' defines a termthat can be
used in the neta data in place of the “uri'. The.
* uypedef struct BIPRaohempSI® e our ce 1 dentifier, which can
cogformto a specified standardi zed vocabul ary or be
pecific vgcabul ayé%. to a particular system
Ret ur ni Wepard the Bi*Stussi on of the 'RDFData’ -chunk. In
addltl ORicHz® 1& RDIﬁirjeader' chunk, the 'RDFData' chunk
fgpg udTes a vaI ue nunOf Statenents' and a |i st
% of “RDFStatement' chunks. The val ue
" nunOf St aterrents i ndi cates the actual nunber of

RBFStI%t) (na’ AN Sndiidds N fikde ?s‘;rmg,ﬁbﬁ‘t@ﬁﬁmbﬁ as ttigtt identified as
con

aln 1n rnatlon I'n one

prefma ol echond. SR ORPES P 4B LD LR R LG/ CIBeR 1T identified as
B SaaRt QAR { RN ol e@ peddntied meta dASIn Whee of the ‘uri’. The
“uri tslékﬂe ég,;ve%aﬁqlégspg@p?gf efn&e fltghtj gea51 %@% iy % %g%c]ﬂ(ie%d standardized
vocaR@éfrhféfal sfpﬁc:lﬁutvbeﬁbuﬂayy to § pROFarysieBnt ; Each
tat e
c o EEFHR:

SRl SRR ROy i 5 ARDFcader

chunkpthedRm‘ta c‘hub]c elso 'includes agialuso p].qnp tapemendss dmgj ehst ‘Statement’
of Iglgﬁ% g{ h%m}ﬁ%' ?fﬁ’é vﬂﬁ@ﬂﬁiﬁ@fﬁa@ﬁmhﬁe indiedies that &'tual number of
a e

subject' is a.

‘RDE$iat¢mentM¢h‘E!¥ksr aghebain §t§tep3ﬁgts Sglgf gqqp(t ngpaﬁﬂl% iq pue embodiment,

the dafEloftaflflian e FOFhedmano ¢kunkl dan 68 eep&nﬂmthdms rfollawse(represented in
dat
ata contained within the "RDFSubject" chunk can be

) Qresented as follows (represented in ANSI C): | 5 WO
. 2005/ 057906

typedef struct RDFStatementStruct

{
RDFSubject subject;
RDFPredicate predicate;
RDFObject  object;
RDF Authority anthority;
} RDFStatement;

Fach ‘RDFStatement’ chunk contains a piece of ‘meta data’ concemning the
multimedia file. The chunks ‘subject’, ‘predicate’, ‘object’ and ‘authority’ are used to contain
the various components of the ‘meta data’ described above.

The ‘subject’ is a2 ‘RDFSubject’ chunk, which represents the subject portion of the
‘meta data’ described above. In one embodiment the data contained within the ‘RDFSubject’

) chunk can be represented as follows (represented in ANSI C):

. -24-
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t ypedef stru¢t. RDFSubjectStruct { uintl6t type;

wchar t* val ug; PCT/ US2004/ 041667 } RDFéub'j ect; 10 15
WS bj ect' chunk shown above incl udes aPEaIUSR004/041667
"type' that indicates that the data is either a

Resource or an anonynous node of a piece of "neta

dat g d.2 i string “value', which
co;t dcldﬁg aEgﬁF‘ggggggﬁﬁl&ng t he subject of the piece of
"mdta data'. In enbodi nents where an *RDFSchema'
chunk hag..pegn detjped the value can be a defined
terminst ead"*of a difrect reference to a resource. The
“predi c&derfh a VABESt at enent’ chunk is a
" RDFPredi cate' chunk, which represents the predicate
por.t | f. a piece of "neta data'. In one enbodi nent
t he l%tég%fﬁ’l?fint ained within a ~RDFPredi cate' chunk can -
be represented as follows (represented in ANSI C):
koSl SRR AMAIOTS 48l s ks e
data’ iREFRredR csattee or huirkorgmoous mede oé a ipreck vfl Gaeta datd’ wed a unicode text
ing! YRfe’ cadlhinal ' ' =
swingl A Ak MR 055, bl Aok L pREEUICHER dse’. o
embggignegts; where sy {RAYFSchompy el scheer dlgtingcththedealee can be a defined

tenr{iﬁﬁézﬁﬁn%m&if&tit‘eﬁ*&aﬁeQQEQ%&Ig@D{: Sah|oi ece ﬁf ;(mﬁta gat a.’
n_.enbodl nents wher n -Sche C as been ,
defrihﬁeﬁr‘%ﬁcét‘?/ afPyd g‘é?xe“%éteﬁwafef? 15t &y #E]Fr% gafe’ofhypk, which
reprébehig Ohe eédicragertion af aegioty 6£ . ‘mitacdaigbjlecine éMibédiment the data

~.RDFSt at e .chunk, i,S ) oj ect,' . chunk ich .
contpifey BB FRISHEE g8 or b rreschipg B gjvs {pfeiented in ANST
C). data.' In one enbodinent, the data contained in the

“RDFObj ect' chunk can be represented as foll ows

(represented in ANSI C): typedef struct

ROBOBfe streetRI2EPregicafeRtu® t type; wchar _t* | anguage;

vch#ar t* dataTypeURl; -25 WD 2005/ 057906 _

PCT/ U820.04{ 041667
mntl6 t type;

wchar_t* value;
} RDFPredicate;

The ‘RDFPredicate’ chunk shown above includes a value ‘type’ that indicates that the

‘data is the predicate URI or an ordinal list entry of a piece of ‘meta data’ and a text string

‘value,” which contains data representing the predicate of a piece of ‘meta data’ In
embodiments where an ‘RDFSchema’ chunk has been defined the value can be a defined
term instead of a direct reference to a resource.

The ‘object’ in a ‘RDFStatement’ chunk is a ‘RDFObject’ chunk, which represents
the object portion of a piece of ‘meta data.” In one embodiment, the data contained in the
‘RDFObject’ chunk can be represented as follows (represented in ANSI C): -

typedef struct RDFObjectStruct

{
nintl6 t type;
wchar t* language;
wchar_t* dataTypeURT;

-25.
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P
wchar _t* val uﬁ '} RDFQoject; 5 10 15 20 £5 The
" RDFObj ect' chunk shown above includes a val ug R

WO 1963/057M8i cates that the piece of data is a /1@5%04/041667
literal string, a literal integer or literal XI\/L dat a
of a piece of nmeta data.' The chunk also includes
three Vi Th rst val ue Ianguage is used to
represenb&ﬁﬁe Ignfé%age in which the piece of "neta
data' is expressed (e.g. afilms title may vary in
d| fﬁ_]gp gfecg anguages). In several enbodinents, a

ard répresentation can be used to identify the

Ianguage (such as RFC 3066 - Tags for the

Gﬁf%t RIDFEGH AN clank lshoguahese obrics aadluebifynd) éhqtrﬁl@pﬁ@q that the

I neer L F
S e AT B o DR g o om0, st e
data. VEletunk atsa ThubheddRitree salu@e dhe frst valug Slapguage’ %Syﬁ%d ferrepresent the

data t S cont apne( I | ﬁlhﬂédlllef )
languags, nhgfr]n% tlbexgll Qpd %¥ ki ‘r’]‘%zlitg" i3 éﬁb‘i"essé’@ (élg a tlefmhy vary in

cate | d.
differthic lécha@p)edmf a:eerdralb;ﬁm Imepis ,aarﬁ?ggﬂ B:g;%%pgtapgn can be used to

1dent%§ & I%Lﬁlﬁggg i @é aﬁ@@b}dﬁér YT 448 Gk the Tkesificathem ¢fleangnages specified

t he Dat used. . Di
by the @ntn@p‘gEngmgmﬁl‘qsh Forgsy sg%ﬁt%é }eég%rgfa%c?mé Axt). The second
valueﬂ‘ﬂﬁﬁ )q?&ﬁl?ﬁs used to indicate the type of data that is contained within the ‘value’
t

field |1f]t1fop,@ éﬁbb&%{%‘?‘ﬂytlﬂé‘gf%‘g%&g&‘%t %S effetl& OTHQQ?I@E [%E%ﬁied by the

harac
data'['yBeQRI‘ 6m@d1%0gﬂnaiﬁh ROF URE Vogahuwiay uﬁgqh t(béesgﬁpe the E\amcular type of

the ﬁ%é% ugefdo &)@égegg folfé‘laag%?]lg gfhﬁ&ﬂ?fﬂea\%lg}l Rh &ePbsdpredséd afe described at

con\t_‘\ .ns tne

http:dRvect3. pigfTR/TOf conchys/#ﬁ@ngn-mgypeﬁh)eonea tr]ﬁ Vglue isa
tch@ bk tayty of huradmstywliﬁ types of data
‘wide @&rgsent 1 ({i& r doiiddkménts, 3he RiRAY

e authorlty portion, of .a ,ece of
fromdmlngle biity too#ib IB2ESHRY HEWEC SFRVCRLE z;[% cgﬂﬁ | 8% tthg%%?e ot piece of
affDFAUt hori ty' chunk-can be represented as foll ows

t ed
w&fﬁ%ﬂ@%ys{m o RSl S 3§ i RO Auhority ok, which
rep Iééat& tﬁ@ﬁﬂ%ﬁm ponion Téea paawémﬁ Hrovtat @ata dahi P18t %’E@f@@éﬂf the data

% RlriCeant di $30folaWwe Srepresented in
contﬁlﬁ%il\g'ggﬁl%ﬁ gi%}ééﬂﬁrctg gr ancagn%ﬁyr%%%ﬁ{r?o de of a 3. gce
ANSPC): neta data.' The "value' contains the data

representing the authorityfor the "meta data.' In
enbodi nents where_ an RDFSchema' chunk has been
defypn@&fstfh@wf&@h%ﬁ’ BHc defined terminstead of a
_d| ect reference to a resource. A concept ual
E)resentat on of . the storage of a "DXDT' chunk of a
mJItl me Bkl éf-FI e i AP%ccordance with an enbodi nent -of
-the pregehir thvenvalagg i s shown in FIG 2.3. The " DXDPT
-26 WD 20057057906 PCT/ US2004/ 041667 1 chunk 38
i ncl udes an ~RDFHeader' chunk 110, a ~nunCf St at enments'
val RDHEARhenty; a | i st of

The ‘RDFAuthority’ data structure shown above includes a value ‘type’ that indicates
the data is a Resource or an anonymous node of a piece of ‘meta data.” The ‘value’ contains
the data rtepresenting the authority for the ‘mefa data.’ In embodiments where an
‘RDFSchema’ chunk has been defined the value can be a defined term instead of a direct
reference 10 a resource.

A conceptual representation of the storage of a *“DXDT’ chunk of a multimedia file in
accordance with an embodiment of the present invention is shown in FIG. 2.3. The ‘DXDT’

. =26-
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RDFSt at enent (chunks 114. The RDFHeader cftiunk 110

udes a “version' val ue 116, a " nunOkSchemas'
vglzﬂ’é‘mﬁ?g“ and a |ist of “Schemn' chunks 120. B(OWUS2004/041667
"RDFSt at enent’ chunk 114 includes a ‘RDFSubj ect’
chunk 122, a "RDFPredicate' chunk 124, a " RDFObject'

chu@i lslsliné:lu&%@nafﬂ@fﬂiea&@fzéhﬁlﬂ@ﬂd ¥ nﬁﬁ@?&‘tat%%%nts-rbﬁue 1%‘2 and a list of

Sub es. a val ue
RDF ‘5? \PEPIH@ Qg‘z ﬁ%ﬁ@’ﬁﬁﬁf’ﬁ élavfﬁ&lle@ “!ﬂhtﬂfr‘k alzsrsamns  alue 116, 2
nmnm:deth&savaltley DES anded ligt of38ctanth’ chunkéahgelachRISF&Bment’ chunk

114&110 3l %W%%%ubwgf&gn@gﬁ %W cﬁfaﬁg"c%lﬁglg;lgx,};%l}ggi’ect chunk

126 dndrfg RDF Authadatya dypdeURIS, Thal‘RBFSdlfg’etﬁtSblmm incluliéiea ‘type’ value 130

' i Piue 192TBE RpPOfeare! Rt 1 /P ot ftdes T90e vaue 134 and

a Vﬁbleaﬁ'ﬂluﬁ 1364 hﬁa‘RQEﬂ)bjeGﬂ«ﬂ:BLmkAlZﬂngldes hétypb] vate 488da “language’
value@@-r(sh&vt?ﬁ' Bk ?ig%o&é""‘} ) Dedapi '&'lﬂégf@ (swﬂ?the figure as

dasin t at emen unk, one

‘data?ﬁlaﬁé @3‘%1!&? ﬂrahrenl 4l4h$h% rRDFfpihorifyg ahmﬂs/l%splpp@dem ype’ value 146
and teh &lahut’ Valieen, AHKOEES tHf iluSeedBOXBTUNIRSnR A shown as including a

smg&eRgzﬁe%ng Sgl?qutagd&aﬁ%g ﬁ@%sgﬁg}lgg gllgsglgagxgqhg rdtirtt]ary skill in the art
willmgadilyregpaciptd tat idiffaegonaabas o ﬂahﬁﬁ?odtmﬁﬁgﬁdgmm%&atemem’
g Hlg
chmi'.ié dp%%gﬁ%p%ﬁm i cfe%@nl?% Joglday O Y PR P o
assf’tﬁctsativ@cwqdw bclnw, ﬁlmlbmed@eﬁl‘es dn crctdrdanarewith dehbodiments of the
preséﬁcﬁ%nt{o%”&heﬂié/ cdrfdi gous‘fy "ﬁ%&(ﬁ‘ﬁed by ﬁg&h%d) I‘}&éhlﬁﬁmg in advance the

pr.ca I cl ent data

mefed{?f“‘laffzﬁ RFOGIAETIE @eﬁlﬁ Wseliendahe fmeta daig” tacasseasanmetell (e, via the

interdibt) @ak ®@i diffiehit o ypibiglyp sefFieitht HAME Whia® s bdhtﬁﬁéiﬁhﬂ]ﬁl a multimedia
cont Addi t i onal

d f |
sile Aot A SO 41 By Drssg B Rl By P g describe the

conteiite of iHedfile.sAdbticmp aifdrnasionaan bs Sbfagle\illﬁt}ﬁ dﬁek&\@éﬁewmg the file is

o Capagfehﬁf Eéu?%e %[aC:Q ﬂ}rﬁd er(';? r an Ialé]ilg,] terfrlg]tn CCE't?&t rg?erenced from

Wlfhﬁhﬂlaﬁ %Iescrl bed above can be extendabl e and can

pr TUs A8 oRRidrédeMtit P rﬁ&g d@ﬁd d%s%ﬁgc\!c? aldevfefc%ﬁ %@teét%ﬁﬂaﬁe and can

| d t d t t e as
providk the ablEoyRiand Ferava g aesat esh e Belde gioeslomitainitomfile as the

needofor itneHangebadver tit@n b iditon)alidireprenefifiabf th&a Hﬁia"\@%{‘ be forward

Ny The. structured manner in which "neta data'
comﬁ’%'%?ébe?‘é’geé]rﬁegal %% accordance with enbodi ments of the

pr €be rstrucmnednmanmeremam Gmvtacéma’t & gepeesynicdein accordance with

[ lpe its, contents. e
c—‘:mbcSHHntehl'gPo‘fL t?e d{)ﬂeﬁ&t Ergregtzcgﬁe gﬁatbleqeéeg H:t query g}ﬁlgﬁﬁlgn a ftlﬂe fo better
determ;m J,tmtglts fIhe guerw@oglﬁttbj:mba‘d@dﬂw tpddic thewpatedisted the multimedia
file, OSHIAHRIMGohD Cma! data"‘%gh&:rﬁlh%?n tlﬁ eﬂiaeﬁlé %%@#éte a men9 relating

I le or

_ relatin t he_contents
* to the Sarients G e £k o pevorD Ry ofhes Renglighivolving 6 eytomiic processing of
- data d@ir&seh&ﬁf ®S€ Btagdhrd foAn Al M“iﬂdﬁoﬁ O&éfﬁﬁmg kit RAGI bPBach parseable

TN O TR T

memwyg kardhi amcbm;iumleuﬂrmm‘ devivesoay accusthe ametagnw mer
t
1ﬁer e gl memE % t H]%Pfdﬁ%cgge}{ %ggwg %FE"QE Fé@@ﬁ’t‘%ld’hunks for each

- preceu@,f rgetiandatayi @mralc HYKRY” fafinnksa ith ac@sdquice et fthe pedsent invention

-~ inclu@h Sinarp&hehia ontkKHE n‘r‘é?&' "d'éﬁt’ eﬂcc@l‘éﬁ Qarsd& E{bGVé Iaﬁd additional
resent, |nvent|on incl |nary con
ch pag dndiwdes picsen of d@%fe rdla@e @w&v@ eréhm 3§d1é$€t11bsﬂ above or in

anotheh foritat. 4 RIDOAINRGtS WikHry billag) ‘héieass’ Qfmcl[{&é@md{ﬁé 3)XDT’ chunk,
formatted either as descri bed above or in anot her

format. In enbodl nments where binary "nmeta data' is
included in the "DXDT" chunkg_ -27 WO 2005/ 157906
PCT/ US2004/ 041667 1 5 10
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- Framéd&yictaBataFi | eviket 46%¢.a' achdnpu@gmch@t@%ewh%t 4520,

15 20 25 30 35 the binary "neta data' can be

represented using 64-bit encoded ASClI. I'n o _
WO Went s, other binary representations Ckﬁ%@gmom-ﬂﬁﬁ?

used. Exanples of i ndi vi dual chunks that can be

included in the "DXDT' chunk in accordance with the

‘the b:ﬁ%rgsﬁ@% dafhv i b@fhpaersenteﬂ lsisg Gatbitcencoddd ABCH. By dtherrmebodiments,

inclu Met aDat a' chunk 150 that can
Oﬂlefb@ﬁ%i'eﬁmﬁem%}o%éf’% eelésteéatl oMet aData' chunk 152a, “an
@Stﬁlﬁﬁléﬁ Ut Meliviadt athuoksirthat16@b be aincluded in the ‘DXDT’ chunk in

accoré@pgﬁé L n?@@&%&%are‘iﬁ% déhﬁﬁq?’IGaz 3.1. The ‘meta data’ includes a

“MetaDéit! eciﬂakoliﬁ et ManaGetain & Bkl AspseiRatioMetaData’ chunk 152a, an

. xap@%& ngywk alb aSctih@MapadihabDahik 152¢, a
Em"éﬁW@S nre aDat a%Od(% Z}l g,% 152 a
‘Frame@p%MdﬂD@tal’ vehutat 55245 hank' VidgnRes uﬂwﬁﬁ@m alShpgk 1528,

‘Publﬁsgéi% tA4h" cRunk 52f ‘CreatorMetaData chunk 152g, a ‘GenreMetaData’

chunilp 1528, ge"\(/jl?'gafatcta)ral‘to% 5%5251131{ Qant | 267 Mol oAl S NGO 1525, a
‘RunTigRtlesihdigMet abaka’ qsekk152m QEmtiveididDaivet adamk' chid2l,

nkl5 a ‘
“ColRURTRIR Bk chif B0, s apeicahe ot 1520

R

-t

‘ Ja 34! 28 “TidleMe@iData’ chunk 152
F1lelf)@£$!?:a% ok égac{l 4%& ta Q:Hﬂﬁlkl%i $ “Ti ¢ s
and/ot Bi‘ QatleypBdetrBataoinnkiath’ chunk 152a i ncl udes

'enf’fchg“@t eEQ&ﬁ%Mth]ﬁti’h@mnﬁl ¥ moRded iifoihationt cdrbeming the

pixeljaspdol o Of meoqqffa%dow Snbis e RETRAE othE 152b inctudes

inform&RSE ERkhiing Iiée eatdlen’ Tha ljﬁhdebSEmngsMbvaBata chunk 152¢ includes
lnfonlpgtflcg{] g%talge%goﬁeggsgﬁm%ﬁt g téd %fgt e&%ﬂ@ Ctliés §iHeo. The
‘Fr axﬂﬁgaﬁeMetaDaﬂés:hmﬂ{ oS Dchiricbnies onfoenatmgcqmemmgjﬂ@ Ylﬂ@:h%mes The
vid R aR58e! Uik M50l Rlndeh Utforkeni BshduieBg the video

|on concernlng

f .t
ool voade e The PR AR Mk Rt JRoHfeS information

concérﬂl‘ﬁ etd&ﬁlo&r@igaﬁﬁamﬁ@ (Y fpﬁbﬁﬂaédhﬂle pmealan The ‘CreatorMetaData
§n| t1on IOIEUbl i shed  t he

chunk €5 2goshle BBTRON ERSHRITESE ST G0 RRSF i GpareMetaDate’
chunk ONGEAK NiiRCluddse ifeatation of conbemimgnt tet . gefibe  of the medla The

‘Cre%gﬁve@m@%@%% &c;ll?nﬁe %&?o%?r%dﬂagﬁh@fﬂeQBol used to create

 the f16r Thé CRTgheNI&taRBat abudh (AR IBhides infopmation spatarpipg JARM. The

1 t T

e S0, M 2 o cn bl b of he et
The ‘CmotraMogDRRYchywe 152IrswerdRaTmBEion CORSRTRE Hizqpantizer used to

encoélep euxqgéb 'ﬁfeomédlﬂﬁmmﬁﬁ“blﬂﬁxkt 192 ithidesdnfotmbtien concerning

e e v ot MR SRR D AR Sipeming e

namd HEhY bE®der, The Fr@ﬁatmmmma Chark lﬁﬁoundxludfsszqnmtwm eenceming

I nformat . Qn conce 1y
 the GBI PR BT A OGS ERORE TEDRDEI s 152 dpcludes fnformation

conc&afigahaimat thece. e FileIDMetaBatad gbynk 115)?@1 mcludes a unique identifier

for ﬂgg‘ﬂnaﬁ%i ﬁgﬁ @%ﬁbﬁ %ﬂﬁﬂ&ﬁﬁclﬁcﬁ&é'dﬂﬁﬁaﬁdﬂ QBB the type of the

rane rate

. multimadpufiBo (e Wit dbeteRatat ishynk 1525mehides, dfss tif ﬁf"(frthﬁtql‘?ﬂﬁa and the
: ‘Cerﬁ.%%i%f E@%’téﬁﬁnk NBYL ineRides %foﬁ&mnﬁtdneér%%t @Pakttification level of

i ncludes a _uniq i dentif.ier theflle
 the ke, I pBeniembodIIEnT AdHioR3 S g ucine e i egpatn additional

‘met% 949G THisBerhlnémbodRets, 4 bBunknedutainidgi‘metd daa’ iﬁhmbmary format as
Titl eMetaData' chunk 152s includes the title of the
medi a and the " CertLevel MetaData' chunk 152t incl udes
information concerning the gertification level of the
medi a. I n other enbodinents, additional chunks can be
.included that contain additional
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“meta dat a.' (I.n. several enbodi nents, a chiunk

containing ~neta data' |nab|naryforrm as -28 15

WP 2595 30 35 WO 2005/ 057906 PCT/ US2004/ OPTBBIS2004/041667
descri bed above can be included within the "Mt aData
chunk. I n one enbodi nent, the chunk of binary "neta

des&??eﬂkabb%e Wf Rlud \ﬁﬁlhlﬁ'tﬁe ﬁ@&bbatg,gcélﬁuﬂ(o Iﬂl%ne@ﬂf Wddiment, the chunk
chunks Referri an a first
of bingex|(mefa ﬂﬂﬁk‘sﬂﬁg?‘iﬁg 'ag 6%@ A5GHcond "DWNU  chunk 46

(46') are shown. In FIG 2.0. the second "DVNU chunk

46 for Dbar f he nmultinmedia file 30. In the

b T DA gl o in FIG 2.0.1., the 'DWNU

chubdfeddng toi BIGSO (i andd2.(ilt,ha firgt ‘DAINEAtchuft BB @OUnind a second

DN Sl B LBIGEE ol B FG 2 611 SR600 DMRO i D ¥ part of

cont ar n used to ay naviga

the matimedip rﬁlﬁoﬁ% Inthoembastiment #lgstrated mFKDIQNIUI e BIMND” chunk 46°

is c&ﬁltgu%:d GARERE @épagﬁ'é RIFP 0D n B iHSEnd R, ARt second “DMNU’

e nmenu does not i nclude advanced features

chugl pprEain éiﬁfaeﬁhate%ﬁﬂbixckﬁfﬂde tiselaY Aavigee morps. dacme @pbodiment, the
firstt MVINSPE ehiitck 400D coftaiiz Maﬁ&hé%n)be nesd tedesutdl@tignpldalenu that does

not SEHAE, 4 SaRted B " o fn i Brckiep o gpfpos” I haciion, the
secdnalc WYVIDILA cehuhln 46 €' ahcleddzodhitanting San e axed ko greatesa mpire complex
mefy RO TRUCH AR (EARERER Sua IR thiRred BckbRAR "o

acl n
t hdn soxsrahsmbodiedoty, praviding amunple ahd stcomlptnxnnam eanzdpiable a device
to cHEM thE thenl 13F SOVRARGE dgélpg%r oo @B Rhang ofttgF tWb %?e?xﬂ& before the

|nvent|on t hat cannot ay NENUS to ra
‘moyy, elist; ¢iiEkndd icgableh deviees Mo tacHr almeswthy@abowew h@ﬁ the present

inveRiibR dihAE Birfot tdilalahRenu el FalY Oskiy QAL iRfoBnAGYE tRRNBannot be
i Efgpllt bet ween the first and second "DWNU chunks.
15D ] Tnatively, the DWMNU chunk can be a single chunk

beflother kmbodimennts, teutaka cqnired i agatdat single memusis splitthbetween the

i SR S B30l Ohe DA, B o cu

befone thei ‘provi’cthiunk sonteioimgatnts for gtsingle setof aanon o niwliinle sefa of menus.
In oﬁfé?exﬁ%dﬂn@ﬁﬂ' tﬁe ﬁDlls/ﬁIU | huRR Y& Bé a Tbiel d?‘?ﬂﬂﬁplfe 'chﬁﬁ(s' 18cated in other

accordance with sent inventron, the f
locatlgﬁﬂ\f@ Lghgﬁghq@ul(twd ‘%Sn be automatically gener at ed
bage keosrah mutiigbdia' ﬁmrm hcrboirdmce SHIEO e ;i'rJM&;t isVetibn, the first

DM Rl 0 000 Bie? B b R oS4 S o rieher pmeg i the

secon®NVNVINGh olmkaki 46 @6607{‘11& aTematit [zeasratborboiliinamrst i is aisctésed in greater

i nvention is shown in FIG 2.4. The "DWU
detaﬁlbgﬁ)k%nlw is alist chunk that contains a nenu chunk

16dhasauetnre afl PMURL shunlsin acppuianesnvith lsordmbodimeritod the present
mvehﬁ@n {shhev At FRE. 0§ CﬁﬁSﬁMNtP chﬁﬂ@?ﬁ&" MGk Eﬁn{ka&&h&ﬁfn@am a menu

through the menus. The chunk contains nedia
chunl k60 gngany VMR chunk 162 The menu chunk contains the information necessary to
construct and navigate through the menus. The ‘MRIF’ chunk contains media information

that can be used to provide subtitles, background video and background audio to the menus.

- In several embodiments, the ‘DMNU’ chunk contains menu information enabling the display

of menus in several different languages.

In one embodiment, the “WowMenn’ chunk 160 contains the hierarchy of menu
chunk objects that are conceptually illustrated in FIG. 2.5. At the top of the hierarchy is the
‘WowMenuManager’ chunk 170. The ‘WowMenuManager’ chunk can contain one or more

“LanguageMenus’ chunks 172 and one ‘Media’ chunk 174.

-29-
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that can be uged to provide subtitles, background

vi deo and bac ground audio to the nenus.
WO Ment s, the “DVMNU chunk contains rrenu " RN R y0s1607

i nformati on enabling the display of nenus i n sever al
dlfferent | anguages. | n one enbodi ment, the ~Ww\enu'

1“iqﬁ Eﬁﬂeﬁ@s’td]ﬁnm ararcalyleo therDMNIEhehnink 158 to contain
Obj ect s that

|
menu Apfarmetien jn élp r e C A BILES ﬁgac%{x s ILlaﬂé.lsat 5]%%?% Jl]]]\/giﬁ Cf72200'§1ta1ns the
inforrfittdkustd %o %ﬁate H\emm&m adetenus frum Rpaggfwdclg,qtglagﬁ E‘ﬁ‘éefore the

‘Lang(%;,gﬁrﬁé;glp 4chuniz]8nr§g§ Ve “a%%}g ﬂ@% %éﬁ@%nﬂo O @f tBe information

'assocﬁgﬁl Hﬁﬂ Q@éfmgﬁfg%Mdsms ‘othuinka e dGanasageM ereﬁ f 1tyl§o includes a

chunk 158 to contain nenu
11sto§e&?%\y]§§{1}lo<ﬁl di'fferent | anguages. @ch . solaved on the
lmng uagmmm chyplu AR5 TontainsAllefibe dMarmation to g flisplayed on
e #, %ﬁ%@ﬁ@ ThiCRMRREBn 284 nﬁiudﬁ&iﬁbl&g,rom@wdeo and audio. The
scre %gem I e

Therefore,, the
informhioTkcan RS HE da%aﬁamp?qqn&,bqtﬁgtacﬁlcag q%lﬁgg)%l\(ﬁ@& %0 access other

menuss Boeage 12 mérlbearidrdofinEck aiisplaylisgoe partien ofifhermuliincdia file. In one
mquﬁgmg;ua e g\\lilr @%hf% %\E\}fgn Lﬁggsu ﬁd\(%}”x%fer@ﬁéé@ktoahﬁ&a These
referenéé@y¥ER U0 mibﬂﬁmonﬁnnm&alnﬁhe AMiedie} chumk §7ds Biyeky wilhbe discussed
oW € r vidB§and background
f“rthelfh]?gw’nkg%/ﬁgf? %esgtg’nm?%lcl e(i g ﬁﬂ‘? %E%I&dﬁ (\5}}1‘%{’1 :c gro;u;
audioafedisomemheThei ‘W owiMgni odll@éin17é| glgp ¢fines @B Qystlay [t can be used to
be used to access

h1ghll.ﬁ%g é Shl ﬁ]cgblﬂ{bgl; Q?%l?% f(dle?ﬁ $s fiﬁﬂﬁcc@é&;@d
d|hmddyjonge@hp}§/}ow{l\g§plbfchpﬂé ﬂ‘ﬁ lﬁgﬁfd geln oie‘I‘ButtonMenu chunks
176. di-BRA¢nMERe Mﬁﬂ&'vﬁl@ﬂnes:hhm@rﬁﬁ&twm @If uakesonﬁcreiest buton. The

=Butt£>§w§;1§2§f1§wt %ﬁ‘n %ﬁcﬁﬁ?j %13 glﬂgése %75 éﬁéq f)@&}]agﬁi e{isft then the button is
mghﬂghltéd bﬁthéllﬁeﬂ,l gseatimd off thh bottoreilwhatiie dodn é?S@ﬁ’éféstot"@m’“S actions

i bsiLird dofined b
L il Ve e
referém:mg/anl Aytiori athuplin 7Be Ausingla @ctmﬁ, §% Féﬁ‘i tng %3’8 PR %an result in

) severggt %ﬁ%me 2t ab&sdddl Ih @fsREGess Wieradhe tisen s capable of

interadBumgtvidMbe ginen@mgw;égk 9]]_};% slu le%e(lj S%Bﬁ tgxﬁ{%ﬁhleg 211 oniscreen pointer to
movéJI gttduﬂ& $hd BRpRY &R %ﬁtdneﬁns&fauﬁd maser, éhe) otratreem Ioczm@n of the buttons

ﬁtn§3 I\‘%g‘g@s %T}Eﬁ an d,e q%ﬂsﬁﬁﬁ\vfeﬁgéqgﬁthegmuéﬁeen location of

the Hﬁ&@ﬁ enhiles #aysternfio ﬂuenhmetvdmﬂm@ wshmis QGECH@S Y utton when using a
resBonsﬁc,e to varl ous actions performed by a user

ffough the nenu. The respo ons . ..
ar EaﬂffActe:nh whunl edeptifies iong of MOEe] M’m@ﬁ Ed%%%tenw’me“es of
action | Jel @C %ﬂk e. Q chel e&l i naciadduta orPlagAdtioresutliunkn 182, a
Lev

A nks belng cces epbo nt
- ‘Memﬁéwmmtml@ér |°§1“€15pa %@%ﬂlﬁ% %ﬂnt h %ﬁ 186, an
- AudiBSedtabich’a damkece1sgich aaS %bﬁﬁleSdthaﬂoré nabhwek ad%0 and a

on-screen pqi nt v, n
;Butmﬁa'@%tt}a&ﬁqgﬁ?’ I'FZW‘H%:IQI{]E‘ %2) ﬁete%ﬁﬁléc s ?%%Mlﬁflf:‘g aﬁﬂ)mon of each
of tUidep S audid And eubiide nackwsvuﬁlgl a mﬂbm@dz@cﬁlgn Plagdgtion’ chunk
refer%:gges 5 rf)%%o A9F o2 iBS ORESEEGED deRiréct 3B sz‘MedlaTrack chunk (see

discussion below). The ‘PlayAction’ - chunk identifies audio and subtitle tracks using

‘QubtitleTrack’ 192 and ‘AundioTrack’ 194 chunks. The ‘SubtitleTrack’ and ‘AudioTrack’

. chunks both contain references to a ‘“MediaTrack’ chunk 198. When a ‘PlayAction’ chunk

forms the basis of an action in accordance with embodiments of the present invention, the
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the button er(abl es a systemto detenni neswhet her a

user is selecting a button, when using a--free ranging
WRUEO§0¢ ce. Each “Action' chunk identifies I/ WN2004/041667
nore of a nunber of different varieties of action

rel ated chunks, which can include a "“PlayAction' chunk

audl® 4nd %ubtlfyf R4l st taié’ﬂe%‘ékéd)g%e ﬁa%lllﬁnél@‘ﬂ)y e values of variables set

Ret ur nToPl ay Act1 on

Imtla,ﬂmﬁs detulis %&p@gote@t@}y@q@ge& by a user’s interactions with the menu,
_ SuBadht M@OTLEHOE AL’ cﬁﬁ%ﬁﬂ@ﬁtaﬁ@a Rference to a “WowMenu’ chunk

onTransi ti.onActi on' Pl ayActi on!
175 ﬁﬂ% Fsngeqan e gd 1 OB@.H% ﬂrgkﬂmatwe&eﬁr tigthto gdydigplay another

memudi O and subtitle tracks within a nultlnedla file.

They. Act e nce n_of e
o g, A8 KON il R STt BRI o bnabfif o plaver to
retupg éea pditon s Sieanultiviedis)file Tt waPbemgatéessed priontrkthe user bringing up
ameffgntifies audio and subtitle tracks using .
ubtitleTrack’ 192 and " Audi oTrack' 194 chunks. The '
+ SulBaal ‘AatiodelectAstian™ chygk 439 gentains gommmationdhal cembe nsed to select a

parti@fif’ AGEIrake R ox’,\@ahaJdlﬁﬁht, tﬁ@ %ﬁlﬁol@&k i\é\v‘s‘%&cﬁsd from audio tracks

Pl ayAct i on un aS| S ctjon in
E&I&f@r f&a&% Wﬂ“@%ﬁﬁéﬁt §°°8¥ apffe éen?m Kiyeent of the present

mvéﬂmen BDoW& dnbBodimbhtdSthe 2886 tBCK/ddpdR04é ML Bbh altetinglly referenced
file and subtitle tracks that are selected are determ ne
by the values of variables set initially as defaults
andEachéRulpileSalectaictign’ robdink il 8@ cimtaias irfemnaion hat carc bé osesl to select

C t ion. )
o pblad AEE g Al USUTAREE I GBGL LA €D B b
confagyedy é’#ﬂ}@l éawulsenqsisaedi ¢ dn odpcardangen Matbnan j espbodgment of the present

invenkidR ShS3thé enibR ddfhts] ehuBtI 8 RaED&in bedloBRBYin &PGlemally referenced
file Ret umloPl ayActi on' chunk 186 contains i nformation
®enabling a player to return to a portion of the

nuIEanchemaoﬂ’rrhmﬁdm!tcum’sdbﬁﬂcnmlamﬁﬁe ﬂlfbx&ﬂlaﬁonttﬁaﬂm be used to

+ ol i S Bl P mel s RAPR R £ El? Fgons associated

Wlﬂsaeblémnl'aweb@mpmrformed ar audio track. In one
WBdia’ EH&]@‘{% qHEIF.l@é‘sk a ﬁurﬁﬁéreﬁf egi P{aSHhﬁH’d cfunks 166 and

cont al ned

| ‘Meﬁ’é@%arﬁ%@ﬂw 198 aﬂlee%ﬁ%ﬁ etk glefippe aly rafthpmultimedia tracks (e.g.,

audlb nwee& J ABtitid)nused B rtheefaaﬁ@é BRI R méies)Rtee. Eabh A0¥dia8Burce’ chunk

l%i ?? t?@@* E]e'ffﬁic‘ﬂ erl?%'nﬁ w@gﬁﬁgﬁg‘gw@mﬁﬁ%%qwmmw of

the prbsent daventien, wagch, ﬁm tlﬁﬁ,l @ﬁtmclad@ﬁiulﬁ;ﬂélR@?F skt Efh ‘MediaTrack’

chuth ?*52&( t1deg.ﬁ%‘18£‘s P ﬁ? néulnglg SUbg H icﬁunk specified by a

rom
MednaS@mneonhankl | e |n accordance with an enbodl ment of

they Qr‘]@ﬁﬁ?r ac&\{ie’ ey E)so %fsehﬁtlgé her V%{ng (R editahlﬂe that complies

subt It can oCa In an ex erna

withythe BIE fqrenat. fThp SMRER ok gpntginreadio; videmand subﬁﬂe trhakskhat can be
usethS bréané aadkgrduﬁ& QhdBahe Qudelaaahd%eﬂm falsﬁ@nﬁso TEQ MRIF chunk can
transiti ntognothr buttg&m qe
also eantgh e 1P e pe 25 BYHEE (95 iglisalk dpenligied alenu buttons. In
embbditents Wikere ld3e arenp ﬂaﬁ‘adﬁ PRired,the bhﬁ@@nd@i&&&cah% a still frame (a

v A S TRT o F gl REAM a5 B cqppeimens,

moreé¢lalydretersequeneasdif arld:ep aaibe fisedgo provadsdthe packigdemgd video.

T

~and E?Wu‘ﬁ’iéow\/ieﬁu nehugk itaglftqomtain sefeienessita astiab mpdisc backist Bacnof these

refer@iHR@6H t¥BiehllPo a media track defined in the “hdrl’ LIST chunk of a RIFF chunk.
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the present ipvention, which, in turn, céh |nclude
mul ti pl e RI FF-ehunks. Each l\/bdl aTr ack chunk 19
WQ M8¥37Pl%es a portion of a nul timedia track prmwzgoymmm
RI FF chunk specified by a "~ MediaSource' chunk. The
"MRIF chunk 162 is, essentially, its own snall

MU L TRRY fth*/R g uScaNB)! drBfte a3OMNUA dhinak Rh Fgcordance with the
f of A |

F chunk tajns d| Q
presestibinivention r 8%k sSHOYE  Ehn G “#dod Pw Mflkc  includes 2
‘WO\QR%F fdr-adhthR 1904 medmmmmmay shiirde 178 rpan corfgin at least
F

chunk, c o) Vi t 6l
o S O, S 1075, S RS589, 88 o et en
‘Trax%!ﬂ?i@ﬁ'![‘ﬁﬁl@’tcﬁmnhe()@. | ess nenu data is required, the
Dagkdr odn A i §idilapHo @at of th
’Eﬁ%wn% s af ﬁ J gml\?ﬁnﬁl Ehurdk” 87 i6 Qarg 11'=H§ at of the

uence of i dén [1&? that th
‘Lanéﬁ@@&nué’n clatriked 72 nﬂusirat@nm F L& gnaigoAdference is ©

‘Pla 38%3596“ %ﬁl%tﬁ?fl/iiﬁ”' 468 ﬁcﬁ”cdﬁ?alﬂss%t{tﬁmcﬁv icHenksht92 and ‘AudioTrack’

deo. As di scussed above, the various
chmmnma«s that formpart of a ~Wwwenu' chunk 175 and

\M Nghunk NYAKis! j_:g@ﬁéanqsa rdif&l:rentrfedm tlenddedia’ochunk 174 shown
(CRERITS

in FI(Cy F&U_‘? lglhqeyl\/iegw;r E\ggg L7 oIl \?efi\.gtgo Etﬁere %H%%é bef’ a:?d at least one

BéksOEhﬁnkFQdﬂF Tobumide’ cﬁﬂnklrﬁermo 25iBOWEB DS multimedia file. As
dlscxyg éq%%ﬁﬁ%gg@ URRGd a94c]1’9 e ifEEmE cﬁgﬂgﬁtstdf%e ﬁﬂz@elﬂfinventlon

in accordance with 4
can RcRde ﬂiore thaﬂmlnle titlede.g. wnbiple episadesin 2 tedevisipip serm relate series
t1qBatites)L M. ‘MenuTracks’ chunk
of ﬁf}ﬂ%n %2 s eﬁ;lyvep ﬁH%?ﬁiI%ren )

can contain.at |e s
204 omtmh&mfgm@]@w@ng@nugg @pﬁghalmgonnagpn é,st“SSﬁg c a menu display
and %gﬂha?%éﬂ%%tﬁateg afd sxgﬁal%& aaﬁﬁlpanjﬁngﬂﬁal digrlmnTabl E chunk
| afge[Titls] ghunkcap SD{lfﬁ.glt atd?as? ngea%gﬁg/%r 5 ém%:gﬁﬁs ﬂf]%h ter’ chunk
206 }gfgrehéés UsSdokd @ithina prticuldr fitle. The ‘ﬁ’haptelﬂ ichrele @Qﬁ;@ontgms references

h
to theg?%tlu;r{sﬁoé’f}lleagiago grﬁé}ﬁ I? g\%ﬁ ﬁrégig%cg?ag%sg%ﬁﬂecﬁﬁl@ﬂlﬁt correspond £o

~ the ke iEfaEca’rdﬂetbyathec rﬂhﬂptefmzhmﬂg 5 gt g]@gngnyngl anpefeé'ﬂ:pnccs are

&ihTrack. 5hun'1§b €198° similar to
mlpfewéaa eg HWE@I}%&H : meélilld FNIe e ¢
s N e AT

-refqehés %As%gl for Plpriaff PostidnO oF tiet Witleol trailn dride amplutriberdbfa additional

above I e
e e T TS K . 1 o
emboafindnRCAll 8 th¥Dndid tracksomd dubtitie tx(adssgconmpqndp;&to a partlcular video

pi SO eS| atelewsl rel ated series of
track@:rqref{ 3\?15‘(112’%}9 se ect| on. of

di f}ﬁs&‘ﬂ@ﬁﬁbéﬂaaﬁmgﬁ]}; ‘M'mTr s]u::frmglg& 204 cpufain refergnces to the media
contal % t{h‘énalﬁﬁ@c@fd@b %d@%r?ay' ﬁfeﬂfaﬂﬁf ithe bats. In one
that; are, g 8’? é\?

e a nenu d and "t
emmmnm;m colarstices niihe n@élaa«@%% ?wg}n%f{% A ﬁsg}as‘:,\ﬁge chunks

196 gg&' eﬁ%&e CaRinkoNba! '&oﬁﬁaﬁe&&%ﬁhﬁnﬁe Mmut’l"eadkschhimk In one

euidiment thp afie Vibdiabenrer | (ahunerid6” il i dyiedisTAs s 198" are
impiQRddin th&menRR deseribtd amdwe ipoelatiomrts FoE. 2.he vi deo
E::J?ﬁg’s gac Papsg'fjab?e ot HRGK 280 Darf BE Bset4Blebhtafh fekBttingd @scribing each
title and chapter in a variety of languages. In one embodiment, the ‘TranslationTable’ chunk
200 includes at least one “TranslationLookup’ chunk 208. Each ‘TranslationLookup’ chunk
208 is associated with a ‘Title’ chunk 202, a ‘Chapter” chunk 206 or a ‘MediaTrack’ chunk

196° and contains a number of “Translation’ chunks 210. Each of the ‘Translati_on’_ chunks in
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the scene |nc(| cat ed by the “Chapter' chupfk. In one
enbodi nent, the references are i npl ement-ed usi ng
W%‘H“Q%’ﬂ?ce chunks 196' and ' Medi aTrack' churkEUS2O®/041667
S|mlar to those descri bed aboveinrelationto FI G
I n several enbodi nents, a ~MediaTrack' chunk
r.ORI- 0 0 . .
& 'frgxéﬁ%tm%%ﬁ% ok co %ggﬁeﬁ‘sk;ér ﬁ]:itf) Iles&ﬁﬁ 1{1}% Eﬂmh{ Qsﬁgclated with

the r"ErfawlgtrmJiooh@ o)hunlh'm wlaoguage iralidateddry the HTtanslation’ gbwsk. :
I'n gng ?%éﬁoe&t JepthIty Qh!lsh%gn%tﬁﬁe ?ﬂ%&sﬁ?@c’d‘cﬁw@éﬁdﬂle various chunks

subtit S correspon to a pa Icular vid

confaingdyk wathin aeflaMaEe ghunki g1 B-’éﬁ&tﬁﬁtl@ FKg.d -8 abhe ﬁgure shows the
conSAMAS -of Apec SESME bP 8abtRG ANk LiiBs aNRNH hERGK The ﬁ'ﬁ*éétkﬁl in which the

o s By ey B ) R oo

Refﬁl%]flté‘s by rmﬁnﬁmngniaodmth chuhlaearé efhdiceted sy EOdiShed ] avhere the
n o ti,an. i aSource' chunks 196’
refeé Eﬁ‘ﬂ?‘é’ﬂngdé%te tﬁﬁéﬁﬁg‘é N‘s‘gnt ained within the
' anuTracks chunk In one enbodinent, t he
ul ﬁgﬂknks 196' and ' Medi aTrack' chunks 198
are 'i ment n the manner descri bed above in

r el Ehe cunﬂq shymicd] 35 an optieaal chugk dhascap by apalededdn prtimedia files in
accGABndRCwHE REYoRirf @M 8f thel B¥dent Eﬂ\ieﬁﬁ&l OPRChdtener 80 imk’ chunk is

[ pter in a variety of |anguages. In one
SPe@ﬁﬁ%H%tﬁé%t\%]fﬁﬁ@mﬂ -ansl ationTabl e’ chunk 200 incl udes
at | east one ' Transl ati onLookup' chunk 208. Each
at.i onL.qo chunk 208 is associated with a
ﬁzéh qug;gﬁmg ' Chapter' chunk 206 or a
eaTmmk hsihchunk 49 ccontams @omtmbers of fdatad echuoks. Examples of

o

| inf‘%%ﬁﬁé R Gy TR R g gl Y FUAR date. n one

emtpdimensobe 4moxil 45y cinnk Tpeldesadata FIE 36 leapt onenvideo Bavk apuiiple andio
tracRs ARshuSipld gﬁgnﬂgﬁgclgescr I bes the chunk associated with

th Tra | ati onLQoku hunk in a cat ed |
3108 201 e PR tha.%\ﬂaﬁiﬁ@@r%gp‘w o pymultimedia file
coniaiﬂm@ﬁ wileb neick haree @idioi toikharisthbet svbtitle triks\aillvetisted in FIG. 2.7.

For%%ﬁjv%lﬁ%ncigagxt aj na?:nﬁa %t i & %él};{gD%\Mglch{[eﬂth@S sonjil;l)ﬁé E‘a&eo chunk, a
‘date n&wﬁmﬂntaalynnarmﬂimemlb h@l méfered te) ag agchidio ackunk. anTihe ‘data’ chunk

_conﬂlﬁrrfﬁtsﬁlﬁﬁlek r\vi\ﬂhb {%ﬁcedaﬁs JRRkRt %hﬁrﬁcd 'Iﬁ %gﬁlﬁsﬂ'ﬁted movi® list

cont ai ned hun rom wh

chugls #3ieach @ddeo’ Rhwr&?éﬁdégepasat%}@omﬁhm@qt ovzﬁ%tch@khmmdw chunks
264 3Fcin leBéH Sfﬂih‘édalﬁib &aﬂc@sﬁlesﬁ:vbﬂap Smb¥¥igdeatst bR aﬁﬁﬁeﬁlﬁﬁﬂcﬁ‘éontam the
porSGP e gk Pl COTTMRRAIER, i ket BTG Weq GPIBRIEH iy fhe “video
chuﬁlhﬁﬂlow&rgthewaﬁdlm&mcln multimedia files in _
TSRt S BB AR, f ot B GRS FR" chunks 266
ﬁom\‘ﬁnefofl thefsmbtrﬁet trans7 In e enmhwdirhentj ghe tShbtitle’ Tehenk @96 includes a
sub(l't.:txeS Enfg%%} Lot 2R EmBUIPEN Al enflRlBnentd) YRK Ssubtitle’ chunk is
mterleaved in the ‘movi’ list chunk such that the “video’ chunk following the “subtitle’ chunk
includes the portion of video that occurs at the start time of the subtitle. In other
embodiments, the start time of all ‘subtitle’ and ‘audio’ chunks is ahead of the equivalent
start time of the video. In one embodiment, the ‘audio’ and ‘subtitle’ chunks can be placed
within 5 seconds of the corresponding ‘video’ chunk and in other embodiments the ‘audio’

“and ‘subtitle’ chunks can be placed within a time related to the amount of video capable of

being buffered by a device capable of displaying the audio and video within the file.
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information that “data' chunks can cont ai(f_ﬂr_vi:;,.are audi o,
video or subtitle data. In one enbodinent, the -nmpvi 667
WQ 108309k i ncl udes data for at |east one vi d&8/HFREOH
multiple audio tracks and nultiple subtitle tracks.
The interleaving of “data'" chunks in the "nmovi' |ist
chunk 42 . Lt d PRgi-acHinke ind@dY 8i FORRECVodoto identify the
ot ane ?Iﬂﬁéedél%g%it%é tr acksﬁ and tﬁg@z%égbt [ &ég ﬁﬁ&?ﬁ' z{ ?Wo-digit
strearh| toushicht the ‘daa el beiongsdthec Fené8Ts: RES3 O & i
snemdn%gigogr g‘r@% AN BhlcRstadtidesicvihat defieciths dypdetiindermetion in the

\Y

: dat a., chunk cont ai nj 0. Vil
* chune(Raiakey Ap alteiags FEIRGGFoHe SRR e ot cide fat dofines

the tpRHah ARGt G ihe lchenkdllowed bydhe teordigit sepam number. Examples of

subtitl e’ chunk. In the.il]lust ed “movi' |ist
‘the tworgharacter cadgfp SHOPR &hecm}ﬂw&gééﬁ%'s separated fromthe

next “video' chunk by "audio' chunks. 264 fromeach of——

Tie audio tracks. In se .enbodi ments, the "audi o
Mn the—po ?gic?{p%l?ﬂ?he,au o track
&prresponding to the ppBniempigssed jvifles ained+h—t+he—
viideo™ chunk foll'owi hgfgssaiidii® fraieink. Adj acent
%i deo —chunrks—ray—at-sp—be separated Dxiggn% or nore
deubtitle' chunks 266 | DR3hkenmipforthe Vidgpfame,
tracks. I'n one enbodi mephyeiit Biganggubtitl e’ chunk 266
uuuuuu a—stbtttteapd astart time and a stop tine.
Wb several enbodi ments) Avdio daddpht i t] e chunk—is

£=J

| nterl eaved in the " noyiguhfiflelied Mudls) such that the
Stvil deo—ehurk—fottowng the ubtitl e, . chunk includes
gthe portion of video b i

&fge subtitle. In other | Cpapeei ments, the start tine of

H——-—stbt+tte~—and-"audi 0 , chunks t he

eqTabiaRerielectaddmo-qhriastes £odes é‘sﬁlﬁggﬁﬁ%}%g o

enbodi nent, the "audi o' and "subtitle' chunks can be

placed wthin 5 seconds of £k oNehd “4heie0 chunks 264

chimRrne AEOPEMSTH ¢he étﬁbcg‘b‘ﬁ‘?gr#é;%_tlﬁe ‘cg%g?o% 2%1%% ) b

com%aﬁé!;mrifﬂi i’ AV hfilekiermatninbushes| cathodimgnts obhes farmats 1ophgichynks can be
t he:. unt ' the Bgdoded kuddiaer ed by a

o S BN ot gl el b

Wi Tisavarhlecbodiments3 arsiata ontedowitana 1 bfile s ghuk 26

PCT/. 41667 I n one enbodi nent, the "data' chunks
repr?%feggé(@ﬂv%dﬁcc code to identify the streamto
whi ch the "data' chunk bel ongs. The "FOURCC code

consiedbBstiict Ssubtiledhiugk{ stream nunber followed by a
two="charact ef,_code that defines the type of
inforrratﬁQ}&Rpﬁ fhe chunk. (Raider) An alternate

" FOURCCDwaRD ebnsi sts of a two-character code that

defi nes t of information in the chunk foll owed
by the t%gﬁlr&?{gﬁstream nunber. Exanples of the

t wo- charSiR ewbtiflele are shown in the follow ng table:
- 35 {T¥G¢ odeDescri pti on dbUnconpressed vi deo
fr a}niﬁgg@ﬁn%?ggg\g% vi deo frane
The value ‘fec’ is the FOURCC code that indicates the subtitle track and nature of the
‘subtitle track (text or bitmap mode). The value ‘ch’ specifies the size of the structure. The
value ‘duration’ specifies the time at the starting and ending point of the subtitle. In one
embodiment, it can be in the form hh:mm:ss.xcx-hh:mm:ss.xxx. The hh represent the hours,

‘mm the minutes, ss the seconds and xxx the milliseconds. The value ‘subtitle’ contains either
fne Unicode text of the subtitle in text mode or a bitmap image of the subtitle in the bitmap
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inclﬁgée Ccfla‘%ﬂa? %‘,léh@se

ddDRM key |nﬂ\ for the video frame cPal ette change
wbAudi 0 data stSubtitle (text node) sbSubtitle (bitmap
WHHEOEMENapt er Table 2 - Sel ected two- char actreT/usaci@sM1667
used in FOURCC codes hi one enbodi nent, the structure

of the video chunks 262 and "audio’ chunks 264

motgér)rbr%l }%bto 1{[1%11& %;fl ﬂl%ré;trgse{l ﬁ%}%téoﬂc Eﬁ@%@ﬁbressqg bitmgp &mages to
reprepent ﬂ}@eéﬂbt}ﬂq heformatione bf onpeembedimenhdtheorntudiifie’t Higld contains

infRaRGE @oﬁE%ﬂ'hﬁ‘% e Wi, el{e?éht%ﬂ@%ﬁbd?@éi‘l mﬁdi‘leoidﬁﬁ%%ubnﬂe In addition,

contained within a su t|t chun & can

the r wbHiHle higld gam alsp SpPigiRscoler € agtiigt pleffﬂéaﬁ thpcbit map. In

sevgral &Qelﬁ@ﬁeﬁﬁcrun Rodlng 15'[15’6(111&5 fddued the &bt WItpikdl @aformation
%IH?it BTl TLE e val ue “fcec' is the FOURCC code
req O TeRIPSEY bl‘tﬁlé’ subtitle track and nature of the

subMultingediz dilés (4 exctordunchi with penmtwdirhenty hef thel presént ihvention can
&'{thﬁ'ﬁ{ anfbﬁia‘ﬁr ﬁ o aﬁhﬁe u‘é@t!l Y& \adeo on demand

Sp ec startin
appliertions) Multmecba ﬁaesethsmma iprotected fy ghgital é’lﬁbtﬁdmﬁeaﬂement can only be

playe@bab€ chife ?‘% f@{)jﬁgw{hﬁrﬂ% PeeXSraliad MH s%%cl)ﬁ%)hgh{a?%llﬂgback In one

t t L
emi;rpeq!gpprn es,)e( o the fact rﬁlﬂtl » %ﬁ B@teqq@%%glsngf;; fqapggsfx?en? can be indicated

in tﬁ@ ﬁhﬁiﬂiﬁuﬁi taBeht tHeh ﬁa&l@ e QR h@kt Lo chbik @ébtd&bﬁpﬂdﬁ above). A

i o 665787008 PETRBROGH 86 HScHrerenlp@nion that includes
tracEeveteeted byhidgitaleiphts mﬁndghmamrmamc contantinformat$en about the digital

gt R R R B P e subtit e 11 el d

0 |rrent the “subtitle !
cork dinpgi’ lishEhinkaef o mulionedia nﬁlmgn a¢rordangde withhari ginbodimgnt of the

pres@f?ﬁ%&&ﬁi%gﬁﬂ:ftﬁﬁ?lﬁ&soj wﬁé@trﬁﬂkpﬁiuithﬁe at!lcﬁg kS bPTdast oth Qubtitle track

can al so contai'n r |nfornat|
and ifgrmationgoabling disital rishts managepent lﬁﬂBustan?dan§éGe2 & | The ‘movi” list

chu@edpdi sRilas to ﬂt!é”rdo@ﬁ Qi’shclﬁﬁﬁ lslitgmh i PRE Q. 1. avitteflb a@ditibe of a ‘DRM?

et S PEXE it SLR 400 rh COME %, L0 oY 800! B that

- contairbdiditalaights ofinadement eﬁ‘ca'ntatlmn,v\einth ocm bandentified bgdea FOURCC code

nncﬁi.f g'.t‘dﬁ | n Vﬁ%gﬁgﬁ%@gﬁp‘g&r tol le kﬁgﬁéﬂaﬁﬂ‘&%& @%OH& two characters
are fdd ds signafly et ther @hl@lst@ataw @g@alt@ghtﬁr e gernent agomation. In one

emb%é&éﬁﬂ'tﬁe beR1P RhuAk 2P0 RAGKIGARE ﬁ?%t!al/ngﬂts @mma é&ﬁénthﬂ%hnaﬁon for

-~ the dwieo M%&Sﬂm@% tﬁ%\g?Rth o gtA QEWG$ §tt%mr@ctpe;§asb§he digital

nghtillﬂadagéméﬂtqﬁbfécm I‘Jﬁﬂﬁ R0k ueR Thd@forititienhethe ‘DRMNéhunk to decode

the e RmPRaR o 2SR Thiralbn e Srsemn o1y DM Shunk before
a ‘videc'arhiiak !sanmrprlated 1as &rdamdg ttmtlthedmdbh’echnnl_e sentprotactedit i on
t N3l o RELYSES, yedl B KocBERRECK B ARnloficd @l oF W Bcent invention,

managenen SO con aln 1 n

the videp t:l@unks 15~ wlgmastlar}bfrmgwtﬂdt th»l’@ nartishengryptiongs used, the ‘DRM’

- chwflRWBHtain’s ¢ re@@i%hce tb'tﬁé pcﬁ{iHﬁ‘ bt Qf‘w&ed'né hinilBi & hbtyptddnd a reference

accordance w nmbodi ment of

t he
-to the key that can be used to decrypt the encrypted portion. The decryption keys can be

located in 2 “DRM’ header, which is part of the ‘strd’ chunk (see description above). The
decryption keys are scrambled and encrypted with a master key. The ‘DRM’ header also

* contains information identifying the master key.

A. conceptual representation of the information in a ‘DRM’ chunk is shown in FIG.
2.9. The “DRM’ chunk 270 can include a “frame’ value 280, a ‘status’ value 282, an “offset’
value 284, a ‘number’ value 286 and a ‘key’ value 288. The ‘frame’ value can be used to
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present invengion that includes a video t(rack

mul tipl e audi 0-tracks, at |east one subtitle track
W@PWSFDeF mat i on enabling digital rights mana 2004041667

illustrated in FIG 2.8. The "nmovi' list chunk 42" is

simlar to the "nmovi' list chunk shown in FIG 2.7.

referéick Mhd QRrafel £4:88 oPYidéo. "@%%ta@l@ Gdle M&Js@ﬂ k®iIndlcAte whether the
each video _chu Yaﬁ he “DRM _ chunk are
a

frame I FARYPLNabe CHR u"d?%ﬂ Pints P ¢ %ﬂ%ﬁ@&éﬁ%ﬂ@fﬂd ook within the
framé Eﬁcgﬂﬁﬁhﬁﬁerf _Wh]ute |2t86 @E&li&ed t#e Ruhibeeof @xr@t&ﬁﬁ@ﬁnctﬁé ®lock. The
A he fir wo_characters
key' B8R e AhSuloh st p ] &/ Etrpf i Bpek

to signify that the chunk contains digital rights

gﬁ% b tion. In one enbodinent, the " DRM
chunk b&XIrgIE'/ es the digital rights rmnagemsnt

i rifter fida i’ chutlof4 Bt apsionsd dhwok th gak be @sed Pandeuthe gdata’ chunks
in th& hﬁowDFfMt r?\tﬁﬁ@@ 10 SRVdRSohEATMd Al 1> CHRLReah R i im lemented as

L tal ts rranaq%érrrent pr of ect ed_vi deg track

specifing it R AVIPER T DRET CDRMARSHE (6 GO0 Bk cah e implemented
usmgv%ad@mmg e tsg\iﬂeme tﬁé‘ﬁ)c%t‘{(]itrﬁﬁﬂbmcthél medofTea@h efiHey dathhamnks in
absence .0 C ef o Vj
P ig drk B a%?lﬂ@ifws%tst b i1 R eyt Sadi™ date” chunk
by thenpcRireeibed of |tI[B Mta and ithyptyperofsys detn The FOIMRAEGNmes referred to
f the present invention, 30 the

aboveca&eeu3ﬁ§'§€r y partially encrypted. V\here
parti al encryptl on |s used the "DRM chunks contain

aﬁ%ﬁ\ﬁf@ﬁﬁ‘@G a “video' chunk that is

encr pt ed anéjpa reference to the ke that can be used
igagnts 1of dheoprepspp insgntion caphe v mefimedja files in a
numBéﬁBf % s| Iﬁcéﬁeeﬂlsﬂaﬁcea sysElys i @@cﬂﬁﬂanc@ﬂhﬂheﬂn‘éotﬁﬁ{ehts%f the present

inverfigh o BT RPa U G e i 15 OB ieparalg ideq tracks, audio

tracksvmsl @ibtike yrackshén s@R%sthﬁ:esi athalisforma3fborcarh as Asenu information and
f Qr LD e er key. A conceptual
metai,(p ;t.)ar eglﬁﬂa g'trl]thglde% 4 PKS ertech ]‘fnp thn%é "DRM chunk is

ftion in a
sHeother systeRIsGn acQQréancvh‘eth arbedigieoislof 2FOpresent iimsintio® can be used

to exu'&{t %%E:ﬂ%{t?dﬂ"ﬁm%% \efé’ﬂou\%t Eé"én 3 gﬂ% ‘?ﬁl@ﬁ Dk (‘?f\fﬁ’%t and author a

_ val ue
singlerpmaltimedigfile ipsacgerdangs wish a%@albpénness of ﬂs% nmsep!; nmntz@l ‘Where a

DVD30u3uitR) R086/ QTSR RETMR i 8 4486 ce et éiﬂ&ﬁhﬁl@l@ts of the
e rane o Vi at us e can
prescUBHOTISR, G788 Ao O AR (et Sop pasiof o o 4 i the audio

- s0 that didf sdio clumks eor?d mor‘ths video chenlstiathie mwly beeated multimedia file.

In adce{n%hé ﬁ%gneg% 3%51?%50%[ ﬂie nbV@f %g%m %% e;'rgfe:%% %é;ﬂoaged ar{ld used to

genemﬂaendamonkmm inthoded mvthe withaglia dter ences t he

ﬁéi‘%ﬁ&ﬂh%@%ts Egﬁ% riefifle 4 9%@ Pltﬁﬂfh Ef&df'@ﬁ elx&stﬁkggh BdRnal content

toan @ﬁﬁmuﬁw@nlt@mm lerin accordang @wa@-eaa qr@qdﬁa@;t of the pregenpinvention. An

examfIRWikRldingadditfonalTBtitent vidilld BBYH kadﬂ7an dd&ltﬁﬁhﬁl audm track to the file
enbodi he "i.dxl' chunk ca emented a

- such &5 q ﬂr@a trapks pontaining f&%l&?ﬂtmn BhQFn%?Po%&PWé%ﬂ“? aftog-created

narrativedyf 2 vabativh video)pThe apdicioraltfdio uatkn gufdat@oﬁtmmlbweﬁslnto the
multix%nEcZita \ﬁagf{:gﬁﬁ @ﬁsﬁ rﬁgga%fxlﬁr?fa%&é ny b Il}()%lfn ca‘ﬁon o} hleemgrfu & ormaﬁon in the
multimedia file to enable the playing of the new audio track. : .

3.1. Generation using stored data tracks
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the “nmovi ' Il(st chunk. In several enbodi nents, the
“idxl' chunk identifies each “data' chunk by the
WO 00 Meper of the data and the type of the @&TAIS20DHE41667
FOURCC codes referred to above can be used for this
pur pose. 3. ENCODI NG A MULTI MEDI A FI LE Enbodi nents of
t hﬂs@ﬁt@%ﬁﬂta?écﬁﬁﬁ{& 'vﬂﬁl nHél?Q)f i 1&%&@1% @lvention for generating a

one

multimetiafite js dipstratad in rFIﬁie éd} alawa@aw @qmlacmﬁah Phihg gystm 350 is the

_ 1nter;eg.§er fSQS’PHH intrfeY R rbhveS 3Rura e hﬁbﬁlﬂﬂdnt anfBtefedviel @@m to create

| es cont ai ni ng. separatge vi d

o muligelis i SUDFARE W REKGIGGIERI ThhEr SRR TGRdp the formal
deschBéPEtBvE] The SheHeARr ﬁl@ﬁ Lted:dikfdanﬁﬁinmﬁora ndncemmg dmefat ddta’ from a

e S B RSB B, HRbbR i Db i

embbdimm‘sloﬁmeqﬁa;ehtemmﬁdm tb @ sexdgeatevice 366+ mat i on from t he
| OUs file ist.al
au oty ]3' {hg imﬁg ﬁlﬂ%(ﬂad tg thel :nﬁ e ealPbrS fre( st g@' on ﬁ'gfé’r 3ge dev1ce In

(Y accor ance WI
sevem}r‘mnﬂJOdBnﬂntS)fall g tir ebunks arwmd 6n. thovreme goragg/d ewge " ofher

_emb&&lﬁlehtg' thb @ﬁmﬁ@s %z@%eﬁfmhﬁ@d ioﬁﬁé’ ﬁﬁ&lda@& fré atvafistyl of storage devices

diments of the present invention
or g@&fﬂt@%d@f%‘@é@btottbe BIRLISRRCT R B3¢ EF‘ec onmpr essi on and can
I enCihe RinboliBn &t dindtrated i IFAG. 3.0 teUDMNEwhkak 358 a.ud the “DXDT’

chur&g':}r{()ﬁ%gg g esrt~qc3)r| ‘%a%r? g\é%e(%gﬁaf hﬁf&l g%sstclfrﬁgtoﬁgsﬁoﬁgg ev?ée% < v1deo source
362 1shorElVbh Bt gyievizmand is deeodrlnseg avideadesden3od and then encoded
using ?| egtael%oga%r gﬁ% i ngnEPa?é 206 A8 Tho 2h 85 sHHﬂcFé Wﬁ'@ also stored

5 can@generate a new multine
on stordge doyicesd dindip eliuks prsrgencretsd hyrdecoding dhe awio;squiep using an audio

| _decoﬁ‘hij §10RSH ! éxﬁoﬂlﬂfgo Re GE%@& %uéﬁbt Lﬁu‘@m@'ﬁﬁ@i@' dRBleraf72. “Subtitle’

present 1 nvent addi

* chuckears EewEHe SO It BRI FS 01 R0 aneth SQERR i Th dhigites sre
E provldeﬁcﬁlf alfBstithiistddee 376, UﬁlhclﬁSorﬁrBrtﬁHﬂy of & nambecoftubtitie fgmats into a

o BRI ko RSAS,  AS e B

;S{ c&{ gé’“ag‘gnnat such as

SRT; SUBkoriSsi Mnaddition,ith bitthemforghat candettha ofmﬁom bitHitmap including a

o colog Rgﬁ%%%lcqlgajcaﬁ% %e%‘i&’?%ﬁ't’eelgol?—\iP "’Ea%dih?fuﬁ@g Lo 8 color depth

f ormat’i on l'e to _enable

 identifieatioh dgni eaghoff thheixieempassiile faur difkcolar. cpdese Actigle spltimedia file

can Ig%l\xﬁ%rg%?@ﬂh oﬁé‘&@lof 15@5&5 SookQp e /(§¥e 7986 palate FOURCC code in Table

004/ 04166 t@ mt emipn accor d nce énldg{g It
2 sberRodTHDRNT Mt DifEaR RO RE FbPeTAG s simutaneous
colofUtakbdT8¥bn?  iphRtd 8f i1bl milliowtcetbrs.n Inl ﬁitexﬂatﬁ;e Finbodimients different

ent of .the sy 50.15s j_nt rIe r
Ry N ACE RS TN LT SRITAPIR T bt U8yl of the fis
transcode? 1376 4y providedriv aecondatanscalendT], iwhich eorhipieeses the bitmap. In ode

d t ' ,

con Bl Hhe L TR el RS SE R Rk, o
suitablecmimpeessionffomats irgisebncer ning “nmeta data' from a

H" 0 @t&n S tﬁé“mtei@&@es' Bétﬁr%é@&l{@ I'va@ioh Lgnﬁo@ers decoder and

i med |a e I n accordanc
tranquéeg@mnfpm sibil3iFect Shaw sieaia eégr@g@ms‘?ﬁéf ?IPS%OH In other
embbiifrcfB UMK So RN wied td erfoi@ the E@dddﬁ%\/ decoding aidoradcakingneed not
st or, evi In several enbodinents, all of the

comply i Suﬁg gﬁf‘%d on the same storage device. In other
1 0L tHeOitlinstetéds embbdineint) rskgarate \prixeesging cothpdnents ateeshown for each
mﬁd1 nﬁt?gl*r:clgte gldgﬁlef- e RibL Sk %E# {é&éﬁtrﬁécs &Lqeaﬂaﬁrééle%f %ﬁamﬁl{e a single audio

and “provi Teaver 1n
decodemmd dudiq nmoénbmld@ﬁmwd tqmlpratee@ldm clops faor@ all qf e sources.
"DMNU  chunk 358 and the "DXDT' chunk 360 have
al ready been generated and are stored on storage
devi ces. The video source 362 is stored on a storage
devi ce and i s decoded u5|ng3§ vi deo decoder 364 and
then encoded 15 using a vidéo encoder 366 to generate
a video' chunk. The audi o sources 368 are al so stored
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souesd38i ment, the "nmeta data' is eﬁressed as seri e%uglf(

on storage defices. Audio chunks are gené[_at ed by

decodi ng the audi o source using an audio dec 7
WOHESPHEY encodi ng the decoded audio using an Pgﬂg[?s(}ﬁo"%“ﬁm

encoder 372. "Subtitle' chunks are generated from
text subtitles 374 stored on a storage device. The

cSPLAd ROV Rflehentad bh b sbmbnienssingleofreare and connected
Typlcgdh',élp‘e %I_lg—%‘\a/g#gs?%many Qi?ﬁq .nunber of subtitle formats
{0 a stiortge daW.@_e)Serév@S@iI'{ﬁFﬁa‘E}SIf ¥at. In one enmbodi nent, the

Z%EE)&QI gggﬁﬁz}el tRe ﬁfge;rtm_atzexcia?%@mamdr clesuibed abbves ghl:ﬁ@gi chunk,
or . I'n_additjo e. n Jhahunks ;
the ‘KD fabakipfe B eﬂaﬁhpﬂ{gr R nagfdggm%o ogr IE%Halﬂz:;lf1 SI ék- s
accorgﬂ% SvithidHEbcaRhents phitatpeesenicilivention amast be g@rpqg@@i a%[:? Er&w}ﬁ%d to the
nterlomer. b oaehid} odidBRhL fdaGth irf Bemultimedia file in
interlesvr. ckli? PIOSSF b?t}egqng{?%%iéfa&g%rg‘% g%’é‘? ?&‘Rnﬁj nole tu ;“:’ o
accorideiwTatkirperibddimenta therprsenibinortion 1A 4HOBHEC Bhygper cetat :

pal ate | ook-up table (see "pc" pal ate FOURCC code in
Tabl e 25 2 above). The four bit bitmap thus allows
each Gamerating ah Hehanf f erent si nul t aneous col ors

HE e kot o el momt s 8 S0
i i it then

emibcimet, st g et o RN LR et e e

parsefifinfo e HKDI? chinilah opdembddbnem, e omietednia'os SXBEETHAS SOricS

_transcoder . 378, i eh.co S It ithéntOfhe ‘meta data’
oL SR it e
stateRbAERR edptesséhiy argnifadvaristy of fosmpter In spyery progpfigrents, €ac d

,conpressi on for.omt . fHee caivodihhoney) tsgverdle'meta data’
data’; %%F%c‘é@absggmlg@néf%é&&gﬁﬁgﬁs m%r?c debs ., degﬁ)ql% e%‘l%ssi ons) are
stateiemssinorl 6irs formdtolsuehney Fultipqte BECISHtS OQeEh AT TS d
parsczlﬁﬁl& [ig BMnMata Q8 t ndets @asadthtementsrin atther formats are parsed into

R ent S, the. sof t d 1o, o
* cepamtro dliky, TnoersohRRHL (he B0 o kel ol writen into an XML

npLy -
conﬁgfu{—d?ioﬁ UGl ssiane adE. codfighratiohdilé id patsedie areatniba) Gupks within 2
epar ate processing conponents are shown for each

‘DXRddF urce. In other enbodinents resources can be . .
shanesabdagneafrapsystera fosi genereting di DXLk Sk i aastppof meta

 data= BRSSOl nbe WA of OxgEN SErdBraLal Gleciutioon iORIC. 3.1. The

urces 10 15 20 0 .35 2

sy FCTBROGISS o4 10T, cppeiiny 10 HE> affr G ogd  f faer 384

The ?@H}é%s oé"gg%&gg%i iﬁ&ﬁ&jﬂ:ﬁé “‘Héth rdﬁt;.f gﬁfﬁodaﬁt azj rXMLc"Bl@g@@qeé garses the
¢ ’ ] ¢ - data’ stat t into

XMbrahdr gengrais # i P@ﬂ?’ﬁeéﬂ'\'&eﬁﬁe §¥ IR 1?% e_]:1 rra%lﬁglr dae s eme’n Ak

churéﬁﬁﬁe[t RO iARPNAhe tIED TDiulk interdancetveth BN the gl data” ch

the video', chunks, the "audio' chunks and the

formaty dseripedt 2@KEinks i n  accordance with enmbodi ments of

the present invention nust be generated and provi ded

to.,t i nt.erl e 7 JgkPr ocess of generating each of

thé”':{;iﬁqnaﬁlbn%ﬁu%@?n a nulti mdi‘ﬁw L0 AcCOrdance wim an

Wi tAh sestemntheticare e used 1o Scpei@eht nt YRk i )

ESEE H%d BreBlnf thRhyige@lushebow FIG23.2CEhe meniruek gencraling
om chun

| e DXDT' chunk be : at: LD &

syt e sy ¢ M phdnisk e, A GHrhidr o medis

infolfia &% 5Lk ko folat af 5 tvideot souecs 424q an aydispsrusen 44fsapd an overlay
er

I nt ace and then parsed into a "DXDT' chunk. In one

¢ inputs to the menu ¢ generating

The generation of a “DMNU’ chunk using

~ system involves the creation of a number of intermediate files. The media model 422 is used
- to create an XML configuration file 430 and the media information is used to create a number

of AVI files 432. The XML configuration file is created by a model transcoder 434. The AVI
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subj ect, predicate, object and aut hority/statenents.

| n_anot her enbodi nent, the “neta data' %t atenents are
WYY i n any of a variety of formats. |n $ETAISA04/041667
enbodi nents, each "neta data' statenent is parsed

into a separate chunk. In other enbodi ments, several

files B2 aurél @teated B)E%t@ﬂ%/ﬁrﬁgeltﬁb Qidkd r%&ﬂllé %gf(ﬁvreﬁeigisf' ﬁ%&ﬁ)@?atlone using an
imioBNEE 554, 106 S0 EimBHboge bt Websive bt dbroter 438 and a video

encedealédrntesodmnthetvivien sharcodls and Rcodd i BOthE MAPmeSdBRds&#dDelow. The
St at ment s

RO SR RIS 4, e, SR A S mmonder 444 (0
decodeLthe @mlm god ancode itiih ¢heé mapwarsiescribed bk, eereefay MBrmation is

gene\ﬁ’atteﬁ 'u@lngngﬂ@@%gﬁw QIES r?@ﬁ fsgg]&gi' tg%rgléoedg é?B Sﬂbet érnl \t_ranscoder 446

ener at

con¥psis he eveslay it neraphieal renseseniatipn sue&:rasxnatmxdar&blgmmmme second
tranfdotier ﬂaﬁes&nsvgﬁaﬂhwh@onﬁau%n &Befonﬁaféhea@ 1§8r i dfdp' fippion in the

f | whi ch can
(e iy fhice T, 8Nt 1o oyt Flgncamiieingsibe ifosnation requird fo
build riet menim MVedﬁeﬁC@deﬁa&dXMe méhe g&ﬁﬁ'i&@f 4PRCEE Bisd 'i}?e inf¥nation to

gﬁ{f@’t <pXDT' - chunk 386 by converting the
gené%g?gﬁ a a'&ilpgég%nt into chunks that are witten to
the "DXDT' chunk in accordance with any of the "neta

daggl gﬂyﬁgnu&zggggats descri bed above. 3.3. CGenerating
system that can be used to generate a

DRNEPG Erhaskment, thecoediamaiehistan chiecteninidd mente] ndprd&shﬁtmg all of

the Ple@8€RAhd | R NEIHRBmpSnddtd. U ! %émé
C unlf %E er at in mlpygt e %%q{r@%%ﬂ?‘é@g%r g 'Eﬂf? mto a
aﬁﬂ%ﬂ @ oww& PSP wég%%ﬁdaby language selectlon A
meduamﬁaﬂehmtacmrdﬂzm& igtken elﬁso&mﬂa SFithPpréshe B RHEER zﬂﬁs‘!rated in FIG.

426 d | 42
3. T AP RO o BT o Dol NWrosBlenigat obioot g, which is

‘ assoﬁmiﬁb withum lougdee ot La@uagyIs{bmmf |db)aatsv$$3 tmeM@ﬂﬁaTob}éBt 264 and a

“Tra®laB4APe’ Vbjdoh 65, %'\Efe uM&!n% gflgg ﬁﬁ%ﬂg t]:k&%?% t:welsanguage

use {Oo create a

In Owd@dim%r Wardeamli langunse can eripdiceiod byUBEE639 bFo-Riber language

codefiles 432. The XM. configuration file is created by a
- 38 WO 2005/ 057906

trans er ,434. The AVI
uéﬁ%ﬁ’ﬁ%%%%% Oi’ jasts) of24ize informaiinayr parieus memisdpie language

selectmaﬁbobfbﬂael Mam eabjéoty 466 efov iadgiven qu@m anfle %ﬁfeia@éﬁ with the

LanguaQNORE, BR-LE 158 A ok Toond f5on “Plepud chisth i mosacibed with 2

numbgn gf aButiOGe ij eein dod andardfemnoeajm audbert e MedigTrado ts 488. The

- referéhééd %@éﬁl?ﬁ%@g eoﬂg)%]ctél ?%ﬁﬂldﬁﬁgﬁ% bgék;?ng Zvﬁdegel %\gﬁackgr%und andio

0 i nfornat
foﬂhaéés ObEaD46hd an audi o encoder 444 to decode the

AWl Emﬁlme BEjestes68t isiaBscb DR BN 8F < AGREP OBfe?,t w Y 2 Wtangle’
obi ecﬁ(gﬁé@% gntftor ti og é gener at ed _usl ng I ,

) BREoR] Shiget 68 2lse domta i EsaEmse ta g6 MadiaTrmek sibject 488
that mdleatea:dléemveﬂléﬁ toClnussdt whtheheO¥@tidRl%s highAgRed ro%pQ'd’fs.%llay Each
‘Acndne%ﬁg&”%%' 18 assgé:c?ate tﬁt angglgl erblotfn% Jegtr;d thariz. can inclide a
‘MenuTransition’ object 472, a ‘ButtonTransition’ object 474, a ‘ReturnToPlay’ object 476, a

“Subtitle Selection” object 478, an ‘AudioSelection’ object 480 and a ‘PlayAction’ object

-482. Bach of these objects define the response of the menu system to various inputs from a
- user. The “MenuTransition’ object contains a reference to a ‘Menu’ object that indicates a

menu that should be transitioned to in response to an action. The ‘ButtonTransition’ object
indicates a button that should be highlighted in response to an action. The ‘ReturnToPlay’
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t ranscoder ta(ie‘s t he graphical informati én and formats
it as is requirred for inclusion in the nultinedia

W J0pE037¢%8ce the XML file and the AVI files corﬁcgi'qﬁz?f’dm“667
the information required to build the nmenus have been
generated, the nenu generator 450 can use the

"objeo. chgg:rg%lt&ég% Oﬁelﬁyeirgﬁﬁ%ﬁhfe Blay\d feduek T8 SubditldSdection’ and

one enbodi I, ,the ' del .
AudimScloba okt APBBTSBERSER ) CLU: RFER TP h{Goq e Delow). The

“PlayAcholr @digcttcﬁﬁfaﬁnssé’ bsrayeRaN NS SChaphe’ wbjtic 48D ddiscussed below). The
organi zes the nenus, i

nta a i erarchi
Rectangleotieat ¥ mcnsrahEogn BE B RGaRT Sedplsy LS b
S?Llfec*l\idéﬂia’ Objededba indicsbs e medior doroetian refapnced in the mem
e

| odi, f,of.t r esent- i AVed i QnsdsS. i _ Tiile’ obiect
el B S A RO | ot i o
. 487 sdlaitadingRr ThoilemiTrd6®; objeric48a tefergnesscMadialTagky 1pbipcts 438

nunber of - u " 1P RbEGSt 46883 méhusMI@ dackground audio,
that gyg caﬁgﬁ Oéﬁg%a%%ﬁwgﬁ% S OmTabl e obj eclva465. e

backgivemdvilemagboverlilysdo contai ns the default menu
lbaﬂga ?e’tobLé%%sochel £RRNaPA b a hRimeliaptesetaig mgaavan number
e 1 ndicate

| 1'SO 639 two:|ett : TEE. crent_s
of *Chipieg et A8 g BIRSOg AU (30 SRR, Wil e 06 Tile

objeé{%élis@ Héntﬁﬁ@fei@%rﬁl%@?%l sfyensiaipnRookgr objdct 494. Thee‘(?ha?te;;n objects
. Venu —ofj ects ., Jor a aqiven | ar.e b £
e el S SRR el RUARE oo 8 e o
MediRIEHA06bjeERcABS hesoalatedbjvitbt thew. dBwoChanier’ \@bjgets also contam 2

nber,..of . But.t op' i.ect )
et Syl iy DS I S At st vt o

o . 498. | erenced .
“Chapiedotidot ais kindichtiesco 2 2B iR Fitbelt & 2pHE; ygigggqroq]ﬁtpgﬂe track of the

vi deo 2 kgr d Rugémes f o tNMediabmve’ obpject 48B. and a
mﬂt%e?%a\%%ggtgﬁ%b%@t 468 ies ssociated with an
‘Transaletipeipookyp] eliectAfd (disersse angl e’ object 484. The

" Byihd o anQRilabk63bbs 6T gruAs aawebee bE texh ctrings tlat describé the
_ " Medi aTrack' . obj.ect 488.. t hat. indi ¢ s »
i AR USRS e TSP 8 A1 Qi g

: ay.
 obje&iaehd the\MedinTraok] objectd.7Ohé STrasswioindeble’ whiekt é6§ hahamumber of

Ol OB EGLS ,E KAl Cafd i DEbUAE Gyith YENEhbhaNThid] ATonL O6lRE tobject is
Tra‘?ﬁfonirogl%lﬁt%ﬂ%crtansitl on o%' ect 474, a "ReturnTqPl ay' .
indicatiyeof a gat6eular obigitand hasa @éﬁjﬁftof 6??311%;5?%@%19?%, 453@53%151&(1 with

it. ngg‘i‘fa@g 5t bigBots Qb 85dn #ARaBYE of 2’ RkRyMiel that desbiibast the object

of these obj, %ts define tlhe1 response of the
indicatadibyshe { Brnslatierd ok oopshing RATUGHY 1aREIEES The

. kg%@&iérb%ﬁécit @ibdeDbirEld castruetbd ssiag mefterencmiigored to generate the

| “obj ect that i ndi . . o
e Bndobed B 4958, FE Y sl erncs

betweBt/tHe@bJdcnsi tion' object indicates a button that
shoul d %e hi ghlighted in response to an action. The
"ReturnToPl ay' -39 WD 2005/ 057906 PCT/ US2004/ 041667 1
obj3sc2. Gemaratmgsw XEMplfitg/er to resune playing a feature,
The » Rt &dd tﬁ:ﬁtﬂlé’ﬁig]g_ﬁéiﬁted\ﬁ%%ﬂﬂﬁﬁﬁérﬁ@ﬂlbw; whidh egtresents all of

contarn references to

[o]

- le. obj 487 (d]
the broompud Thee supEapaeRay 1o, CEbRu Gls BpUIERges an e

medi‘%ﬁf%s uSROBY Bl meRiseThe XA2L ot Be gorsaated dlyamplerfméing an appropriate

. ect angl € object, 484 indi.cate e rtion of the
parsgrz:fﬁmélﬁaw&hﬂiP@&%&"ﬁ%&%ﬁ?@%ﬁﬁt@d@ec dia' object
35 -

- 464y i GaitRlirbets,me dideoi editingepplioatiore tat orvedE B sehwith a user
. nu stem.. The - ial i-o6t > HRGH Sreati o
inteBFeopO BB R e BT o ACHOE| oot ol B B Sroating  men

modeksociated with it. The ~MenuTracks' object 486
ref erences " Medi aTrack' objects 488 that are
i ndicative of the nmedia used to construct the nenus

(i.e. background audi o, background video and
over| ays). _40-
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10 The "Titld' .objects 487 are indicativg of a

mul.timedi a presentation and have a nunbetr - of

WERUBIRT06 obj ect's 492 and ° Medi aSour ce' 0bj ectRCTAGR004/041667

associated with them The "Title' objects also

contain a reference to a "Transl ati onLookup' obj ect

494 eRlodirh&lAPWREre 2AMMEChHEnY &fsfent RIMEBIVSE 18E nfenu model, such as a
ertain_point in a nultiped a presentation and have a

DVRumsey B menyscien theapRmed by e Sisamty slimpaicatenu Wptipns relating to
contdh€ fibt iﬁbﬁdé@%ﬁbeﬂ?ltiﬁ&ﬁﬁcﬁlé E@h@r@te%@ﬁ‘h?doﬂ%%cé %\rithhthe practice of the
ref erence ransl ati onLookup j ec . C .
prosel RGN B0 SHDOLSRTE: TGPl BYMEPIGRE a graphical user
inteofag® ertabling itlt&:iélhlﬂihhi\icﬁl Ofk olq']?(ﬂ@ ﬁl@tn ihﬁllﬁéﬂd‘hﬁbdﬁﬂhﬁa&diﬂibr embodiment,
| d o] It trac . timedi.a .
the Hrif5e BF e oo e ity Wvidis BBl sy draior a fext
intepface that caliredit sl EMIoerindigkuapion Gitg. ect 494 (di scussed
bel ow). The "“Transl ati onTabl e’ object 465 groups a
nunber of text strings that describe the 20 various
part&3.ofheruqdia ﬁﬁ?ﬂ"@”ﬁfesent ations indicated by the
_Tiwhen dRPDMNE? chitk is GRAGLRA, the INRL IrFordiochHRovided to the menu
I\/ledlg ra(fk' ﬁg@rfcts. . (g Transl atj onTabl g .0bj ect .
sengrgior Al melylenitng dats required, faspravids dicobnctigrovn jvidsos baglground audio
and dssgound ederwfyts lfori the ?ﬁmﬁlg sbgdi%mint&hé azho ekddel (s@@]d@ééﬁpifi@n above).
Jd.ve of .a particular .obje s a,numgber, of
In ohShARnAR A vidse it S BR sias eg i< btBRRA o) Rowio, Inc.
of Safp {ilahaCAds usaliogroedathe soare metdi tradkis\tkatabprasdneic video, audio
' [ - Okl 25 indicated by the
and Eﬁlftérp&}écﬁaﬁ oﬁ%‘é&% gﬂee%%ﬁ ﬁﬂ{v‘?@iﬁ?ﬁ‘fenu. A

ranslation ] ec a particular |anguage.
nmedi a obj ect nodel can be constructed using software
com‘j_glg@g,ﬁtp,_gg,ggﬁﬁ@ﬁ@eylwﬁ@gari ous objects described

abqve ,and t stablish the required associ atjons and
re rglrsrﬁlég§e‘{) l@g?‘(ﬁe € { IHedig irake sthat grozsegl gs sthe background video,

back@emaud atuidivgaminfotdgréindebubton verleyandre guial inaNsibple€A VE file for one or

: mor?ﬁfe%ﬁﬁs{?‘tl%g chi] r%th%%gﬁ%ﬂtgt_hggﬁ%%gﬁ i %Iﬂ ?ﬁgﬁ{}ﬁ%ﬁe galnl beogreated by

menus an

using gaftwangr dasignnd fio derddaye vidbontidip emd diutton heerlap diacks. The ‘audio’,

‘viddd’! iﬁﬁl WRHaPY cluiks EEYSubifl® Mk %nﬁ%ﬂﬁ{ Q)%ﬁ:{gf E@@%fg%fnaﬁon) are

. 1nplenmenti n% an appropriate parser applitcatio
interfeavediptq HeAYH farmat peyapliant flepsyog andpigrleayen ot her

enpe dhéf?fdrh@d aBovd, @?ébg)ﬁf%té IAnNg ﬂlépcllahq% 'tblﬁzﬁteg_aﬂar Q:?GH’ hiGuan other

user W a user interface enaplin e difec ) )
emibiyffent BT oHieatiRte Gorts PREEaRFOFONN | Hetdhgtcontain the media
infororatiah npgl ta previde thetdekgromndlhdid batk g2oumdtiide A foreground overlay
info %9%? 057906 PCT/ US2004/ 041667 I n enbodi ments where

another nmenu systemis the basis of the nmenu nodel,
such as a DVD nenu, the nmenus can be pruned by the

user ki ' [ cont ent
ot 2P Ep b b KNPl RRIdRATIE BhE eI Tiles OO
acBoPRfarreBodiment, aHeonEert is conbgureddo pprsedaformation from the XML

-~ confighitEBh fikdito dréat® R EWREAEUTRRInk (dBIcBibERBRR). 4RABdiRYn, the computer

can coeate {h%"ﬂﬂ{ﬁ’ gﬁu%ﬁ%é:s%hbéjf zﬁ)rove) using the AVI files that contain the media for
each menu. The computer can then complete the generation of the ‘DMNU’ chunk by
creating the necessary references between the ‘WowMenu’ chunk and the media chunks in
the ‘MRIF’ chunk. In several embodiments, the menu information can be encrypted.

- Encryption can be achieved by encrypting the media information contained in the ‘MRIF’

chunk in a similar mammer to that described below in relation to ‘video’ chunks. In other

- embodiments, various alternative encryption techniques are used.
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interface ena@r ng the elimnation of obLects fromthe
menu nodel anot her enbodi nent, the prunln%

WOrRBHUST¥an be achi eved by providing a graphi cBF W§%‘F’4"‘““7
interface or a text interface that can edit the XM
confi guration file. 3.3.3. The nedia information Wen
the "DVWNU chunk is generat ed the medi a i nformati on
“provided to the nenu _gener O i ncludes the data
ré’qiﬁ oo aiiqaesdnafien ChEews ré] GN backgr ound

é}rf-mgggckf t%rIEIGir gundh RN tay 801ftﬁms ld?.e conteniothsn the full menu can
Spec

t menu nodel ee.. de Cri
be automa@nellxemm’@e‘ﬁ%?m the PERLEe gél ]3' a&%@gon suc %1 ‘objects 487
assoctedeRVR YR ‘isdid objedterd4bYhdRobjeats uketﬂcto autiﬂnamﬂﬁ geleapig 2 menu in

dt d he
e ol b R A T 0 0 S o

energﬁée,ﬁ EML feenfigaation fitk farcmatnpﬂmmﬁ%ml 3ha simphy prablss; selpction of a
Vi dd SeRekEPEY fhe dullR ARICHubtitle tracks
Pmlctlﬂ’é Dgt ‘Eﬁlé usdefld t%hzaggkgr ound Vi geo

to usdpackgr ound audi o and foreground button overlays are
stored in a single AVI file for one or nore nenus.

The chunks that cont ai n tracks
{5 clmemeins Dateh oy DTG R HREL S uffEped e
' Jﬁ{ehfséﬁi QcitrdifRe W&ﬂhcbeﬁeralﬂnﬂmmmemts of/ thel argsent mykationTdye capable

o s o S SR T, AR, e o, g

mforﬂnﬂﬁtﬁf lhﬁﬁ‘riﬁﬂg it 3MiD fite/ito enarste theHip ! ,{?;ﬂu?hs These
nter.| egv t i b th
syste@aﬁlegge @} egM&j Iﬁgﬂeac ﬂef?rig ﬁlgﬁléq}te amﬁﬁﬁfa’taa ﬁfogﬂ{htl | o e menu

objecotriodel. In btherf embratiments, the eoniigneation|fde pesdinpt Be &S o
contain the media information used to provide the
background audi 9, background vi deo and foreground
oV Generaimg Saudie’ BHPkS3. 3. 5. Combi ni ng the XM
?,E{é GMARE icRMhKsi thaha@ngotindishchtinki dfenultimedivefiles in accordance with

t t f
et B2 Rl oE S B b 2P s o e

 encoding Wawientee iatourdad{alesmnkd énl 2abwdaice Wih dhelinracice qfpe present
. t
1nveq51§>gg c?x{?e nﬁi\?putréq%es t@ﬁ@ Ml &R ‘Hﬁ kndodied akinped nﬁ}beﬁkc

contain the nedia for each
menu. The conputer can then conplete the generation of

t creating the necessary ref erences
f‘i]%gﬁw%%mlw

ween
t hWthhF augiousaRrce 1 Igevgrti &?ﬁ%%ﬁfﬁ’@ E %“&‘B information
corrés@%t{lﬁﬁgitd AR &Afknbeofn eobitpipeading Enidey prinmk, dzm tmbodunents of the

achi eved by encr n he \nedi o) i
presqng mmtlewre—emﬁl%kt é Srbrhproggss r;rﬁ%tﬂ%aﬂﬁ%é Q%Eﬁlctg%%hﬁﬁg audio is
usGREE 1hDBIG.bBMOVTTien prozksst 480 involves déattifingnid$2) |4, ‘video’ chunk,

1dengm{ﬁ§§g§9d'u§e %n i@‘aﬂﬁfkw\% %Jggﬁi) %égg% ‘%’fd‘eroy RhfuflNand extracting

(486PER WSRO GdfbAMABE7HeN3he existing raﬂthoccbgehte F%Preat? @%g}@ M5y ‘audio’

' .- 'Ch“nﬁfeﬁg‘l’ %)Eo Geflik %é“ 1 ki1 RS @dcididio(4vay ks addttat tid éhtire audio source

has twen a@tﬂm&@g gﬁgttwlylc@ ewgts i f‘gégtq%&tlﬁé @%‘Hﬁ f}ﬁg%'grpﬁy gud"
sinmply examning the "Title' objects 487
3.5. Generating ‘video’ chunks
As described above the process of creating video chunks can involve decoding the
video source and encoding the decoded video into ‘video’ chunks. In one embodiment, each
cvideo’ chunk contains information for a single frame of video. The decoding process simply

 involves taking video in a particular format and decoding the video from that format into a
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associ at ed Wl\th the "~ Media object 464. 'Iihe obj ects

used to autonutically generate a nenu in-:-accordance

W0 2954879 bodi nent of the invention are shownPCH/USR@4041667
3.3.1. Software can generate an XM configuration

file for a sinple nmenu that sinply enabl es sel ection

stan@hrdavid@pforingt MiickS8aY bR NimRbmBraltelt THE héddi; ﬁ%@éﬁtlh%lves taking
th {égdsg‘ggtlon of the audio and subtitle trdcks
©§ ; Secfingatienydesxerd esperaBaaLyiden hweky gping the encoded

videsi ngl e configuration file Systens in accordance wth
i nent s t he .present |nve ar e

sevger. enbo
cap%ﬁ'?‘iéeoo?ncﬁg?{eﬁnaﬁcﬁ ance i} 80 &RbodgReY g‘?fo Q{e BgSqnt  igvention is
conaephially nilusiratedtin FIe 8. dRtteaiden encvdan 500 pfeprmsasse@ IS()al’tHe standard

v1deH§hf3En£trb$h§@¥LI\/fo'hbﬁ egtﬁnﬂgﬁego%tig thef] %ﬁﬁﬁ% gnqqatgg P]ée[pfqﬁqssed video to

f'ens
providg mogien wgnmn@ahmﬁaii datthe preprenessetliddeoard diseeeterensine transform

(DCC!‘birﬁﬁl’orfﬁEQ&b Sﬂmlsoﬂe@ﬁﬁm‘é‘mdﬂlg%tﬁm Edﬁ%eﬁgﬁgd QB! FSﬂowmg the

,JICI | e gee
DCT: Hamg 1, éb%n‘@ B%Pﬁjrﬁlk‘émﬁ‘i’dt We? ‘angirediction SIRuisk pesformed. A
compitelsieldlmdﬂr@ni bl&s thén g«ﬁﬁﬂﬁéﬂi Sorﬂbihﬁl LiPr éfﬁﬁa%l@fversmn of the

esent i.nve n be erat decodi ng
videh 1P LERER oootecHd, SeheP e SSimEBE B pF e o etimation. The
compmsa&dbitsuﬁwrﬂse‘.hamusatmgmmathw‘ﬂﬂed kugitsact i ce of the

r [ t he
Igh&?ﬁ d rctg r}&l\g € Pﬂél r{lg%h B@éﬁoﬁ gﬁg %gg%%% Jaust hﬁvegfmowledge of how
the presdeystinpriopessed.fisrne QBVI‘N:@ ml bhdeenddd by salecading device (e.g. when the

comﬁl*é@s\éﬂ dgdbo s ‘ﬁﬁéﬂ?llfp?ekgél of’ Qﬁeﬁmgqgﬁ a tg&f ”?hjfs information can be

m

b ‘5 romti on corres %&1
obtaig EEPSFi M £ of fhe quaptisst s b A inyerse RCT 524 can
then pe psltﬁdiﬁnctl viehd btﬁﬁutc‘cﬁl’ﬁhd ﬁ‘rvéﬁél Qlardti26r aﬁ!dd:hé’restﬁt ?fa@&f‘ﬁlsa frame store
5261?3 ceca be .to rie lIJlnk audio is rated in
[&°°% 'BP%%%E’% iPRFSFYV es |dent|fy| ng (482) a

* VMulghedih ﬁi‘ﬂs in abcherdarick ywitly emb&i)nehheofahd ipesent invention can also

- mduﬂ@fd‘ﬁm&lj &b 8&%&@2@0&]16 au télagf rgfr{engs?g%% C%%g%llaaﬁgemems can be

ext ractlng
methads eftGoppressiae yiden dpased mndqumn@e(ms@gnsmfwwn Thesectechniques are

d1scu§§Hdnﬁmh3_ﬂ"'Be18®OﬁlﬁS?en'eﬁllﬁzeiB@@ﬁr@%&Eﬁhﬂ hRen R rsdfolglts used by the

IS made t he entlre aual o SOUTCE

q“anél@‘fé%ﬁ& nt K%ﬂq}aﬁuaéhe%f’fm ep-hidthep arnentei affhe engaing process can
alsomuhid@psysh@m;mﬂaﬂﬁn&%s 35 3.5. Cenerating "video
scr ed ghove the pr ces of creati .
CTHR A EREs, TR pBe e dBe PR SR a6 Tpliasated using a
compated cenﬁigmiedn@ nehferrd doodaibusi fomsions tiescrivédisivve Chitiksles dff\detailed
a%k‘f% tﬂ?#ét nk contains
irmpl ga?i'égfgf ﬁmcgi%glpﬁwlp%}qrﬁgdn%éw vi deo. The decodi ng
process sinply |nvolves taking video in a particul ar

fgﬁptp,gﬁy@cg,@g,gdl ng the video fromthat format into a
5/,057906, PCT/ US2004/ 041667 1 5 10 15 20 25

30-1e PERPTASesTRg PRETaH NS 0 02 dhatere orfpamally perfoed by an encoder 500 in
accordaee npitle sme embddigieN 00 thé réveAC @8&ntist @by et #Kiulitber of signal

processing techniques to improve the quality of the encoded video. In one embodiment, the

preprocessing 502 can involve one or all of deinterlacing, temporal/spatial noise reduction

and resizing. In embodiments where il three of these preprocessing techniques are used, the
deinterlacing is typically performed first followed by the temporal/spatial noise reduction and

the resizing.

3.5.2. Motion estimation and compensation
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the standard Vi:deo, encoding the video alﬁd generating
“video' chunks-using the encoded video. A video 04/041667
WREHEHIREMG n accordance with an enbodi nent of tl’t?éWUSZ“ /04

present invention is conceptually illustrated in FIG

3. 5. The vi deo encoder 500 preprocesses 502 the

Stsﬁ (g P&e{ﬁ itk 204mbBin20 ofshe lﬁéde@ﬂhrﬁ’@ﬁlon can
or ne e preprocessed v

0
redugerthy ndmbamﬁ wxels @ngp ireesspia f epﬁgackqné{ §68.5ng&%)1' pixels that
are r pegt%(? n ﬁuﬁiﬁ&ﬁ‘?ﬁ@s %&d@l@lly rsaes fremein 6 PEo typically contains many of
ion

orna

er'f orned on the
the suoapeirkuidiic SReBaoTE ) TOMEREPET LN ERuEy Seted s of searches for
match q?gb@?sgoét\ieéﬁ%eﬁ iR (gs'l%laabﬂlopke gixets, balfixels snd quarter—plxels)
rme C essed bit
and @@mgatgq Q@S%SﬁdB%q%BFWF ege\{eé)'? %S}bgé‘g}é%%gt g«t:l'ﬂgqma% quahty Using
motibd! %smﬂdtﬁﬁotlw édeotiert éamrepouentgna Offbe @icESIDIH BY trp@r ding the

ts of the not
chanéq,esf %tr@ggrpfgm{eﬂgﬁﬂégs 1 df"a?{ f;rgﬁg% Eéir%gkiag Y ‘§téc>ri?@'fﬂé @ﬁtﬁ@ cture for every

framb D lomotion peériation, st eropdedhvides o gt 1t ARAIEGEE Sip an even
grid Ef‘gt%fésa %eﬁ g@%ﬁs&‘@‘f gﬁmt:&%lot:l&e mreaalca uﬁiayrommeas&m frame, the

eo W | decoded b devij ¢
encofier n toorindoaisbimgaedot 5 HESIANE SHREONDF UG figpying to find
matcﬁtng%l%gkd@%s %alﬁ)édaﬁefxﬁotlc)ﬂ? sgarétf Qhemmbtion adnthise‘macroblock’ can be

al ne nver se tizin t t
repregeried 12y dr tvgﬂgnnwlq ggr %gzé(,yg alfé(p:re %ﬁt@tﬁ% 1, Ofhel Btion search
algoR@hi 4786l perfoinital mmmm degrees of/ ec;cmeacqu énwh@l-;arpeérﬁsarch is one

the res ac nm~ Sef: fram
v i B Bl ML 5,00 Bt e o
in eittier alhaensitanone pixeh ab rartmue r@ntlelfdﬁquh@a the,gncoder dashes for a
mtcgﬁ’%eqj ﬁ@@ﬁ‘*ﬂ#‘ﬂﬁé %&eﬁce@dﬂi@ﬁl @mﬁﬁgmn ?%allalf;f a pixel
at a tieteh@tis eododeb At BESH 5@1&93&%%?; Searches mvolving a

F{ F‘f rgrgﬂé:tﬁiné!pﬁcbpn These techm ques are di scussed
h I d
bt e, pesadsao g Y o5 PaRl ey esimaion i

' accoY@hb® WithAsR efitdithenti efothe ﬁt:tmt imemtion.sDuting Heotion estimation the

enc egﬁl%%lgggﬁgg Eost%g i)ﬁepggcress %ﬁ%& s’b‘i'a&iﬂ?lh@ﬁﬁéﬁ%ﬁy 84| which is stored in a

ne e ment e entiye encod

. ﬁ-an:&ysiblem265%eqa’awbes |ﬁameer$egﬁtﬂ§@t‘1§lsbh galang dhensutrat of e quantizer,

f DOT @ foraaten 5D dh
perfnnn V%%E{;\grste%e % ﬁgg}%?l%gé %ﬁi%ﬁ?sgnlgﬁﬂ‘ tteﬁhlns et @r{ b %Ie; Zeas:ar;
for ﬁemﬁomnngrtbe awersp fenatigas|isse taef thesiram e%%%%‘%e ‘ﬁﬁs ﬁ PP

- wheR'd€ L?{) : rrega ePREIcRbIdanSe Wil al Elﬂbodinﬁnmﬁthe)psdsmt mventlon

er an, encoder Qr
Io it omesom R?PS?{‘WB s rpggé eqohx,gam Cbgﬁ&ﬁgag‘ﬁ' ‘Se,lﬂtoz;g generated as a
resuﬁfof%'lcﬂﬂ;ﬁI estiDbiGE Tiergslies iamagpm&majmmmf the enqoded image that can be
mat%}ea g‘%@ggliaf]he & %{o@gﬁadﬂ %ﬁ&‘aoﬁzﬁ t«%&&regﬁéﬁ%ﬂﬁm the

Ve one or a
delnterIaC|ng, t enporal / spatial noise reduction and

?pfggﬁgcre{;c%%gggﬂl L5 Where all three of these

Sin ues are _ use

terl.
s The PG E 2} 1p~eqr$et)D dperforged 03¢ %ﬁ}é@dﬁ&qﬁﬁg&%& i $1893.5. are in
acodyBfRY' %Whﬁﬁ&u& QpSAfiEE I ISOIBCANHOGIHPO0ICE), ZAmgx A1 (coding

tion estimation and conpensation -43 WO

trangf08$)057906 PCT/ US2004/ 041667 1 A vi deo encoder in

accordance with an errbodl ment of the present invention

can e nu els required to represent
a Vi deoq‘tﬁg"gt&k]B 1y 3’?8?1 41%3} pi xel s that are
repeated in rrultlpleframes Essentially, each frane
in a video typically contains many of the sanme pixels

as the one before it. The encoder can conduct sever al
types of searches for
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5 matches in Goi xel s between each frame (@s
macr obl ocks, pixels, half-pixels and quar ter pi xel s)
WO 2003{058hat es t hese redundanci es whenever podITAIS2004/041667

wi t hout reducing imge quality. Using notion
esti.mation, the encoder can represent nost of the

pi Chil ¢ 'TPlayml% Ee&pﬁ%?gr}gnﬁjﬁ &gﬁtgg[fﬁtfaha&m V@&ﬁa points to a

occurrea since t | ast nste storin
freqigpey dongpint @p@smm%éwhe pasarnd. vidser ¢qmeprAgsiquo @ 2-dimensional DCT

con®etd 'ﬁﬁﬁgeoﬁlock@ entBNE FSBE vilieyd Q&ﬁmﬁﬁﬁué‘srﬁgﬁnbﬁe teadily exploitable. A
analy i n an_even 10 grjd, of bl Qcks

frequigpey dein blogk cARBER SBIRGIY theli & erﬁﬁ@ﬁ%ﬁrﬁm@fmmﬁ coding.

the frame, the encoder can try to find a matching

bl ock i reyious.fr roc ss of trying to

find h&(%ﬁ%gsﬁé@%ﬁ eﬁ%’ﬁ?@@% 5’0 qn(g‘n sear%:”h ; The

not TenDOT doefficientccaneomkdified o improve freapmiityect the qaantized image
ci%%ﬁ%%ﬁé&ﬂéﬁ ﬁ&&ﬁﬁ? areal wherd'} Ihé a\ﬁlgraﬁg&%ﬁ%t E‘@h&% viewer. In

on searc ori t m can r-med
addttm dils sige gae be resfuced By inmEgasing m@n@imlméﬁ@anmrﬁt@smféhe image

whé'é 1t"i'§‘ﬁ6t9rez‘ictiﬁr cﬁéb‘éﬁﬁﬁfeﬁﬁﬁ A]JIUIBMVIE\QBII ocat e matching
ks by st eppi,ng thfoug rrép reference frane i.n

e| ¢ ders i 85 HasR Vih igpep} fe the) prasens vepfigrcan perform
whe eRr edferrdd ﬁoeﬁcﬁd ﬁl}oﬁ’eﬁsﬁﬂﬁlsﬁﬂ; efhanGBhed] :lﬂwb"s@@dﬁ Bi¢ychovisual
ro ref.erence in ei
ens el e kS Bt VSt Rioeg, g Poridhs B allppi some noise
thereannsse: qune ﬁ)ﬁs “wthoet dﬁ:gracﬂlhg rthepivided’sfappedramues The process uses one
I I ri.t gr. :
metFE ek g T8 BhoBAs 3y rElERR, @i ¥ P op el ol portormus 2
consd@ablp arophiaf coputation 4o avmd blmkling or siggivg@dfaeswi t h an
e”@tﬁéﬂ@ﬂmtﬁfmﬁﬂeop Eﬁ‘&ﬂ@fs iﬂ"ﬁ@d&}daﬁﬂe @t—H 'eﬁﬂo&ﬁﬁén@:.“ of the present
. estimt %1% etncg er has, acces RLepr, ocessed
inveptign o 15 m&ﬁﬁ % helofr e PPYHVisRal e W?F’élﬁmi s 8¢ or at’ | psyehovisual
enhiﬂoaﬂiensisoaapaﬁa @f cbhgollingWikiis rbolsamppedis GENRE atieckdyind can shape
t.he output of the quantizer, performng an

quaﬁlwgplgg ?lantl zation 522 and an inverse DCT

t r Budlh drerfatqv&d ranB 7 fast’ isgchovaseherbandenentseart dlsnussgd timegreater detail
beldV\P ﬁﬁ&%s&%ﬁﬁ%&?ﬁceﬁ%ﬂ%ﬁ%@%ﬂéﬁﬁé@n dd%g&ljagnéervgl?ﬁaembodmlems

ore I's"as It ear
of thmp@é@é iepentian waluding, eglme@n%mhabpontf@ rpisgsaé nmage edges and that

seeld {bV&ﬁhEérﬁfhte hivhéd 1B0el§ 8PRRRBhiiG ndise RELEL Me bdhagAhBE it is not
bl ocks and vectors generated as a result of Totion

readé]é’tapﬂ%f‘??&ﬂ VAR VBl t is an approxi mation of the

encoded |rmge that can be matched to the actual inmge

by prov di.tiona re information. 30 3.5. 3.

Di scret 31 ﬁgv?rpzf @P&’F%% ﬁd i nverse DCT

peﬂ’lher?stmiv bysycheviarat cobbrndehient tanalyest biockd Gf the Svider dmage and

dete&rf TS%W 1%1%%%@011@9&31&;@%? &v@pﬁ rgﬁﬁﬁlﬁuﬂ 'aeéé%g Et%e video’s

appegrancg. In opeswapbqsdiment, dhe @ mlﬂ@rlmz pdes o 1sagee The st involves
gene%ﬁﬁ%f@@i@fe%ﬁ@l@@ n'ﬁ@_é ﬁ%%@@ﬂ{p%&ﬁﬁﬂance pixels. The differentiated image

is generated in the manner described below. The second stage involves modifying the DCT

N

coefficients prior to quantization.

3.5.3.3.1. Generation of di]j’er"entiared image
Each pixel p',, of the differentiated image is computed from the uncompressed

source pixels, Pxy, according to the following:
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 prevéhsithe credtion 8f 3. magspbiflat pgls

The DCT is a get hod of transform ng a se(ipf

spati al -donai h-'data points to a frequency dqgnai _
WQ 20058586t ati on. In the case of video conpr es§‘|Ccr)rllp,ns2%'\”4"041667

2-di mensi onal DCT converts inmage blocks into a form

wher e redundancies are nore readily expl o;tabl e. A

e ok pleps plaag Al e that T

~Psychovi sual enhancenents to transform The DCT .

-.coefficients can be nodified to inprove the quality of

t Hehagi@iant i zed i mage by reduci ng quantization noise in
areas where it is readily apparent to a hunan viewer.
I'n_, agde L @%he fddgl 0%b 285 ¢apubingasitividdo)oy i ncreasi ng
qugr’f’tlzatlon noi se in portions of the image where it
is not readily discernable by a human viewer. Encoders

“in acco i L € ' ;8fts t he present
~invent .%ﬁ%rcl’gﬁ 1‘\3“%‘?‘ %‘rﬁ{rbwn W%ﬁc& eiied to as.a ‘fslbqg\ékﬂn .
psYemeilificatiorenfitan EXrE pectiigigets Ca1 KO ‘f?s‘i%‘ﬂ’d‘\% ’é’f}gq a l Emg
enhancenent aleSicaibl ibaificatienof tra gesféinignt values.
faCtO&eCCOPd)élggﬁﬁ é)tf%!eb?’kﬁﬁ ovv%%) sor?e noi se there can save

some bits w thout degrading the video' s appearance.
‘The pr 09g,s_ﬁg_y_seﬁnﬂﬂﬁioﬂ@‘lwdmkm@ingjaomk. The process is

referred to as a. sl ow .proce Dec j KiBlodal reci
C o e sl o3 o epeetr oHeRe Bptor, RANARL RS o e ok e
of tHe'diffrBtiane RdeeS Mcmsbhodners waetsdle hiosk és defingd @5 g S § Rlock, the
. .accordanc ith e ' : sent i nvention
ringin §%W%5we{egg.{n%9 Qg IR S10kidehethb®

psychovi sual "enhancenent. .The. .

" f agfidllypsythteskold isdeteamingd Sased i 18 TEaRIREMA} minimum luminance
.. control|.j .Sse appears within a block and can
Plxegghva?é)“eeg“g%%g‘hy}g{?g%e%oi se. Both the 'slow and “fast'

psychovi sual enhancenents are;giscussed i.n eqter

detai | = bel ow. Grbshoidysy chBear neTNEHY t<can be

performed in accordance with enbodi nent.s of the

present invention including enhancenents that control o

NoHEe datferenmgel atgpesarandie threshold eesused te givagater aap of the “flat
. higher, ] evel s. t j j | Blodlt fAsavefa different threshold
pixigae ek g rigipaiaR THE ot Aol sl Boak frmye s S )

1 e e, g Q1 A generated a8

fu'ssl_ovv psychovi sual enhancenent anal yzes bl ocks of the
oMM eo i mmge and determ nes whether allow ng sone

noi se can save bits w thout degradi gqg‘ E’fhf vi deo' s

appearance. | n one #hedilnBREN Phes W EHP %t i ncl udes

two stages. The first involves generation of a

differentiated i nage for the input |um nance pixels.

The differentiated fwhgs? phefdferated in the nanner

descri bed bel ow. The second stage invol ves nodifying

the DCT coefficients prior to quantization. ]

3. Sr1d-aglof e piiehd i diterd adedriimgdnaistmpla logier) epeakon

‘pixel p',,, of the differentiated inmage is conputed

fromthe unconpressed, squpce piLxels apXY,— raing =1
to fhE,Fdl | Bifthg?o's 5! #3180 5 Jgﬁ A =Pahe A,

flat',, otherwise

The flat pixels in the filtered map are then counted over the 9x9 region that covers the
. 8x8 block. . ' '

flatcount,,, ;. = Z flat', for 0=x=8 and 0=y=8
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-Pxyl' 1 xx-i =pxyll where p'X, will be ¥n the range 0
W%Z%@S‘Pﬁ%sum ng 8 bit video). PCT/US2004/ 0418&T/US2004/041667
3.5.3.3.2. Modification of DCTcoefficients The

nodi fication of the DCT coefficients can involve

- conput atiqn. gf. a bl ock.ringi factaor. . Je f .
L BT oRie Bkl gistin Anen@ it e ke Rl R [ rpression:
coefficient values. 3.5.3.3.3. Conputation of block- '
ringing fact orri:@@rgbezalauckbigytmc@&ntg,ahe-io)ag%+a0)/r410ngi ng
factor” is cal cul ated based on the ) ocal regi on of
the differentiated i mage. In enbodi nents where the
5 bl ' b‘i&ﬁbg'" i hRhg thé AioREng ex ion:
fagfti%grgx?an e denzg:{%e%égaﬁ(ugli%ﬁgbtg ﬁlgvi‘dolfgl ogvvi %g nmet hgod.IJreSSlon
Initially, a threshold is determ ned based on the _
maxi mum and ni ni ndirgingfaciente® whenxengingratkied53i t hi n
the 8 x 8 block: threshol dbborknan f.ﬂn?,g Likay -
- bl ock-m nb/ock/ 18)+2 The differenti a_g {lmage and the
threshol d are used to gener &t THISHEHSHORHEISO | at -
10 pi xel s in the bl ock's nei ghborhood. The potential for
each bl ock to have a different threshold prevents the
creat i ors-0f-3d- kappwRiion gf blgrk@1egt or the entire frane.

Th ﬁI‘H@e@xe{ bilﬂﬁ'ﬁl%blﬁd i@ﬂth@im;é@ bé.tﬁhld@é:qlédlﬁ%% usifg tHdW%R)lﬂfo’lﬁf'ing procedure.
<t hresho at, =.0 otherw se e map o at
In seyyegadjembo “‘F‘?"l‘%g?‘e%“a%‘@o‘if $EHaES 4 Bl e | ogi cal
operation: flat's,,=1 when flat, =1 and flatx_,y =1
and, .l at . .-~ I =1 .'s,, otherw se The
fl a% %Oﬁlw %qgéirﬁpgﬁgorﬁlﬁffag%%edso&;cg lgarlra ‘then counted over
the 9x9 region that covers the 8x8 block. f
| @countb/ock - f'at's,, fO'T——gDZ‘ -~ 8 and 0 =y =8
-46 1 5 WD 2005/ 057906 PCT/ US OOﬂ%ﬁlGG? The risk of
visible ringing artifacts /c/ {an d be eval uated using
t heyiiepd § Q¥he 64 eXRtLESIRTumitanBgvalghRdfSkd8x8ock in question and T'is
h ‘%I%I atcgnnt bi 0%10 x256+2(g% 40 The. 8x8 bl ock's
the YanglRTAC v SESEOB© oTHien ofthe SUHCTITASE  he fol | owi ng
expression: Ringingfactor = 0 when ringingrisk > 255

2021%55-: %‘?@5 ra{ %%Q'%ﬁlﬁlk cgefﬁcieﬁtz %%éiﬁbﬂ‘ gk ERSK At fﬁ@ré’&uﬁﬁ of that

coefficient’s value: :

1

wn

2

fee

25 . e, =t  for 0=k=63

where #; is the kth coefficient of transformed block T,

3.5.3.3.5. Coefficient modification
30 The modification of the DCT coefficients can be performed in accordance with the
following process. In several embodiments, the process is performed for every non-zero AC
DCT coefficient before quantization. The magnitude of each coefficient is changed by a small
~ delta, the value of the delta being determined according to psychovisual techniques.
The DCT coefficient modification of each non-zero AC coefficient ¢y is performed by
35 calculating an energy based on local and block energies using the following formula:

energy, = max(a ¢ X€,0.12x totalenergy)
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3.5.3.3.4. Cod‘iput ation of bl ock energy TQe energy for

bl ocks of the

WO 28h$/efiP0sg pr ocedur e.
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10 15 WD 2005/ 057906 Table 3 -
S a consta

coelf P&t °Bb

ak _j

o

ta%iqm

Bp HOREEL

escri

ed In

folloWwad @latdnfHip01. 52. 02. 02. 02. 02. 0
1.01.52.02.02.02.02.02.0 1.52.02.02.02.02.02.02.0
2.02.02.02.02.02.02.02.0, 2.
2.02.02. 02. 02. 02. 02.958:5 X
2.02.02.02.02.02.02.02.0 The energy can be nodified

accordin
f olfhe F#sh

mrge‘-laiﬂe] ‘éﬁ{é‘ CE

P e

OCK energies using the follow ng
x(ak x ek,0.12 x totalenergy) 1 5
Coefficient table where

'c&%n?gg RENHS

Hl kt.@%n%mg factor using the
e f ol

e R

oW ng

02.0
02.0

'%g ahhﬁg(ut to a look-up

act

tabl@@/@Y. 20 The resulting vaI ue is shlfted and cli pped
bef ore being used as an input to a | ook-up

e, =m1n(1023,4xenergy k)
d, =LUT, where i=g,

The look-up table is computed as follows:

LUT, =min aor(k,m x{(i +0.5)/ 4%+ k it X ojj‘.'set).?.x QP)

The value ‘offse’ depends on quantizer, ), as described in the following table:

10, offset g, offset
1 -0.5 16 8'_5
9 115 17 7.5
3 1.0 18 9.5
4 2.5 19 8.5
s 15 20 10.5
6 35 21 9.5
7 2.5 22 11.5
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table (LUT). (ek = ni n(1023 4 x energy', () dk =LUT.

where i =ek 2530 35 The | ook-up table is“conputed as
WQRIOHEP4. UT =nin o se ue offset, ,of set TheCTAIS2004/041667
1-0.5168.5 21.5177.5 31.0189.5 42.5198.5 51.52010. 5
63.5219,5 72.52211.5 PCT/US2004/ 041667 ie x ((i +

g 0.5)/ 4) + knaysx offset)ZXCQé) t' e ends dnlO,ﬁ
uatizer—as scrbed—inthe{fottowng—table—e&—+—
-48 1.5 10 3905/ 057906 PCT/A9S2004/ 041667 841252310. 5

10 93.52412.5 1C55 §2511 5 114. 52%3 5 126.52712. 5]11 5

. 514752913 515653015 5-31+14-5—TFgbt-&-4

11 offset as a fhfhttion of Qo valdbes 15 135

12 6.5 27 12.5

113 5.5 ' 28 14.5
14 7.5 29 13.5
15 6.5 30 15.5
31 14.5

Table 4 - offset as a function of 0, values

The variable Ayyure and kg, control the strength of the of the psychovisual effect in flat
and textured regions respectively. In one embodiment, they take values in the range 0 fo 1,
with 0 signifying no effect and 1 meaning full effect. In one embodiment, the values for
k;wm and kg, are established as follows: '

Luminance:
kfaﬂure = 1 O
-k e = 1.0
'Chrominance:
ktexmre =1.0
k. =0.0

flar

The output from the look-up table (dy) is used to modify the magnitude of the DCT
coefficient by an additive process:

cr=c, "min(dk"ck |)>< sgnfc; )

Finally, the DCT coefficient ¢ is substituted by the modified coefficient ¢’; and
passed onwards for quantization.

3.5.3.4. ‘Fast’ psychovisual enhancement

A ‘“fast’ psychovisual enhancement can be performed on the DCT coefficients by
computing an ‘importance’ map for the input luminance pixels and then modifying the DCT
coefficients.
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The vari abl e gex,,,,e and kgat contr ol tﬁg,strength of
the of the psyechovisual effect in flat and textured

WO W95/077906r espect i vel y. I n one embodi nent, t hePGTAKR004/041667
values in the range O to 1, wth O signifying no
effect and 1 neaning full effect. In one enbodi nent,

T A AT T
e’ lnnapnean be gt:neratqdﬂ:y calcu@)atglgzgx yﬁgorgglfzg Yalue for each

sixedl 52 K ut| Fidets fEhnie hDEéveyalt brmbodiments, the
1

iﬁ;&%ﬁi&%@%ﬁéﬁﬁ ;‘}E’EEA& bg[he)@k%ygaﬂ agd' by, ¥fqution located at

that ;ﬁm@ ixd] hﬂ%eDﬁ;ﬁ poreaké lﬁalemancakraysfpmsnmum;;ebyalum

lent c '
quBs iimpertaee’ of gpg:ehcan I;ea@qr}emﬁg@dslﬁgw Suél?ﬁﬂﬁ%ﬁ%ed amlc range
ofa ﬁoclé ixel %uﬁb@mﬂsgmb pieh éhycinexyersbembedipents éhm@-salamic range of

a3 )qs é,blq % 1?%?}{5 Icgllg}gﬁnhz%g e I?(i: RGBS ( J@;}g ik B&ﬁbﬁt@@ ®9' suBﬁﬁbflng the

xel's and "t %/ [ﬂg
valud¥Tithe aadbétipitatin the ateadrorn thayahsod thsiiguest Plxel n the area.

PC#L USZOOﬁ;i) k08 2 eﬁxé (ﬁrxyé chn bEUIRRYVEd REnPihe PirgdRrdymanéc range as

ortanc be generated by
follosml cul ating an "inportance' value for each pixel in
the | um nance pl ace of the | nput video frame. In

several enbodiments, fhe g9 %{({1 ry}qao()oal ue
approxi mat es. t he sensi Pi V|ty of tHe human eye to any

d| stortion | ocated at that partl cul ar pixel. The
"inport ance i xel "inportance'
val ues. 3Phk? 21445ml%@ﬁ lﬁleﬁsgel can be determn
by 1f bﬁéémﬁ@hﬁl@h@&ﬂlﬁodﬁ%tﬂ}]ﬂ’dﬁh@ D dnepsfficients iyobER ﬂ?ﬁ generation
s.surroundin les.| N several
Ofbaé?ﬁjglﬁ‘?%h‘?r? %@aﬁﬁﬁgﬁ c&yrltgzé’oek( a3 x 3 block of
pi xel s centered on the pi er Iocatl on (x, y) is

conput eq 5?_?;4 %u@%éfi‘?fzbz{‘@‘ BA8- fur‘l@ioki%n@ffgytnhﬁrzd@f kest

pi xel in area_trom'the val ue of hellght |

i nA fset @f ebasisTABCHONSHFIEY N BRI Gy ﬁe?sefl %?&dl&ﬁ% the DCT
coefﬂﬁfeh%e'ﬁhésﬁ omthae Bhisd! comsHunatie thatmysy bscompitedprer to encoding.
An 8 x 8 matr]x 18 useci( goqxe%é]:::’?)f th% &%C%anglg functions. Each matrix describes how
every pixel in an 8 x 8 block will be impacted by modification of its corresponding

coefficient. The kth basis-function energy matrix is derived by taking an 8 x 8 matrix 4 with

" the corresponding coefficient set to 100 and the other coefficients set to 0.

a,, =100 if n=k
=0 otherwise

where
n represents the coefficient position within the 8 x 8 matnx; 0=n=063

An inverse DCT is performed on the matrix to yield a further 8 x 8 matrix 4’%. The
elements of the matrix (a ) represent the kth DCT basis function.

A, =iDCT(4,)
Each value in the transformed matrix is then squared:
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25 3.5.3.4.2(Mdifying DCT coefficientg™In one
enbodi nent, the nodification of the DCT eoefficients
WOHF07806 he generation of basis-function en@CEjUS2004/041667
matrices and delta | ook up tables. 3.5.3.4.3.

1 Generation of basis function energy matrices A set of
basi s-functi on energy nmtLiges din
nmodi fying the DCT coeff‘fc:lag’ht sﬁﬁ%egeﬁm ces
contai n constant val ues that may be conput ed prior to

encpgl MBcess AeaBried St '@ttﬁ’t#]éé b ?;rolﬁﬁsg the%amg Hgl\}veﬁeég)éwtnces B, 0

basi s functions. déscr
= k51 63 |ca¢ihcomprisisg 64 Briek velups. Hach imapdx velde t;ya measure of how much a

5
plxémﬁ ithd #thtpoBRioffin itheS8 &Y HI8SIP ¥ B Impa &l
h kt t}ghastggfunctl on energy matri thlng %er?tsgf%oﬁglﬁﬁomﬁcmm of
matrix Ak with the correspondi ng coefficient

set to 100 and the other coefficients set to 0. ak,
ere n represents

=100 i f
the coefti¢i émG'eBSrg lfm %yﬂfﬁ%ﬂ?guf % x 8 matrix; 0 =
i s A logk- mm tahi@/ ¢£8€) DaTbe sspetd oxpodite ahe thapmatisn ¥f He coefﬁment

10 r ement s
moRBE R T O P o St efe oY b e i Sependens
Upomt deStrgtqtmgttE@fghe viastUpsychovisis! enkansémentedd et quantiies parameter

i hen squared: -50 WO 2005/ 057906 PCT/US2004/ 041667 1 5
63 The process is carried

2 f
outTJﬁ84"t1P?Fe§?tt§ dP?}aﬁlE} etat’gecqataé-‘qesgtn@rﬁttd acwdiggglp the following

relatbmatshipces Bk, 0 = 63, each conprising 64 natural
15 val ues. Each rratrl x vaI ue i s a neasure of how nuch a

pi at t osition in_the 8 x 8 block wil|l
Pt S A 2R o oA € 03) ko e 0.3)2x . )
coeff|C|ent k 35344 Generation of delta | ook-up

table A look-up table (L U7) can be used to expedite
t h&he®nput ati on of the coefficient nodification

de} isahe pGPRIERAIR: @ble!l §2 LAY can be generated in a
20 manner aé 1S pendent upon the desired strength of

t h&reng; Afsers tlf&%ﬂleaﬁn@tr?@ér@ms dasaribadan dheafollowing table:

parameter (Q. The values of the |ook-up table can be

_ gener at e ac ord| n 0 the 1Tpliow ng et atTonst .
O P r (12 , i (|istrgnghfina | offset
1 xoffset m2512xqo 200.25 16 2.0 185
s 2 0.6 1.5 17 2.0 7.5
3 1.0 1.0 18 2.0 9.5
4 1.2 2.5 19 2.0 8.5
5 1.3 1.5 20 2.0 10.5
6 1.4 3.5 21 | 2.0 95
30 7 1.6 2.5 122 2.0 11.5
8 1.8 4.5 23 2.0 10.5
9 2.0 3.5 24 2.0 12.5
10 2.0 5.5 25 2.0 11.5
11 2.0 45 26 2.0 13.5
35 |12 2.0 6.5 27 2.0 12.5
' 13 2.0 5.5 28 2.0 14.5
14 2.0 7.5 20 2.0 13.5
15 2.0 6.5 30 2.0 15.5

-51-




10

15

20

235

30

35

30 35 where [ is the position within thé t'able 0 =i

= 1023. strength and of fset depend on t he quant
WOR0os/859%escri bed in the follow ng table: CT/USZ{’“““““”

strengthoffsetsiren thoffset 10.2-0.5162.08.5

20.61.5172.07.5 31.01.0182.09.5 41.22, 5192 Q8.5

5T. 31. 5202. 010. 5 61.43.5212. 3§ 5 71 62.5282.011.5]| 145

81..84.8232 010542035942 +69—0

[—3 > PRV s 5 v JZ OO ORI UL, \.)

1122H145 5m:zatmaup be@en @a@@ﬂ@fmﬁ.@gt@ axxé.@ﬂ@g and ghe velue of Oy

142. 07.5292. 013.5 152. 06. 5302.015.5 -51 WD 2005/ 057906

"1 31 2.0 PCT/ US2004/ 041667 14.5 Ta %%S Rel at i onshi X
be’il‘hcemab&.‘l o 814 prcengeibamipngtt Sdhe 3 eprechpyoyd egfoct in flat

tu?edT&% ‘ﬁ?r %g&t?véf .81 -0ne %nﬁﬁduﬂfén@t thep wikieotalieadn the range 0 to 1,

f th ffect .
w1thdh§1 )@pgrlmeﬁf%%@ﬁs o psgg{]ﬁ‘a%% 5 o&egg nél#@gapﬁeme values for

Fierade AR K 4,,,6&&6 cdtab1isB8d hfollbwsy ange 0 to 1 with 0
signitying no effect and 1 neaning full effect. In one

enbodi nent, the values for ktextu,e and kpat are
esLﬁﬁEﬂaﬁb@d as follows: Luminance: 10 k,~,u,e =1.0
knot =1.0 15 20 25 Chromi nakgg, =Ht@zu,.e =1.0

ke = 1.0
Chrominance:

k!exmre = 1'0

K = 0.0

3.5.3.4.5. Modification of DCT coefficients
The DCT coefficients can be modified using the values calculated above. In one
embodiment, each non-zero AC DCT coefficient is modified in accordance with the

following procedure prior fo quantization.

Initially, an ‘energy’ value (e} is computed by taking the dot product of the
corresponding basis function energy matrix and the appropriate 8 x 8 block from the
importance map. This ‘energy’ is a measure of how quantization errors at the particular
coefficient would be perceived by a human viewer. It is the sum of the product of pixel

importance and pixel basis-function energy:
e, =M:-B,

where
M contains the 8 x 8 block’s importance map values; and

B, is the kth basis function energy matrix.

The resulting ‘energy’ value is shifted and clipped before being used as an index
(dyinto the delta look-up table.

e, =minf1023, floor(e, /32768)}
d, = LUT,
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kflet 0035345 Modi fication of coefficients
DCT coefficients can be nodified using the val ues

Wg%?"@d??{"?d above. In one enbodi nent, each noRCTAISA00ACH1667

DCT coefficient is nodified in accordance with the

foll ow ng procedure prior to quantization. Initially,

an wghergy' value (ek) is conputed by taking the dot

product of the corresponding basis function energy

matdT%4and the appropriate 8 x 8 block fromthe

inportance map. This “energy' is.a nmeasure of how
coefficient

qu |zat|on S the particylar
wo worts B VR dPatim bl ioviedep modif e yiagndus of the DCT

coefﬂiﬁewbpduaﬂmﬁﬁrepmseﬂs i nportance and pi xel
basi s-function energy: =M Bk 30 35 where M contains

the 8 x 8 block's |nportance ues nd Bk is-

the kth basis functi o Efer n@gtlﬁﬁ%ﬂgﬁﬁaﬁr esul ting

“energy' value is shifted and clipped before being

used as an index (dk)into the delta | ook-up table.

el TheD@T njoeR3ent i} osubetitufed 7B e malifiell \dT, A passed onwards for
uaﬁt%ﬁ&?wg% PCT/ US2004/ 041667 1 5 where i=ek The

out put of the delta | ook-up table is used to nodify

t he magni tude of the DCT coefficient by an additive

prgcﬁﬁ%ucﬂnz&wn Ck - mm(dk , 1Ck i)X Sign(Ck 10 15 20

e DCT coefficjent ck i s substituted with
I'$ negpcerdancegyigh g@@e@ﬁq\gﬁmpsprpﬁnt invention can use a standard

quarﬁmﬂhucgadsl ®the cﬁ;aﬁtlzﬂe; éif@ngﬁ by el E&rﬂ%ﬁiﬁ?efdﬁz\l’mﬁnf%ﬁn Union as
VidR AR T R oo [T REGTateRs gt Ehed's 4996

defined by the Internati onal Tel ecomruni cati on Uni on

Recommendat oo byal Plardislly HIALGT. 0ua

enReme ethsaterstip @Gﬁdﬂm@a’mtbrﬁr@m@neﬁs orfeths present invention, use a

: psycﬁQﬁQ&eﬂi 3fkshoinkht BARSH10ME MSpPEndIOG A ERER o nIHER Vistk to achieve

more eﬁicient compression. The psychovisual effect can be applied at a frame level and a

macroblock Ievel.

3.5.4.2. Frame level psychovisual enhancements
When applied at a frame level, the enhancement is part of the rate control algorithm
and its goal is to adjust the encoding so that a given amount of bit rate is best used to ensure

~ the maximum visual quality as perceived by human eyes. The frame rate psychovisual

enhancement is motivated by the theory that human vision tends to ignore the details when
the action is high and that hunian vision tends to notice detail when an image is static. In one
embodiment, the amount of motion is determined by looking at the sum of absolute

 difference (SAD) for a frame. In one embodiment, the SAD value is determined by summing

the absolute differences of collocated luminance pixels of two blocks. In several
embodiments, the absolute differences of 16 x 16 pixel blocks is used. In embodiments that
deal with fractional pixel offsets, interpolation is performed as specified in the MPEG-4
standard (an ISO/IEC standard developed by the Moving Picture Experts Group of the

' ISO/IEC), before the sum of absolute differences is calculated.

The frame-level psychovisual enhancement applies only to the P frames of the video

|  track and is based on SAD value of the frame. During the encoding, the psychovisual module
- keeps arecord of the average SAD (i.e. S4D )of all of the P frames of the video track and the
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psychovi sual enhancerrent that exploits tI{e
psychol ogi cal “effects of human vision to achl

WQRI0F8378Mt  conpressi on. The psychovi sual effecpt\“g%sﬁﬂigmgl“?
applied at a frane level and a macrobl ock |evel.
3.5.4.2. Frane |evel psychovi sual enhancenents \Wen

aver. a%pdl ﬁﬂe%tfﬂ?eé "B?fela@d’ fhme Fldg BNSARAERRIN (i IeSDﬁ?iﬂ) @he averaging
b aecontr glorlthm andlt&)g‘gg s to ocllg ntth one-
can béhdonsnessiels Ay exponential MOKRG ANCTAED AlROTHIN HiR OTeL% "é qugment, the
pass l}ﬁ%tcoﬂﬁgﬂalgenﬁlﬁ? dERribEd GbotR*danLEB vicdus! the uakiaginggeeriod here (see
per ceil ved human eyes. The frane rate psychovi sual
descripliema®ieht i s notivated by the theory that human _
V' BbO8hch &N Bamlefl tHe fdeotiiaek (éﬁt(ﬂieﬂst}w%mne giantizer Qdgbiained from
n_Visj

the rgtﬁ P’ﬁ@ gnétgﬁ%)t‘)&]n ve Pﬁ)s%c%gvfs&zﬁ %81&‘5&1&%bﬁ§de dst.ah Iont‘!‘@lﬁ’ﬁodlment

enbo anount
the prodesOivbIvesiedleulniimpairatip R wsing thg feowing famlst  absol ut e
difference (SAD) for a frame. In one enbodi nent, the
SAD val ue i s determ ned by %m t he absol ute
di fferences of coll ocategy Lifainz i xel s of two
bl ocks. I n several enbodi mrenDSAx he absol ute
di fferences of 16 x 16 pixel blocks is used. In
enbodi nents that deal with fractional pixel offsets,
i ntv@eeol ation is perfornmed as specified in the MPEG 4
st andar d tol WRhilaNé Beund of [-1,
Pi @fﬁﬁ%orf—fx ?’Jtégé oup %?&Qﬁ"o‘% qu%‘)?él %%?igpiuefore the sum :
1]. of absol ute differences is cal culated. The frane-| evel
psychovi sual enhancenent appl ies only to the P franes

of the video, track,an n .S f

f r The queiizends thea @1"5 or%?q,geg @Vc‘ﬁ@% Xﬁa?a (s a]ich}?ation shown
belokeeps a record of the average SAD (i.e. SAD )of all of

the P frames of the video track and the -53 WD

2005/ 057906 PCT/ US2004/ Q416 6 a] e di stance of

t he SAD of each frane f abe ,SSAD (1. e

DSAD). The averaging can be done usi ng an exponenti al

nmovi ng average algorithm |In one enbodi nent, the one-

passhereat e control al gorithm descri bed above can be

us IRehd1evE deismhieinent
abo{&y . s %—%?e g&l &gﬂaﬁefgﬁgfegﬂ? he V|pg§%ﬁ’tv 1rsa -

1 CQUBARY SRSFTITEA RIS FRRE 1 BRSRaY P B Qalp dame level

psydﬁ%diéhﬁ) \brld eriF@EmantREEd @des,thé optiorr dmettmg Spplto 82, D3 or 0.4 is
. I'n one enbodi nent, the process involves

aVal@é’llf‘cul ating a ratio R usi ng the followng fornula: R_
SAD- SAD 1 10 DSAD where is a constant and i s

currently, t thin the

bound of3 5[ 2% L/%gro%}o%k,}%ﬂ? aht | %%ﬁeﬁ%dj ust ed

ac @ncoderg in cactondancet with qmboditacnth ©f the puessns giealpfat utilize a
_psycﬁl%kf%\(yal Sdhend @ b rﬁa&bl&:l{ [e?8Batterdpt 20 iddntify the macroblocks that

are prominent to the visual quality of the video for a human viewer and attempt to code those
macroblocks with higher quality. The effect of the macroblock level psychovisual

 enhancements it to take bits away from the less important parts of a frame and apply them to

more important parts of the frame. In several embodiments, enhancements are achieved using
three technologies, which are based on smoothness, brightness and the macroblock SAD. In
other embodiments any of the techniques alone or in combination with another of the

 techniques or another technique entirely can be used.

In one embodiment, all three of the macroblock level psychovisual enhancements
described above share a common parameter, Syp, which controls the strength of the
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30 35 where ¢Sf..a,,,e is a strength constant for the
frame | evel psychovisual enhancenents. e Sfra,,,e

WO RWFAFO et er mi nes how strong an adj ust ment PEA/USR004/041667
for the frame |l evel psychovisual. In one enbodi nent

of the codec, the option of setting Sfaae to 0.2, 0.3

o et 12 B B B RS LS00 M e o i

ancene accor
magneblogksrancttheroderivied fome therstrengih gratanuatert dndt the fiiainie amantizer Ojgpe via
th ' %hﬁ,?cerrent at the macrobl ock | evel
egﬂég{%g?ﬁsf%ﬁ%enti 'y the nacrobl ocks that are
prom nent to the visual quality of the video for a
human viewer and attenpt to cod@,those macrobl ocks
wi th hi gher quality. Th&%@m@dmcrobl ock
| evel psychovi sual enhancenents ;F to take bits away
fromthe | ess inportant QﬁJML?@fm 1f—rSa,g)3 and apply
themto nore inportant parts of the franme. In several
enbodi nents, enhancenents are achi eved using three
t ech@togi es, which are based on snoot hness,
bri ght ne i he cr.obl ock SAD. In other
enb%ﬂ?‘ﬁ’éisﬁtﬁgggln%n%’fmaﬁaém?gjchni ques alone or in
confBimat isdhe mintiuangahtizerof the techni ques or anot her
technique entirely can be used. In one enbodi nent, all
three of the macroblock | evel psychovisual
enhEifcesst@umaetts Qisnd: defordhe hppes 2ad dowendounds to the macroblock
uzRifedd Rir @io enth® fraldl Blbre QRiHoa] &G 3
qftvxo 2005( 957908 P%U&g&i g élg’nlﬁegfﬁo SRy fle hdGalug s to any
of e ¥ABE Had-f @pe 0-4)s prow: Pt?lm%’éweﬁﬁa otfrerevalet iforme can be
utiliaedl m ni nrum quanti zer for the nmacroblocks are then
derived fromthe strength paraneter and the frane
guantizer (Xra,,,e via the cal cul ations shown bel ow
_ O ranmd. 5. OVBMBrighituessSphyncessed QVBM n = Q frame' (1 -

S _ . ceanny N
Do) othlifenleVOMBE, pEychOGRR LR AHAR r St Blieg on the
brightwessnefl theemagrpblocksdhe evgaden aitaverss to enpedenbrightésl medroblocks with

greatiajuhlige The fidordthal BARld Jﬁhfsr@lﬁﬁncehﬁnpﬁ%%&ﬁ;vé’i?h%rk parts of the
0 e

& t he option of, set.ting. the value SMB to_any .
g Affe SUEFC2 OF 0185 BRI Y umiagy ViRRETS. | khigt maeroblock psychovisual
enharbachtnis rdpplied td & fravsk umd ¥ dramShBfahd vitko tedck] Fé€6ach frame, the

encoder looks through the whole frame first. The average brightness ( Efé) is calculated and
the average difference of brightness from the average (m) is also calculated. These values
are then used to develop two thresholds (Zzrrowers TBrUpper), Which can be used as indicators
for whether the psychovisual enhancement should be applied: |

T BRLower

Tortpper = BR+ (ﬁ ~ T oRtouer )

The brightness enhancement is then applied based on the two thresholds using the
conditions stated below to generate an intended quantizer (Ozz)for the macroblock:

Ovs = Qupam When BR> Ty,
Q5= O pame When Ty, SBRST, BRUpper» AL

QMB = QMBMax when BR<T, BRLower
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'mac{éﬁ@gggl or?' |ncI de a othn 1§ haW in FIG, 3.6. Th
* frame i apessanse b Bp msf@tsq%satﬁo PRyt Y i FIG, 3.6. The

3.5.4.3.1. Brgghtness enhancenent |n enbgdiments vvhere

psychovi sual enhancenent is perforned based on th
wO0gl5t96ss of the macrobl ocks, the encoder aPFEWE?@”Pﬂ“-’

encode brighter macrobl ocks Wit h greater quality. The

theoretical basis of this enhancenent is that

_reI atively dark parts of the frame are nmore or I|ess

®d by human viewers. This macrabl ock psychovi sual

erﬁ'fafsaber’mnghtngsapbuelf@dthﬁ@aﬂlmﬂaaﬁ%f%%kp frames of the

video track. For each frane, the encoder | ooks

t hrough the whole frane fjrst. ver i ess

( HR) ennlsodizapris | whave the #neqdss t per R B e, MR R H Shihdara, the
macr%mgbtlgﬁisgﬁc%ﬁﬁﬁ'ﬁ BHERagS ém@emmtatﬁhmqab cednavtedthange the

are then us l.q 0
quan{izepibeamese, thapry )one\mﬁqﬂal%cg(n S 9 %%s) 'Ifﬂr%gﬁ?‘(g:ljg {h% calculated
Oup BB ré’&ﬂ% hejdi fiextion pysddorpon tied qlmnmm cuecdemtths prewicgs mcroblock

applied: TBRtawer = BR - DBR TBRUpper = BR +rBR

- TBRCawer The bri ght ness enhancenent is then applied
based ohjule2 tSwwotheeséidhdsemesi ng the conditions

% bel oW c&%aﬂ&g%‘itﬁt &nﬁﬂlﬂlﬁﬁt@ RFGH: PHABAt AQEntion that include a
PrHERECT 0

l'ock
smoomﬁsbwph@waml @ha@ﬁgggmemoqngRj_hg %tm@r Ség@eggmm Irvanatwn of
the u%g% ‘3%8%0%%5@\@?@ stRbotl &35 g@ydhe’(nsm DO EROOM be motivated

1667 1 5 10 15 2 3035 o
by thehthebrs grat hvsanny Wsien Basy 2 HEFea st eapmsigs” iteots in

smo%%ﬁﬂ‘k W nSinidde! Snidachnesic psiehovisiab @nhancambnmaih therefore, involve

st andar he robl gc
inoregpipg e b ﬁ%&%qmm?li‘ ofikpbfis pPRKIAN fifheorcasing the
numwwbitze'hexhy;hm i highnle@ret pﬁspaunlevamtw@ Bl @@ Rmﬂgp t he

ne t? 1%2 e‘{"]bSE%{) 2%8 srﬁJ&ﬁm%?é &t! 250?!5%1} Grfaf iRige e thbaki@red as the

upon 1 N.t he.
averq[geemmmcmn rtbbﬂu@manse f pixe 1o mmﬁ&g ﬁ%‘éﬁ?&}?ﬁs of the

éﬂiﬂbﬂﬁieﬁ@ﬁiy&h@ﬁsﬁaﬂ enharesmant on an I

rocé@rﬂﬁi@t ir&Blv@fs exirhﬁjmgml&nhmhﬁgnem@oaﬂedlatd@beD& The thresho}.d for
sSnoot hness chovi sua apnce
o5 ALy TSR B A e i

caloglgtitgi: ti vity to quanti zation artifacts in snooth parts:

of an inmage. Snoothness psychovi sual enhancenent can,
therefore, involve increasing t nunber of bits to
represent snoother portions pf I mage and
decreasi ng the nunber of bits were there is a hi gh
degree of spatial variation in the inmage. In one
enbodi nent, the snoothness of a portiaqn_of an | ma,
e Tae fdbbwang stheothness eabascermentdy pesiarmed (540 bassdi ﬁ% Q’ICShOId

- of pixels in a macroblock to the brightness of the

Ove = pame When DR2T,,,and
Qv = QumyWhen DR < Toe

where
Qus is the intended quantizer for the macroblock
DR is the deviation value for the macroblock(i.e. mean luminance - mean brightness)
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macr obl ock (DR) A met hod of perform ng/Snoot hness

W%?S chowsual “enhancement on an | frane i-n accordance
&78%di ments of the present invention is $ERUS2IH/041667

FIG 3.6. The process 540, involves exam ning the
entire frame to calculate (542) DR The threshold for

t
2 ISR SRRy A i
as depibed pheve il ﬂlﬁi\/ﬂfl?l grastelnchdevsh qeamtiaprodiaegn cande at most +2 from one

mad8bIber e (846) based on the threshold. QvB = Qfrone
when DR > TDR, and QVB = QVBM "when DR < TDR where
QVB is the intended quantizer for the macroblock DR is

t he. ﬁe\&.ﬁM&UﬂoMa&kgﬁiD @mzd;ie@m&?c r5 otil ocg( .2.0 ésnggnss
ce .- ri nes
D0CKOTE B HEARRSS, B TR AHT D oH (e A Sl v RO, Bgn uilize a
madrobhlesk SAqudrcdmmbenhandfentdne A/Eﬁﬁoﬁlmkdepﬁtfoabﬁsual enhancement
canlﬁe'm%e%dto ﬁ?:ré%?é ‘fﬁ% gg&l%? c m%l r%lo%kszarft I o!}?&' @ecreased detail in

uan Zzer change can
port#m@rqu}@m@ thyt atrmsqdeswhlg%l @tum SceBe. Macr obl ock SAD

enh@nﬁl%e@srgt £ f%sﬁﬁmgnaaﬁﬁefo@ﬁ{&ﬁe Swngns?wcﬁﬁ%aﬁemem in

Il ze

E present inveption n util
aceqy %’ﬁowlé, () CpUmEREh e BroRens BYISOR. ISABUStrated In FIG. 3.7. The
proqesy ST itickidel IRPEAMSSPIN an §1ﬁﬁe heraafeetd deerhiiifd ﬁ@sﬁre}a@@ SAD (i.e.

S o BB S W S e o

maceetoairs SABwﬁromAthp ragerages (ifeo rDMBSHDN) 11s Ao & biagddd B)nh o6& embodiment,

S, i . d
vou 3PS SRR, SOMSEEE Rl R PRIFTS ) ol . e
macpqbincks encodpd gsing M@Qs“yomp@l&m@l oesker dﬁpgwncmg oy piERjous encoded
vided nféﬁﬁ&é); Fwo fh."rc%ﬁ@ldtﬁ Ofofl %ﬁ?&ﬂgn@netrﬂﬁ"m@yﬁ ﬁr#ceﬁient are then

lé) ocsmtﬁe entire
deri gogl/@?%ﬁféf CHAF$ Eﬁ”&%}@é folloveing ferErdast ock' s SAD from
the average (i.e. DVBSAD) is al so obtained. In one
- enbodi ment, both t hese e aver aged
over the inter- fran@%’é@ed’ml%m’ &the '
- macr obl ocks encoded‘g&bn =T BSAD COMBIAgAt i on or ot her
dependenci es on previ ous encoded video frames). Two
t hreshol ds for applying the macrobl ock SAD enhancenent
ara,hgllgen derived (574)from these averages using the
o | ow ng for nul ae;, TMBBADLnver = MBSAD - DMBSAD, and
Bl s he IggenirasheidesAD
TMBSA DUpper 18 the upper threshold, which may be bounded by 1024 if necessary

The macroblock SAD enhancement is then applied (576) based on these two
thresholds according to the following conditions:

Oz = Oriare: When MBSAD > T, MBSADUpper ?
QMB = Qﬁ'ame Whel’l T MADLower = j/ AB S AD < T MBSADUpper
O = Crsmagin When MBSAD < Ty er

where
Owns 1s the intended quantizer for the macroblock
MBSAD is the SAD vaiue for that particular macroblock
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where TMBSADrower is the |ower threshol --TTI\/BSADUppe

i s the upper threshold, which may be bounded
WG 30037¥sary The macrobl ock SAD enhancenent Pg‘%{(#gﬁ"m““."

applied (576) based on these two thresholds according
tothefollovvlng conditions: QB = QvBMaz when MB SAD

& Mp¥eh- Ghd/MPEG- Hicaiion are
TN@@Q@@B&J % k¢ MRCHRGmC 4VBSA

i e 0o A Sl

from'TRE 2R dMtdck tYRRARS the SAD val ue for that- particul ar
macr obl ock V\D 2005/ 057906 PCT/ US2004/ 041667 1 5 10 15

20 25 30 35 Embodi nents that encode files in
aC&@UdRBtéQ:o%{)h the MPEG 4 specification are linited

d b
ga'glpﬁe?agere%: tgﬁgﬁ Zj@ﬁ '&Bédﬁ att Q&oﬁ%cfno:#élrcg%é%%@%ﬂh an embodiment of
the presefiviavegtiont et menmm hows {5 @rcoder uses i Flcated bit tateto enoode a

v1de§\n(s)$qtji1%1§ée tgsglbéhgo@éfewﬁ’ist cmfv 2Rk SNERDEE té B pRETRRTAATRADIL rate and the

pr esent i,nvention

rate dotte ischaidvevis uPRPOEEISJer MAKRE 1S bl GG SPGRAGH vy p gnooder as
closélg ag ﬁ&é%ﬁﬂe % th\é' ﬁ@&t&ﬁﬂﬁt‘ﬂ%@ra’céﬂ‘h@ needenirvl iebhfﬂgxpa el digo seek to

encode to a edet rmne t
aloceier e dh EWB e ARG 05 ST GEBBRAPDPIEtD: TRl Sy of o video
seq ubide \Krlgeltnelt t@@ aﬁ]@é@ OMhM% vhexte oaomé is perfomle?slad gd}wmg the quantizer.
possible to the [ N8k
The yRRGZST d(eWeG gfﬁl §1 ﬂ% Seegélt c&%s ch‘iﬁeé %E(glegce A smaller
quaxﬁlaéxewillrremltrﬁmmghelt dvatityvand| highes bit @opﬁ@npﬂ(g:h dherefire, fag rate control
algodital Ldoks B oty I PintiB6 4 AR bilakdes des@ibiing interests of

I's perfornmed by adjusting the

'v1deqqaalttyare¢b1t cPRBIGNI®Rt | zer determines how finely the

enﬁﬁ ] gss“ﬂﬁdcﬁéoﬂdgﬁce\&krﬂ@ @mﬁé‘&m‘éﬂl@ &f tife prioBdnit émveuqonamn atilize any of

a vadely i differsat }a?eh geiugqroz ,tg;%{%]ﬂgs '_%gd gg’i]?g{iglenl?,l 3 smgle Ress rate control
techﬁl ﬁi‘%s fied Rl bfher ehodiutntsi 7 dual i(or exultipiedepass Mm‘: control techmque is

e U S GRS A 55 B Pl s oy s sy
ex a.rﬂpf@@df hesd taechxhqu¢searp dissessed belownHowfeveta gny £ate comirg] fgchnique can
be ugeﬁlem gﬁ,g% OA@* Yr} QJcofHaflé filithe Sp?’&c%c@ 8hiHePredepCinétions. | n

e pass rate control technique
is used. In other enbodlnents a dual (or nultiple)

pass ratg,% §9rk§ﬁ@bastseﬁbe¢m is used. In addition, a

e RS b keSO, R0 ROELBREL wit an
emb@Hi%ne‘ﬁt SE UBS Peestrl Miwentidavneks o allgwrligk biorate gvleaks for high motion
sceqﬁ; tclg ‘gpéglpqngleqq@gntgf tﬁg H'ge Bﬁg ggtgtccggﬁ{)/ eﬂﬂ%l}:g@feog %crease the bit
rate GRvIpda Sespange tm@ahintrease in the amount of motion in 2 scene aud to rapidly
decrease the bit rate in response to a reduction in the motion in a scene.

In one embodiment, the one pass rate control algorithm uses two averaging periods to
track the bit rate. A long-term average to ensure overall bit rate convergence and a short-term
é.verage to enable response to variations in the amount of action in a scene.

A one pass rate control technique in accordance with an embodiment of the present
invention is illustrated in FIG. 3.8. The one pass rate control technique 580 commences (582)
by initializing (584) the encoder with a desired bit rate, the video frame rate and a variety of
other parameters (discussed further below). A floating point variable is stored, which is
indicative of the quantizer. If a frame requires quantization (586), then the floating point
variable is retrieved (588) and the quantizer obtained by rounding the floating point variable
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An enbodi rre\ME ‘of a one pass rate control/~technique in
accordance wth an enbodi ment of the present

WhYWHPIB¥ seeks to allow high bit rate peaks fram/us20i3/o41667
notion scenes. In several enbodi nents, the one pass

rate control technique seeks to increase the bit rate

to fhgciéateet RecsBEQAROTang i hep S 1o, PSR THE P emade ding the

engoging mmthee‘i;apnmﬁmt eoalde kel determpination (392) wbtai waw Iql&aﬁuzer value. The
t t

proEf et 0o THRAAF LR therk AR R RGP Bnds” R ity encoding

n mr&etebﬁ%bng termaverage to ensure overall bit rate

CONYErAGASRd andyvé Hb %Eo&e? I ﬁmﬁ&?{eﬁ% S?Pw?tﬁa@ lvﬁnety of parameters.

res onse to vari tl ons._ 1 n mount action 1n

These SIS e 61&%3 it s¢te’s dtb?n frane ratgh the uMaxnK ey thramarIu@rval’ the
Midtitng QuAka, rmet Minihtd QUARREF, thdVARkh 'p%nod’ the ‘reaction

aLdlnFIG, 8. ..The one pass. ra on
perfogt i e Ot wﬁlﬁerﬁ&fo’é@w Is g eiion Faq‘fmf‘t%@mmeters
the encoder with a desired bit rate, the video frane

rate and Viay i4et \ ot her paraneters (discussed
furt her §' ]aﬁzk I??;at?l n oint variable is stored,
g p

whi Ele ‘bg rafﬁ hefiremeteysetothe tdrgetdpitanteiof ¢he encodiags r ame
requires quantization (586), then the floating point
variable is retrieved (588) and the quantizer obtained

by roundi-hg-{thdhe | f5aEte e poi nt variabl e -58 WO
200Be05rafie @atb (e lder il Pibd Bbtivedn Frakids bPviBe near est

integer. The frane is then encoded (590). Qbservations
are made during the encoding of the frane that enable
t he det ek fw.dak The M&;@prﬁ'ﬁameh&wﬂuanti zer value. The

o AR W G B e
frameoEhe key, figmes areseumaliy\aafomaticalisn msetted msthc entodedi vdéab when the
codé@%écté’\’ats@elﬁ éh%ﬁgeetlﬁ cﬁf:uxﬁ?t%ﬁd@?%ﬁfe?e a sgéﬁﬁsc%pﬁgﬁéiﬁ} %"Gng interval

the "bit r a e' r arre rate'
Wlﬂlﬂel&ﬁémsﬁc& \])CSY amep gan beiseriadrin QT ﬁhaféhe interyal between key frames

is aIuMyﬁl (ﬂ:e{sslm Q}l&gﬁd gﬁf‘Maxt H%tq FW E&rﬁﬂ ?g?h@@mboaﬁ%nt the ‘Max Key
| | i
prannt, G et Gn £ b oSBT AU ot o i chmiedingents, oter

valuBs Barbhelustd. the 'bit rate' The 'bit rate' paraneter
sets the target bit rate of the encoding. 3.5.5.1.2.
The frame rate’ The 'franme rate' defines the period

bet ween 3tk hidsTlef Madmen Quntiger2andithe 3Yi8rBnsQ0aBizehe
MeorhEen kiR dutnfizd?lana Hhe Siihuliu tﬁﬁp Iké?ﬁlﬁét’éﬁl set the upper

ecifies the maxi numi nterval between
and(?

NFFoROUnd AL th GUAZRE.SeS @ o CRRAGRE. 10 oBFmodimsat, the quantizor

boundies dce di vauds betvaeaaded Mi deo when the codec detects
" a scene change. In circunstances where a scene

continues for a long interval wthout a single cut,
key fradesi.tanlieeaversgingedribd’ i nsure that the interval

be e
CHESR it IRP ptp PR BIALIETE BopSE RS, pomisers
wheK@}odﬁymg the quantizer. A longer averaging period w111 typlcally result in the encoded
video having a more accurate overall rate. In one embodiment, an ‘averaging period’ of 2000
is used. Although in other embodiments other values can be used.

3.53.5.1.6. The ‘reaction period’

The ‘reaction period’ parameter determines how fast the encoder adapts to changes in
the motion in recent scenes. A longer ‘reaction period” value can result in better quality high
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~ of 10vahitigs Abhbugtein ahanmbeduneats&tﬁewames e yspds agl ng

Frame | nterval” parameter can be set to z{;ﬁ\'/al ue of 300
frames. In other enbodiments, other values can be
WOHeH057965. 5. 1. 4. The Maxi num Quanti zer' and tR¢E/US2004/041667
M ni rum Quanti zer' The ' Maxi num Quanti zer' and the
"M ni rum Quanti zer' par arreters set the upper and

| ower bound of t uant Zer [ »
: - ?B"g Wesse Qug Ott]iOE 5?8 goun elﬂﬁao%ﬁﬁé}ﬁ é‘greadtﬂm period

motigghgee S are set

period" The "averaging period paraneter controls the
anount of video that is considered when nodifying the
quantl Z26.5. 1. | Tha géawrelye radig ng period will typically

u tﬁid%/[!]g eraﬁ(;bc gﬁ%ﬁinete\"c@ﬁﬁol@ aghl NG laAivedeasitemty rfat ¢he quantizer

nbodi nent, an '
ad;uahheﬂ(lﬂ(teaqt@ndgéhp highy QT JOY HIPHPTLTORRSS: Abroes %@ﬂ'%sg’@i"ﬁ@? results in
hlghéféé&éﬁﬁz ?.%Tl B&tibs @Benes - 22d Sndrefsed Thie consaaptionnIipent edbodiment, a
react |

g i a5 A S, 5B 9t o

scenes. A longer 'reaction period value can result in

better jty-high.-5 906 1 5 10 15 20
P-T +B ’%?FJ 5 9&?8’?’8”" 59‘ w”’ﬁ%gﬁg‘%%age at instance
At Ad dissusshe aboree; tipeomet passteeradrol tephpigye AojVestae Salcilation of a

uanﬁv err % eI' hfie chn?%J f féa@lﬁrq}ame 2Phel fﬁﬁﬁﬁﬁg 68t$ dedtgiption of a
q Fﬁe?’ erlod Eusua frame tine) d Bis the ..
techriquy agecqoeianww ét ef fh“ré?feﬁfé‘@/ é‘i‘%‘ 0, fhit G OS use

updalf%ﬁgg? AR eARau@bove cal cul ated novi ng average is then

Into biit rate b [
| thl'bq& mod@‘emmnq o g}iﬂo\ﬁgﬁ}ay g{r%nac%ra% hﬁ}hg‘@emt)ds equal to the
aveﬂa@ﬁxtgmd' OPJVJLQE)\Hnd&bc ‘resditiog petied” @0.fad) l2ompwigg average of the bit

L¢ S
rte. e ¥ Eregpighnoyiee AfehngES ot Gloihucd SeoRinBld dklaionship:

PCT/ US2004/ 041667 noti on scenes and worse quality | ow
noti on scenes. In one en:%)odl meRtT a ,, Feacti on peri od'
~of 10 is used. Al though “n ‘élt—lher enbogi ment's ot her
vaI ues can be used. 3.5.5.1.7. The “down/up ratio' The
_ dovvn/up rati o' paraneter controls the relative
%ﬁ |V|ty for the quantizer adjustnment in reaction
: e gh or |ow notion scenes. A |arger val ue
t yii iéélll‘? @Nelr%lﬂt {nstange &,

A, is the average at instance ¢-T (usually the average in the previous frame);
T represents the interval period {usuaily the frame time); and
P is the average period, which can be either Payerage and ot Preaction-

The ahove calculated moving average is then adjusted into bit rate by dividing by the
time interval between the current instance and the last instance in the video, using the

following calculation:

1
R=dy
where

R, is the bitrate;
A, is either of the moving averages; and
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hi gher quaI|Qy hi gh noti on scenes and I ncreased bit
consunption. ‘tn one enbodi nent, a 'dowttup ratio' of
W) 20030378841 Al t hough i n ot her enmbodi ments, ot HET/US2004/041667
val ues can be used. 3.5.5.1.8. Calculatlng t he
quanti zer value As discussed above, the one pass rate
con g Vv e .G I f.a .
_ qua?]{%h er ﬁﬁQFH Elf]{,é?\)é&% @%esﬁ%orgl 1%%&% aaélggﬁst??%%? (i, usually the
H“%@BDﬁﬂEdymﬁgﬂﬁ)descrlptlon of a technique in
accordance with an enbodi nent of the present invention
that can he used to update_ the quantizer value. The
encgﬁéﬁuﬁﬁﬁﬁﬁﬁpﬁ@u@ﬁﬁﬁékﬁﬁﬁ@Hﬁﬁﬁ Riprpy)ioh gheanpt Ggass as follows:
havi ng periods equal to the aver agi ng peri od'
(Pa"erage) and the "rgaction pq%Rod (fpreagtton) a
novi ng average of the Bt “rate ¥ T twWgreXponenti a
novi ng averages can be cal cul ated according to the.
rel at i onshi p: WO 2005/ 057906 PCT/ US2004/ 041667 |-5 T .
is W @°inme interval between the current instance and
| as®ovdrdnst thaorertil bitirstewsiufat the vHode videnande of t he frame

t T b t t
(o it R EREE i TR SRR M B afBh b, oy L7
Rovera! ( + (Rovera(! - Raverage ) 10 15 20 25 30 35
wh %%evé?@l e@ﬁlﬁﬁimérﬁs ttﬂ@tai’g’e? ‘Bﬁ |r5te ] fowfe?ﬁ@utﬁ%& bSr%% Bfthe overall bit

V\gﬁo vi deq; ve ag
rate, target l%}:?ée 5)5 cwgtqgé PPW; then it gfglé Rog|forced up to the bound to
ensexahiaquibint 6f thé ided.ar get bit rate is [ ower bounded by

75%,0f th vera r at If. the t
55 o it R gt i indefal avapligr bRsabrr e diHrefseibgoveen Rurg
mdtﬂaﬁmb@o]fﬂﬁea&;g is bﬂSﬂman R.he, themthets/is aflikehiwodithigahe ﬂ’fé@lous frame was

o SRSRAS | SRS Thc ke B HAL MDA S50 BRI, Rorming e

follpyimggelealatipn; | ess than Rtarget, then there is a
i kelihood that the previous frame was of relatively
| ow conplexity. Therefore, the ¢ ntizer can be
decreased by perform t he foII [ culation: Q
"io[enta(- Qnterna(’ %ET“”Ped?ﬁﬁ J Aiep /Rreac; 0" is
greater than Rtargeet, there is a signiticant
i kelihood that previous frane possessed a relatively

h| WhdreRgl...fis gﬁmﬂr&hhﬁ )Rm,,gl;,h ﬂfeﬁff ﬁ'.fﬁ mgnhﬁ:aﬁﬂ GREM"Z&)H & previous
ﬁ'ame @ésgs[%&g;%ffeiﬁnv%b%ﬁ# elgsf gg fomp ex1tyo% r%fo% tch% gltle{ngger can be

increased by performing the following calculation:

, 1
Q internal = Qim ernal {1 + S 'p J

reaction

where
§'is the ‘up/down ratio’.

3.3.5.1.9. B-VOP encoding
The algorithm described above can also be applied to B-VOP encoding, When B-
VOP is enabled in the encoding, the qﬁantizer for the B-VOP ((Op) is chosen based on the
quantizer of the P-VOP (Qp) following the B-VOP. The value can be obtained in accordance
with the following relationships: )
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where Sis t{\,/e_‘up/domn ratio' . 1 SPrea¢tioa

3.5.5.1.9. B-VOP encoding The al gorithm descri bed
Welvever72%n al so be applied to B-VOP encodi ng. PGS 2004/041667

VOP is enabled in the encoding, the quantizer for the

B-VOP (B) is chosen based on the quantizer of the

1 P-VOP (Qp) follow nglea:ech\/ﬁPQIlﬂval ue can be
‘obt ai ned i n accordance -gh the foll ow ng
rel ati onshi ps: V\D 209%1—.—(25;7 Q‘% R/ 4JS2Q042m41667 1 B =
2.Q for Qp <_ +4, Qb Tor 4<@520 @B=CQP for
Q7?20 5 3.5.5. 2 Tvvongasg rfat eQgrdr ol Encoders in
accor dance vvlth an enbodi nent of the present invention
5 that use a two (or nmultiple) pass rate control

technl 048 CARGHLSRE MtdEortf® Properties of a video
uence I'na first, pass ncode he vi.de
g B i ACPOTRARSRI @g %pglgleaf 8h &< preen fnveﬂ{éon fhat use a two
{or nﬁﬂﬁbl&?pa%? 86 t@Mﬁﬂﬁ @echiﬂqaf efindgerntihetheprartetiesas \ad@q?quence ina
i zati,o0 Qr_ eac
first Pé"fsaﬂna cL e et‘? oTHIATES %{ g1 faﬁ‘ﬁ’ﬁg é}“ rames |(ﬁﬁrt}1 s the entire

10 sequb‘lhdée Therefpue ﬂh@encédtwm paist thatgpantization levekton gpfubamp based upon

d f
its rq?qs}vg r anﬁ?’ﬂt@( ﬁgmgnc oder ge??‘m?%(s& ﬂéé ir st&ﬁggie h
t he. twodpass irate enttoeldgchniqusciacicaeidarce v ith fmtqﬁ@(’ Hﬁefﬁa?& dhe present
inveﬁ tl?eoéﬁ%:ﬁ@ér #)EHSH%‘ 8198t 388G Wafich @B Q’Yc&oaﬁl énddded in accordance with

rang i cor any, of a
the maarp@ﬁ yatgfcomrpk Eﬁ@h’ﬂ@r@?ﬁ@é @BPV%%‘g ﬁ}q §1 %’8 Sf jepch frame is
15 recot A RSy B8 Whriety T dlﬁbﬁ%ﬁta&etﬂwmﬁi mastuymgmdmpﬂdxw@fambe used). The

_ aver@gp cqn;a/{gg)?l%;e gq%u ?lpt I ﬂéeeQé %g ug.gggetrﬁ?% L{Bh p eég%]’ﬁﬁzged based on

the fi3€ Jal ¢k .chiiu gmnmezlm siredet srama@asﬂ Wil quawizers dsermined based on
the Cgﬂgflggélvt teﬁ%h& %a{e {')%sé ng the first pass. 20

n I'Zers The quantizer Q for
|-VOPs is set to 0.75 x Qef, provided the next frane

20 I's not §.'3.3.7.1.V anﬁz@rs{fbﬁf- frame is also an I-VOP,

the Qfo urrent “fra

b gpsntizet ot PR et B0k B et e e Fapig s not an I-
VOB NEHB YRSk 209 Mt eOr] heQ(frithgourieat frainkpisiseigho 1.25 X O

expression. IF(Q~f Q-F-i Ccornp(eeity ' "\

CconPlexiry k I 30 where CeO'rPi-iry is the

conpl exiztsys.00. Qhazﬂmmy‘brPGé@Pml esity is the average

25 CO | ex%qﬁéar éor%l% -V nbcebraﬁv\g H@tﬁﬁ' el (Jé'ﬁr::% :t%xilﬁ%lgwgif‘g(éngbssmn

frarre must be 35 nultiplied to glve the nurrber of

bits required to encode [the fr anti zer
with a quantizati 0@31@1 QJ'Q,MJ.)E (cty@)fmq: t he verse
function of F(x); and complexity

0
3 where

Ccamplaﬂ'ﬂ? is the complexity of the frame;

Coonsiesiy s the average complexity of the video sequence;

| F(x) is a function that provides the number which the complexity of the frame must be
35  multiplied fo give the number of bits required to encode the frame using a quantizer with a
| quantjzation value x; o ' )
 F!(x) is the inverse function of F(x); and
k is the strength parameter.
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k is the stréngth paraneter. -62 WO 2005/ 057906

PCT/ US2004/ 041667 5 10 15 The foll owi ng tabl e defines

O 200588 3P4rent of a function F(Q that can be WPEIIUS2004/041667
generator the factor that the conplexity of a frane

must be nmultiplied by in order to determ ne the

 oncafe Pohs JE QRS e GpBOUBEE, S48 Gl BAE A8 MG pe used to

gengator; fhep fagteg ﬂu@t ts1 complesty 56 0 5E3E. DS b@ mﬂﬁpm O93& order to
~ detéfnife 2eRme2 B 1 Blis %ﬁﬂ’@d %)genggg%%@ qgra?neﬁust Yedad with a quantizer

F(Q with respect to e strengt
Qpararreter kK is chosento be 0, then the result is a
constant quantizer. Wen the strength paraneter is

chosen to be € quantizerf1s proportionar|to
WF(@.CO'JSVQ in arfordance with F&
1 enbodi nents ofi1the present inyention have a sfpepgth

2. 3. Quantize [ or

araneter k e to 0.5. 3. . 3. i
2 g \11'133 ij‘Tc q"gub:f% Z.OF n 'Fnr _t_b ? ﬁ—glpn
3 using the sane0.dgchni gue for fchibosing the qubamboger

for B-VOPs in one pass te I que descri bed e.
4 3553 —Vde 6'Mate eont-rol I.%Sgé).wer

5 of bits requil@d5to represent| B frane can vary0.005

¢ depending on t@§32 characteri st M:S of the vi deﬁQ.OQﬁuS

nov ’\+ o

bU'ITIIUIII D‘al. —on Sy ST CTTE Cp’c

7 _const ant_bit |0.62% A probl enhthat can be encloud®zy ed

g wWith variable@oﬁrate conmu l%ations I's aIIocUe\b\ng

sufficrent sources—to hantte pca‘r\a H—Tesoettrte

us akpble @SeVélﬂﬁS oEREDdeitsrespechtoc@r dance wit h
enbodi nents of the present invention encode video with

a vi.ew to Eﬁleventl ng overfl ow of a_decoder video
buff &e s RAFANGPE & iehoset 1q he Oy tiendbe eesplt s pgpustant quantizer.

When fhe,streaathi mrargeﬁek ésschoree t@ bp &l¢ tthy geantizew isdpopbtivhalr to C,,,, .. -

Lfi rate contr can i ude generatjn
SevSh BRsolFia Y AL Rariiilse YOk SEROdTBiE Sdhe SreseABY B pave  strength

paramedgrsindgutledd 0.9.n addition, it can be desirable that
the encoded video match a target bit rate and that the

rate control produces high quality video.
3.5.5.2.3. Quantizers for B-VOPs

_ The quantizer O for the B-VOPs can be chosen using the same technique for choosing
the quantizer for B-VOPs in the one pass technique described above.

3.5.5.3. Video buffer verified rate control

The number of bits required to represent a frame can vary depending on the
cha:ractenstlcs of the video sequence. Most communication systems operate at a constant bit
rate. A problem that can be encountered with variable bit rate communications is allocating
sufficient resources to handle peaks in resource usage. Several encoders in accordance with
embodiments of the present invention encode video with a view to preventing overflow of a
decoder video buffer, when the bit rate of the variable bit rate communication spikes.

The objectives of video buffer verifier (VBV) rate control can include generating
video that will not exceed a decoder’s buffer when transmitted. In addition, it can be

 desirable that the encoded VIdGO match a target bit rafe and that the rate control produces high

| quahty v1deo
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1 5 10 WD 2005/ 057906 PCT/ US2004/ 041667 Encoders in
accordance w th several enbodi nents of thée present

WO 200a037966n provi de a choice of at |east two PRY/USA{04/041667
control techniques. One of the VBV rate contr ol
techniques is referred to as causal rate control and

t ot her._ techni kS . DS im@hfio 4
c nep gt i ESSEHER! Gt el BaPLSSiEn S of e o iy e
choideattat least two VBN rate conferd dedhniqyeh CR Of sV T TRIS£ogHl techniques is
refen%ﬁf}%l {ya a%szﬁgmer %%trotl emaNihe Ugh@NecIRdRr Bt refor@dt PuassNth pass rate

ased on the current and previous quanti zer
contrehl ues. An encoder in accordance with an enbodi nent
of the present invention includes causal rate control

i nvolving setting the quantizer for frame n (i.e. Q")

accor dih 5t301-t¢§’é”alf’"8fq%ﬁ"ﬁg relationship. + Xbih te +

X @gls@C VBV tatX cohtrél Gan Be Q@sed in borf@nc2ion 2gitls@ @8: pass rate control

Qn +Xdro n where .Q " . ' ' iA2Y values.
techigre axgspefia S0P Gimply fed I GBUARbIARE pRY ALY v

deAgrdnicaddrginaactarigate biith amembpdiswat of e gresenk iaveRtign includes

t.he, desj.r 4T ; el 00t 4 Hl@ked, pasiding to the
Caus?)‘n”ﬁ‘n‘é"%’éﬁﬁﬁ%@é gtsl%{r%gjgu%ﬁt\éi l&tgtﬁ%éfvfgflfpbﬁe?er( ovg?rP or 5
followtnterelatiooskep. XSiw i s applied on the result of P-VOPs
- only and is calcul ated based on the rate at which the

si ze of conpressed B VOPs is changing over tine; XdHtt

is the drift from t-he desi+ed bj.tr Xatp.+ Kn.several

enbodi nents, the calsal @V rate control may be forced

to drop franmes andijnsert stuffing to respect the VBV

nodel . If a conpressgd&F sanexpect edl y contai ns

too many or two fewhits* then it can be dropped or

stuffed. 3.5.5.3.2. Nth pass VBV rate control Nt h pass

VBV rate control can be used in conjunction with a
muihELsl e pass rate control technique and it uses

| N{py WHkd QAngasreeivatcd byithosipgle pissuste anaitelsi s of the
Vi 'bif;te is calculated by determining a target bit rate based on the drift from the desired
bit rate;

Kvelocity 18 calculated based on the estimated time until the VBV buffer over- or under-
flows;

Xz is applied on the result of P-VOPs only and is calculated based on the rate at
which the size of compressed P-VOPs is changing over time;

Xyna 15 the drift from the desired bit rate.

In several embodiments, the causal VBV rate control may be forced to drop frames
and insert stuffing to Tespect the VBV model. If a compressed frame unexpectedly contains
oo many or two few bits, then it can be dropped or stuffed.

3.5.5.3.2. Nth pass VBV rate conirol
Nth pass VBV rate control can be used in conjunction with a multiple pass rate
control technique and it uses information garnered during previous analysis of the video
sequence. Encoders in accordance with several embodiments of the present invenﬁon perform
Nth pass VBV rate control according to the process illustrated in FIG. 3.9, The process 600
commences with the first pass, during which analysis (602) is performed. Map generation is
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sequence. Enc'oders i n accordance with sevVeral

enbodi nents of the present invention perform Nth pass
WIBR0F/M3780% ont r ol according to the process il | REHIuS2OE/041667
in FIG 3.9. The process 600 comrences with the first
pass, during which analysis (602) is performed. Map

erﬂﬁﬁucﬁa@ggf (‘%‘8 stgrgtg&ﬁ/ %Z q'gtéag %Egé’}ge A ié&? gg%% 18@1:#83] is then

Peffﬂfmeﬂéé%g)Rate Control is then perfor ned (608) .
3.5.5.3.3. Analysis In one enbodi nent, the first pass

uses sone formof causal rate control and data is
r ecor ded>Por-&abOBiame concer ni ng such things as the
dur Bf bner@bodifhent Rt b4 vgeHlidite tHREOF @aﬁlsatl *}Etegﬁoﬁﬁﬁl and data is

uan er used the |on bi ts_produce
rec?rgﬁ‘il %Feeaﬁﬂ’ %’é’"ﬂﬁ OReRINRE SF i28 ithndur i oA tﬂe frame, the coding type
of the ffanre theoguastiedr 138, tthe ntdtlﬁﬁshi‘t@hﬁodw‘c% @hdltheaBxtRbits produced. In

odde BB PP R R P SRS Ao s RS can also be

fec@dﬂbrate a map of the video sequence. The nap can
speci fy the coding type used for each frane (1B/ P) and
can include data for each frame concerning the
dur at i on?-&f-hdlangarerativhe not i on con‘pl exity and the

t eXthffrtati6® mhﬁﬁeta&ial kiR is Ridicio RAbQ! P%f th8Gid@8Requence. The

e e 0L . b T G%M s an ipglude data for cach

franpa rcanedraing  the dmﬁﬁmesﬁ'eﬂlef fiaife, She anéith cBRHRRRYUMA the texture

conﬁ&?tgrr &1’1 gﬂie%‘ ol ﬁveern%_ | eﬂ?n%ggg\gy ago CC&H&HEP‘BE ; a%% ena%hng better
tBm503hs inflitene e@quagsmrmxdl agher THaeanmaters mamoh@r&ss&ﬂﬁ‘bﬂe size and
t
pe bl A48, 34csal Sy LIE P BREGETS Bl e Nt
passdy gepietete i s encoded can be planned. In one

enbodi nent, the strategy generation results in
each frame including the desired

I nf or mat
conpr eséePyé ‘ﬁ’éatgt?&%e"e%’rﬁm@st i mated frame quanti zer.
| n The weapa care bk adédrenpian a Eﬁfatsgy at eghoge iR g slrﬁte control will

opeerér fIﬁE ?ﬁe%% ﬁég@ﬁ&rﬁoﬁgw b%% fgrt era\lrggyeﬁérlng é% t@t?(:g{iecg ﬁal\rl1t ¢ planned. In

‘one pmbg@ggant, ﬁh@ﬁ%@)ﬂmemﬁoa mesutte nminfmmaﬂpn daresghtfame including the

desirel n?:ﬂn%l%ssteﬂ efrﬁﬁ@ %ﬂ:‘ér aﬁn&tlgfraﬁeﬁlr ;Eaﬂl% &gﬁ't&éard I Us%%rj %ﬁlbpdnnents

val ues for . each t he

strategy gqngEationds wﬁmeql éﬂﬁrénwnﬁeapaﬁndge@ntpﬂ@m ase A

bi aye éiﬁﬁfdﬁﬁetﬁamebﬁréi@%ﬂ é&r&tﬁﬁ%@c@ssamb@ﬁ"@s use of an iterative
nce. ase

nti.ze r the, whol,e Vi
proc{i A fibfts B, gpg5eet e s S o b o e by
tryingi toikeap che igoamizhi ey elobdras gosditle do tihe geliAi quaﬁﬂiﬁ value. A binary

f
s WISSASE DI e b 1% A T sy T e
quaﬂbéﬁslﬁ klzg wstanhvaimeﬂleirmtushsrthm simdatoniosichieive ﬂjzadetsirédétarga bit rate.
OncéJﬁl%%ésé ﬁ%ﬁﬂt&eﬂsl foufkP tthé'?@ét&%’y géﬁ?atl\éﬁy%égﬁ@;? i‘{‘%h‘ﬁg §88518?1rat10n of

her enbodi nents, uan

the ‘Eﬁ‘ﬁé copgiFaise & Py on %W@tnaucﬁnstﬁé qupitizst t5esee &f thigmvill not modify

the VBIV b.@mftbiﬁﬂsh% Skére BABHdhR ) GRE Qﬁl‘éﬁ‘ﬁfcr %E’mmhfeﬁ Yased on the

{9 S chan es d ot her enpor al ect
compée g fRotion, in, LhiscCanohg ,f@qthq extended to 1ncorporate

maskmg from scene changes and other temporal effects.

3.5.5.3.6. In-loop Nth pass rate control
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2: 200%5)9‘6’113’6 egeng{hc?é’gcss @3) 13;1; ag"ea%}:eolns [(eirg z;é

10 15 20 25 3 ""35 WD 2005/ 057906 PCT/ U82Q64/ 041667 In

one enbodi nent,"the in-loop Nth pass rate control

WQ HES/BY7Pet egy and uses the map to nmake the bé\'gtrm"sm0““’"1(67
possi bl e prediction of the influence of quantizer and
ot her parameters on conpressed frane size and

If%t éﬁ?llyoat@ngﬁto fife! ﬁrlooér %ﬁte%nﬁol {166 ttBél strategy and uses the

etlon at e

e st r at to t ak
map wmeﬂabnst:p@ssé&fb o T A S SR S5S o pramotr

on c{nlﬁﬁres n%ﬁ@%li@!‘ arld é‘é{ﬁﬂﬂ diét@ﬂtlahl Oheref ca e VBL{mmﬁ discretion to
odi ment

doviale dta, 5y BTEGEY rtwakeoemrp o8 Poebub ks, iR dptlowing the
strat{:ép\ﬁlll ﬁre{ré}ﬁ vaslaticrub he d/BIV irhédel. fin eme tehboil thesit, tbsnndnoga Nth pass

e g il 8 ASTELA P RSB Rt AFhY Bt i

ﬁ-gmoth@meﬁnﬁm if the VBV buffer would otherw se
%ﬁl L' k% Sggnerﬁ i8ks 1o 4 AN iy 2 Sing! Bdrfes, the in-loop Nth
u b

eo st 1:I‘!lig to [ nse t e ]lt( th
rate mmmyump franaes if dve. VBVehugter progld etheryse ynd ewise, the in-

L el GEdPRufifing Bebd Disemal to réveRBWBA overflow.
IOOPWS)%SQE{:(%&D 1?P[ant th t he st arg1dard referred to as

I SO'| EC 14496 2: 2001(E), section 7.4.3. (DC and AC
prgq'lé:yj,%}n@i@d 7.7.1. (field DC and AC prediction).

. T t d [ i . .
e n{é’béil b ef&bﬁ& é)mde &?ﬂ%eﬁ [peléi?]&rr@&f il g%gzﬁﬁei“tﬁali‘ i€ Compliant
with! 8%t étézﬁiafd)%feged o asNESOMERC t14496-2:20006H)) muonmﬁ’ AR tRE and AC

st.anda 14496- 2:2001(E),
Pred’é?ﬂﬁﬁ)( frir@r‘ﬁ@q eﬁgf%b dJu "and 7.4.1. (variable

Iength decod| ng) 3.5.8. Motion coding An encoder in
acggr q?g %ﬁm enbodi nent of the present invention
can“perrorm rmt on cadi ng IE%‘S@FFQQF that is

codyl ¢n§ﬁ@er\gptaﬁcqrﬁ@c§tvgﬂag} gm pégse?tgar?rgen can perform
texnﬁfégé%&n g 89%&5—) thatdi® ra@mpﬁaﬁtwaﬂj thblsaniadgeforred de sy ISHEEC 14496-

‘f&

sequence of frarres 1 to N Systens in accordance with
nts of,.the present invention are capable of
eggég‘% 'n@’ff“}ﬁ’ Odi% ence to generate a_conpress . :
bi tAst ereader ifrecdrilanservatiney smpodiment @ﬁﬂﬁypr%séﬁh’élﬂ?m}@ ¢4t pertorm

motioBlBaih g%lan}le ﬂa{:{s cgﬁq‘ghaﬂt‘ v@lﬂpthfers?dﬁﬁaﬂd 1’6&81‘6& to as ISO/IEC 14496-

correspgon ra ed

2208 iy Brfvesatle : et odgnecty e Eeaof SR ISRIRD | ,
together with the chunks | through n-1 contain

suff|C|ent |nfgﬁﬁptbﬁn or a decoder in accordance

wi Br- UPHe present invention to decode

thq'hw ﬁa@o fifaeRecan bé rconsidstednt esquinee cofs fampgjlefe N. Systems in

acoghe Tk Soadimeal R GSteldhe GRS dr CBMNOBE Brcbaid the sequance

to gemdoae |amen1p$esséd bmepmeg"eﬁ bltstma@msuf@ﬂn%ﬁ hyrfepmgetng {1t into chunks

. Hﬁrh‘hunﬁﬁe mar ker chunk is a
1 to][8 H6Eh v ERY Home! T RNoRl ot CRits from S pitl AR bR 7 until it,
s Teeshuples e asnpretadcby appending bits trom the bishreln T eific »

| together with the chunks 1 through r-1 contain sufficient information for a decoder in
. accordance with an embodiment of the present invention to decode the video frame ». In

instances where sufficient information is contained in chunks 1 through #-1 fo generate video
frame », an encoder in accordance with embodiments of the present invention can include a
marker chimk. In one embodiment, the marker chunk is a not-coded P-frame with identical

 timing information as the previous frame.
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3.6. Generating "subtitle' chunks An encoder in
“é&%(l? P8 with an embodi ment of the present PGEEIS20E41667
can take subtitles in one of a series of standard
formats and then converts the subtitles to bit maps.

Thes gi Ggggrgm{gcgﬁbﬂﬂg L it maps is then corrpressed
using run_length encodin The run Ieag encoded bit

mapTaFHsoder dnt apprdencedWitht 1 ambediment whilihpresens invention can take

sub'tlﬂéé O dfﬁfsezﬁé‘é&iﬂ s&ﬁd@rﬂ%ﬁﬁzﬂé Bl thed @or%?sﬁ thetéuﬁﬁﬂ&rtg bit maps. The
e particular subtitle _contajned

he st qﬁ Eﬁ for .t
HHIPR Eraps 1§ Hhencopupreised piBg iR Angth preoginga e qun length
encodat it mapg altchhae foomeatted ml:oze clandt, m&ihtalwlnaﬁdéshﬁfonnanon concerning

the SIHWJER{ ltﬁﬂe un s C nﬁ%'re %‘? Pﬁf@&tﬁ %Q?g"’t‘? C‘ g’ltill'“a@? chunk. In

sevetah embedimehts, pﬁdnmattlenfconcm-magsth@wlbt efzeaamd postion of the subtitle on
the s&@bﬁ Pk Bk uﬁéﬁe@%?ﬁé SRS Cﬁﬂlﬁ&%&ﬂ beeﬂ%i}l%edl irllltoathe subtitle track

application ca gener at’l subt
thats pel g8 rmgletigbior tﬂ"é Sﬂairﬂ?ﬁtanéathab@l thay theygalstiathss tdhenged. Any

apph@éﬁonoéaphﬂ@ &u rﬂefaltlﬁg 2 é\hﬂtﬁfenﬁ&t h‘éﬁinﬁardsé%lﬁ)ﬁﬂ@rf&n?ﬁrbaﬁebe used to

user directly in

byameeﬂiramyantofsa‘ﬁtlﬂlemﬁ}mﬁﬁoﬁ” of the chunks descri bed
above, the interleaver builds a nultinedia file.

Bui 1 di ng the multinedia file can involve creating a
CCSEXImteHeaimg an ' INFO |ist chunk, a “hdrl' chunk, a

T MYce the %teﬁghﬁwlﬁ%nxgc&@edt £ |o1f 9@%&%&&@@% Wi Ve, ghe interleaver

accordance wt resent I nve

buildly,p reylamedia dile. Finlding.ha K@ulamd:radile cfe Fyoltei anepting a ‘CSET’ chunk,
an MNFOP Meglblaumk besddr &nﬂhﬁsﬁf‘hfé%ﬁ IRelchihk 3nd a&édxl phunk. Methods in

neratin CSET' descr.i bed aboy
a°°°%%’é? %ﬂ%"f‘@%‘&t Pfg Hm PfaﬁFdlt dBYEIEeR é’?faﬁ@atnﬁg/ thege chunks and for
generatiney nehinexdid filesaeadesaibed baioh t he AVl Cont ai ner
Format Specification. 3.7.2. Generating a 'INFO |ist
chunk As descri bed above, the "INFO |ist chunk is
op®i bhdrenaradingan' AS&Tomerkat ed by the interleaver in

acoqr Q@d&ﬁﬁecl’“a'i)t}vé hﬁg%&lﬁgnkﬁhﬁe fis o gﬁ&%g qod can generated by the

) 1$1p eci fication. neratin
nte S IR@FEon @Cgt“ﬂ%ﬁ %V &W atbﬁpeptﬁ@ailm er | eaver

based on the information in the vari ous chunks

provj to I he eayer,, The " hdrl' |ist chunk
re?eirggdlf@gmf‘ﬁ%al W@ }bﬁc "Wk hin the file of the

r efAsrdesarited clbond she FINFiDreligt rohaglt ieaptionahénd b be ghhethied by the

eSO Sy T B RS GRIAST v

descrlbed above, "nmovi' list chunk is created by

engqcy mn%g; tkevhﬁgohﬁ'?:gmﬁybt itle tracks to create

audi o' title chunks and then
i nth¢ | @b.lﬁb chiksis gepgyaied by the interleaver based on the information in the

various chunks provided to the interleaver. The ‘hdrl’ list chunk references the location
within the file of the referenced chunks. In one embodiment, the ‘hdrl’ list chunk uses file
offsets in order to establish references.

3.7.4. Generating the ‘movi’ list chunk
As described above, ‘movi’ list chunk is created by encoding audio, video and subtitle
tracks o create ‘audio’, ‘video’ and ‘subtitle chunks and then interleaving these chunks, In
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WO 2005/ 057906.-PCT/ US2004/ 041667 1 5 10 ¥5 20 several
enmbodi nents, the "novi' list chunk can al $0 i ,
WOR0BI P06 | ght s managenment information. 3.7. EE%&Q&;WHM’/
Interleaving the video/audio/subtitles A variety of
rul es can be used to interleave the audio, video and
subtithe chunks. hf Ealid bfNhRANRAtal rights management
Sever@ﬁ?ﬁ’bpﬁi%e Es’ gh%u%g?%s?aéqh}élaeégﬁfor each o?l%z he \g7i deo
informatiomudi o tracks. The interl eaver determ nes which
~queue should be witten to the output file. The queue
sel ection can be based on the..interleave period by
Wit né-?ﬂd@ﬁtwaﬁ%dge Y‘ﬁﬁ?gﬂﬁgg{‘ﬁ%ﬁwl owest nunmber _of
i nAeJéri%a]y Bf PfIEd B4HS bevukéd aﬂintl'erlﬂ\@vb rthe mhdiay gideorapd Fabttle chunks.
to walt for an enti.re int e i-Qd 8NMnd andi
Typivsi e NGLE BRGREN S BHORK o (G vl TP IRERNad audio
trackb] e idterlefver dabnginae mihjcht gzugeshenhi_t bel Wriiiedi tgé the Outi; file. The
L video and .subll ¥ iGhg BOOHe gfetde bt has the
queug gelestin;ag. be b & %%_g}%i ]{]{egg cﬁqﬁ{?g bglr‘gﬁ%%:a ed Wlﬁt hi p .
lowektheurfibdrefintedeave@etinds writepicBie ElaileryeraBRf AFvs) thghatt 1or an entire

- interfg%{ré’é&ﬁ:tdi tg !%e ?yge@&ﬁriﬁ‘ U{égw%ﬂ@b Mofla8e Ehalasn be wifttenlio thHeefle.

N

Spon nother enhbodi pents, ,the. audipo'. and .,
 shibtoing | embedigert BaneBertEt apRlions (aged hEhd ?)%%&g‘& chunks are
intergews?o tﬂaﬁ Myl Gladlohand cabrinsetmks Brelochioe vdilfif dreefilerior to the
etween the |,ocatl

of. the “audjo,' -wvideq :
“ideod GRES oo RS IO CyPER A, YIisEn CREf o which. they
corrcabéiE Th Bhet 2pdbilinichise thedhudip! anckfsebtithedtchurlks zaédw lpeated after the
.. play the devices |n di : ' i1§cation of th
R %%%a%?f@ﬁ%‘“‘é‘;%%ﬁé?% e
‘audiodUdidep’ and [sibiatle’ ahwinkssia bargelyedependent ypon b bufsrng fapabilities o
8 4fli; S e deVatuin dines® Ylleleebaing is limited or
player‘s/ ﬁg%toafe?%g% kté f&%geed?ﬁ%?‘ 51? ég};b':% ch%](#? gggedi a%ﬂgil Yuch that the
unknbowin, vl intpricmesr nterlFayes S audignt Videg' A FHRULY AR R e
‘audfoP anfi bidhity! GRS RcaRANTASRANIdeY: hurkhewherdithe dvideo’ chunk
o subtitle, 3.7.4.2, neratjng. i nf or at.] :
immediptsly Felewingnbe o« AR ﬁu Ssg@m?cg %l}ugg(e% %1.%52 %él giersét video frame
corrdspbiidng tcothe audivlot sutetitlea file, 25 the DRMinformation
can be generated concurrently with the encodi ng of the

video chunks. As each chunk is generated, the chunk
can be B8t fTedraing DRYIRNosREHM gener at ed cont ai ni ng

| nEI?élHBé('BH]% ﬁ%ﬂﬁ/"fé PRAG i Red e proydt tRvigdo doeeny bl multimedia file,
chunk. g .7.4.3. Interl eaving.the DRMJjnfo tj.
the BRM imfomiatigneen ba E58Eaed sARTRIHY %ﬁhl Brgnchdingof BF ided chus.
As x?a:c]: S@fihk 18 Vinbia®a, ithY RurkavEas be ceniiptehank acDRMuichimiy generated

nformation concerning the encr i on of vi deo chunk
contpininginfosmaen CaPCRRE e RETYRP %@ﬁ% 84 Flﬁ@rlff, the DRM

chunk for video chunk n is | ocated between vi deo

chunk n- ide LA - er enbodi nents,
t he spaébngggip&f%%‘gﬁ%%%mlgfdgﬂlaﬁggter the vjdeo, .
chuakinterlesvatép evmpedanceipith anieambedisnent of fheyeyeat mygntion interleaves

\h'%,gﬁ W {nﬂi % En?o‘?}ﬁh 7 EREH teh jorl éfEdidéo Efuink.prior to the
| aDIgI{/l?c_ . %gnera ng t é&?‘g‘% ' ggﬂlﬁnk 2005/.057906 .
videBChnsIo oug eabelment, the DRM chunk for video chunk # is locate between video

chunk #-7 and video chunk 7. In other embodiments, the spacing of the DRM before and afier
the video chunk n is dependent upon the amount of buffering provided within device
decoding the muitimedia file.

3.7.5. Generating the ‘idx1’ chunk
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1 5 10 15 2025 30 35 Once the “novi' ligt chunk has

been generated, the generatlon of the "idx 1' chunk is
‘%Oz'g'r’ﬂb 198 process. The “idxl' chunk is creat ed®CIyUS2004/041667

reading the location within the "novi' list chunk of
each “data' chunk. This information is conbined with

i nf e ) tadC n
| tra?&%b V\ﬁ.logﬁ qghéﬁuﬂggagﬁee&%ﬁé eéil @% Sné\rg’f1 tﬁﬂh Gat 'S chunk is a
simpdprogessofibe higx 1" dands iscinentad. by\irgadiste thisilecatiohowittein ithen “movi® List
chunk dfh@bh LT &ifek] PhiQ ﬁfbﬁnaﬁ&ﬂs co?rmi'ﬁblﬂ Wgh fiﬁﬁg&gﬂn read from the
. app riate to whichever of the formats descr

dafapGirak eongeming (heEok 4o peiteleridate hemukrelmign end e apntont of the
‘dafbRANGNE. Sﬁll@ﬂ Mﬂn@brﬁiﬁ'ﬁbﬁhgkﬂﬂ {deerMdLibdVighd Adk]'LEMRGR a manner

anultlrre ile,is ene e file can be
R Shike & gy e 351 Bovenis; D disedrf represent the
infdrmation.hat i n many enbodi nents the el enents required to
generate a multinedia presentation and nenus, anongst

ot her things, are contained within a single file
si rbeTMSMTSSTQEﬂé‘}D OASTRIBUTIOBY WMTMMELEI

e nt@ﬁderﬁﬁﬁﬁlmédﬁheﬁﬁ% %él?&éﬁ?éda iHfel 18 c&fBe Hﬁg‘fﬂt ec r &rgﬂnf a variety of

swgar tely fromthe mat | on requir
ne factit] gatdqq Hany empedimasts the ﬁ]ep@ntsuﬁqtgﬁé to generate a multimedia

preseﬁhﬁdn rﬁﬁdltmerﬂbﬂ :Im&'ﬁ%@t athéﬂﬂﬁrﬁgﬁt al*cscd@ﬁé?;‘{édd@ﬁhﬁloa %n&lerﬁlE simplifies

to nul.tinedia fil
tranfBf F e oSS RooseRpral BB EnGafh M uimesdia,file; cheadistributed
sepiraﬂebl fean the ﬂnﬁmﬂa&oﬁ mqairaﬁtoaiebb@t tietcohieftsiof e mBkifeala file.

o8 PR Tt Fhnedi st e BOPRENTE Bl 18 gpd ancoded to

[ n orrratl on can be oca
creafiog apidtimediadile dp agcarévincd vethr the mredent m’ventlcan‘dthdlmlﬂnmedla file can

thert Be1dchted teltﬁé‘xr étecﬁe i) épﬁeﬂ&e'{t' £&bchfd ?%Gﬁrre Podlments DRM

| ocati on f enco

inforpagtian; ¢Atnbg ﬂ%ateécﬂétth% Hirgfsopyee, IBRVoPoTdopaRser ana ﬂsrd server. In one

. embDEEEL, Nﬂicl\/ﬂi:sﬂ bk Aednl bE q!u@ﬁé& 7o ds@é}tﬁﬁ Ctﬁi: 6!05%05' &P%@ encoded

ordance with an.e he present
mul{nn'v(gﬁtﬁ %WO ﬁ%ceﬁt@’@éég logatign %tog%m G’E%‘i"ﬁng ur ed
u3| ng approprl ate softvvare a dedi cated player that
gfmation fromthe nultinedia

e or any ot ﬁer evi ce capabl e of parsing an AVl
Frt-forﬂll&tioge‘@@n & meliinsdianida in accoelance withaam endwdisenloff the present

mveﬁﬁoﬂ &8 bd ﬁc@ﬁs@@%y%rbo&ﬁbuié? %oﬂﬁ'étﬁbérﬁ&gg ]!njtpﬁnatk QOR\%}%r a dedicated

I Nca acces

nts, evi ce
play Pl TRHUES(F 0 SAEE GRLOHEROT IPw e gRipiedie T or any other device

capablzcof ganig wh tAVRMlE ROsivERN enodinhéhts, MR &@Pcan access all of the

ol 48R 10 By iR oot PRty 2098 G55\ Bobpavte of
accessing/all offthe mfermattmneni ainmliihedik $il¢ aiccadendeoritisaeahbddflent of the
preséxﬁI 'r%x’%ﬁti@nw :ﬁaa?ucuia? nﬂeﬂt echH%glg:a '}?{{‘%t caﬁ%?? 8%{1%%?5?% any of the

I on can acécess
inforyatipa alleﬁcpbsd sbayaltheh aﬁssioncﬁun lebunitsathatare motspecfiabyin thedA VT file

formBY Th REEHhGRs whith £t AYof fe Ciﬁ%kﬁﬁ%&béﬁn b a&%?saegl gie fevice will
e Ia

the informati on contaln

typlcgﬁy glsf’iﬁ & CHuHS dhatiarqnol recogmiger] ethe dsvicene present

i nllﬁﬁéalljrl,’l a aeﬁa@alﬁltelsoéapalﬂeftffoﬁdﬂe%gﬂ e 'ﬁﬁ@ﬁnzﬁfon contained in a
The, devi ce can nmul timedi a

ol 458 R gt ORie Wi GRCpLRS P GiedeEe B v epliatds capble of

' perfoansw aynurglesreofi tfenctiods. oThe aevioaecaaf displagnd imditihedia presentation
- involving display of video on a visval display, generate audio from one of potentially a
number of audio tracks on an audio system and display subtitles from potentially one of a

number of subtitle tracks. Several embodiments can also display menus on 2 visual display
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nunber of audi'e tracks on an audio systemeand di spl ay
subtitles frompotentially one of a nunber of

WOSBYRX'Pe tracks. Several enbodi ments can al 58‘33‘@5?“&&9““7
menus on a visual display -69 1 5 10 15 20 25 30 35 WO
2005/ 057906 PCTUUS2004/ 041667 whil e pl aying

whlleagucl nfg %/ g&@y@l‘ﬁg' %dﬁ]ﬂ{c? S Vide Orhedd) %ﬁlaﬁ“rﬁ@h@)ﬁﬂﬁﬂéﬁcﬁve, with

eatures such as’ sel ectabl e

- featutes i, sebutabledmﬁtnns;@nuglomn%ﬁ -and spemenps. (i some embodiments,

Skt the naukdinedivi file presently being
ment g?bﬂ’lg c?i‘? gato?g .t gﬁtﬁﬁ)/vﬂ;l&ﬂ%oﬁ&& i

errultlrrelafll senly
accesaak e Shedontside contest Hmaycbhe §te§e18‘éfﬁ e %eq’é ee%cessmg the

| mumlrr;%ﬁ@ ﬁlk%rtlfﬁlagd B I166utACRARILN gsubh @s oved 4 im:ablaraafwids ape or public

ocat ed renut el uch &8s r
netvwogkc AT cGIDOQUIT At B IHE Gy MBS IR 25 F fiocding to
meté&zﬂﬁ’cﬁicﬁﬁé‘d Qfithiiothe nlmlhihledﬁdile(s} Df tmetadlote} tifergneest by one or more

included within the nmultinedia file(s) or
Ofthe%{“énﬁﬁ‘igl Sreferenced by one or nore of the

multinmedia files. 5.1. Display of nultineda

prfiﬁglgﬁ%tg?nﬂ%ﬁ%éﬁ&% donty of nulti rredl a fil es in
? &%Hﬁp[ﬂlﬁ abikhiyl qf.rpmlgn@g&e nte:? prgfgqgtgr(faﬂgfg Pit |e b(pldgée of’ the present

inve&tfoﬁ%?re@{bgt il gﬁaoélﬁmsﬁ‘&ﬂdst ndltiplagideo tratiseandimsydiiple subtitle tracks,

entation usi. ch_a .l
the dispiay @foﬁmu}@geq;g Bge@enta%p%ng ﬁ%;no? rrg%%rpeti %lrﬁg ltP?at febdnBines video,
aule sﬂybf SubiRleS Ghnt BFude selaption iof bl partieulali audie ARk, vd@:e grack and/or

ubtitle tr [
sublifs Fack S ies rayeia s TS e dr b R st Bho operation
of whith i discueel hblsw)J sseid thedefapltsettings of the drvicstsed to gencrate the
mu. ltﬁrﬁﬁtdﬁal} ﬁ@g‘?“g“"?‘e?egﬁ% Elﬁ:hé' &k, WR1RRE NG pbRatially a subtitle track are

at1 on. ce an audi o (Lr ack, video

selectadaﬂie Wmtbmwmmﬁﬂlfw@%ﬁtwa? PERREGr o sel ect ed,
c;ﬂiog&k 2&! fletHEUed mfeadmaltﬁﬁaﬁs Rifatriationciom 2 multimedia file
r OCESS

for I ocC the.re
inclufiner (GH; diind BPRAIOE0MS TGROH CTRBRTIET i gaccordance with an
embodimbadb N theDFrtbean dhvibnti o as/nlhgu’aied inUFIG. @i Bhe process 620 includes

obta%;fggtgg?gﬁl:r?{g%éﬂ %&%ﬁélgﬁ %ed %&)F e]%'bRﬁ/EP%@EFEHﬂ) @fhetéﬂﬁryptmn key

is th@ﬁ QEsb R BaByptr6R4idths DEM heasiengnd e Er @Jﬂmﬂée‘;? located (626)
wit @w o, 1 tl%}( gﬁlﬁ'ﬁc?/c? ! %%I%Miﬁ%g e[‘hc( é?e?})ptloﬁh&y required to decrypt

th
o BT e i 6A e S B Bk Bt A B Mncryption

- key 1‘.%”&5&’( B &é&g}ﬁt gﬁ\éhcrybﬂeﬁ tvided LHhKnl@f"l‘Heheqlmddtauﬂnﬂwlmnklahé any reqmred

he ‘encr

 nphnens oo o e et Bt 0 Bl vieco

any Qﬁﬁﬁ@ 'il%faﬁﬁhtiog%r@pl%enﬁd (682) Wehe displaeand tbe semdygystenn
eq Vi u r ; :
?égyﬁg @BbOngHB{& {{F% gﬁ%n S0 ti?a@kaééﬂ 1%019&9 Rl channeis to

Ak accaonp e vid
prov@ie&stéﬂee ror derowlridsci6d Gpdian §Vhdmea amtk; *I%kadé@ %t“ﬁﬂ %o éﬁﬁﬂsplayed a

d¢.=:t<3131l1J btﬁﬁll%g @g ?ﬁﬁ?taé ?&gﬁ ﬁeloﬁl%sgﬁ'%ggs (/fa%@)ﬁ'ai!ﬂe&!nblhﬂed a subtitle (this

e soun sys em sever al & " of
detetrhinatiorosway beidiaget inagky 6hrp Vﬂ'&%d&f Yas Fb&F é“’ "r?n egoutcome

1den5§%1%§ Q%ﬂeﬁr%g%t‘ﬁflbgﬂg’oghlﬁﬂtr fhad! Bé’ntgﬁﬂdl dubtits mfoMietionathat should be
displayed over the currently decode?l v1deo frame) tﬁﬁe p%wo‘us Qubtitle included a subtitle
and the timing information for the subtitle indicates that the subtitle should be displayed with
the current frame, then the subtitle is superimposed on the decoded video frame. If the

previous frame did not include a subtitle or the timing information for the subtitle on the

previous frame indicates that the subtitle should not be displayed in conjunction with the
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determ nati orq can be made as to whet her fhe previous
video frame included a subtitle (this term nation
YRYWHES e in any of a variety of ways that REATES2e8/041667
the outconme of identifying a previous "subtitle’

chunk that contained subtitle information that should

t " | ' .

ity S5 Y80 00 S 0L 5 08, A Bl 1
‘subtiitie’ nlgunlwadWﬂmd, then ftloy sublitle Sasmpéetihposeddindbe decotledhvidedelhe video

““aﬁ‘ﬁﬁé %fsu?@’é“#gf%%rs 0 e g B g
alRetvring fonike discusst FIGare).ihg preness detpieines(634) whether there
are %ﬁ?h&&h@nzﬁ 'DRMechthQ MOthifef €, 'fﬁéﬂ R et DRIV chutX istlé)c%té&g{GZG) and

the previous fr I ndj.cates t the subtitle sh

the | nE)"Pc‘ﬁé %@Bp%ﬁ, agiil o g,(?d @?F@f ghynks, gemaig. \Ad whlch ‘point, the

pre2AIEhioN oF HeGulio] #idee Qﬁt%x%bﬁﬁ:? trhckS 1&5331&151;3%%2@ 30 35
hen a ".subtit

¢ nengRtand SRBREFMET £ T vion i seBl o giartiqufac OB of e multimedia

- informatidn (d.g'a paiioklal seho oﬁaembv:e lwath & peﬂ&u}ar atdompagying audio track

and%ﬁﬁ%fnélgpﬁ’ gﬁglﬁgﬁg E%g)ﬁfa os gee@%c]kz é Et:aﬁnanon contained within
the gh@'bl dyall ofi & ulaedie mycm‘galdeﬁ tﬁépmﬁmtnlgvtmon In many

embodfndit$ QH@ ﬁé&ﬂm%fofﬁhgi vifled- chuhtl © aREBC BRMKARIIRE "hiffle’ chunk can
y additional DRM chunks IF

are an
be%ﬁéf’% W1 ﬁgleﬁ@ﬁ]lis DRM chunk is | ocat ed (626)
andin teml;ﬂe Qif%s&vﬁ&rﬁapﬁble?oflaﬁ&dshmg AnfedlhfidO B8 @B%ultunedxa file

R TR R N Lk T ——
“track 68@) cothputse venfzgurehion therananser desdabed abeanusnglsofimas. Another

exafifess b9, PR g viF, PRI Betdall Sl 1n ot
embaé@m% ﬁyy ﬁgwa‘a aendiguradcir locatriongrleat rﬁwhbt;aempmnonaim ararbitrarily)

‘dat#C GRS N ¥ bk §hthhgttbep5ﬁlea959 H&di8 Yradhk O5fP deBite those tracks for
chunk of a nmultinedia

1, d
oA T G b e 3 TR R SaRTE AR YT  megia Sl in
acco@dﬁmmddmmﬂﬁsprfbmddi‘ehd}ﬁ‘emﬁ ﬁlIvleﬁtitﬁl Vi deo chunk,
an subtitl.e
oot 5 sl RO ORMAIT R e s RS Boifign fown pmtimodia
file in dembiwetionpdthl sulimelix adsinmgionnfrannat extertt dibe. t Tygically, such a
dev15@'%hlﬁ'%ﬁl)' @ EI}} éoﬁrcu?gngn ﬂd?@ﬁﬂi&%uﬁ?@@ﬁa&ﬂ‘ﬁ&@@ IU?aﬁ PR ferenced in

ul ar “aud

I C
a m‘ﬂﬁ@?ﬂlﬂlfﬁ Of thectpe §65§ﬂb‘251ﬂ519f‘/@r1fdb¢lfﬁif§fﬁn@§ filn is net staxehdocally and

~ the ROR6H¢ RANoARAUE SloBHiIcRAAIHNB IR dePRRLE %redeﬂ%es t dvicefoan obtain

| a uipped with codes that I ncl ese
a 10?:%’&3%{ of he. 518 THe gtewice woul daeaceess. bothyiilese gptaklishing 2 video, an

audic and h guistétth (tlbrehmf@it) pipelins fte ¢hichwhe tvhﬁ(ﬁusl tPcREbf MORInhedia are fed
data' chunks corresponding to

itr
ﬁ"m&%‘r £gea?n§ c’Z/!ﬁ)”is“cracks and decode those tracks for
- presentation is capable of generating a nultinedia
prg eGLﬁ’érht Mshdgsd multinmedia file in accordance
practl ce of the present invention. In several
e nﬁcﬁ?F?ﬁ@ﬁﬁ% accqrdfacs with ¢nsmbodiment pf themuessni inventiontis ghistrated in

FIG.f aqm PheWbEdREHSD pfdckRed %ﬂﬁﬂn@&ta' ﬁﬂs s *Hnnﬁl:édng%% with an
or |onfroman external f].le. i ca

cxbopREe o IR e JBveRyion excw B Th, 0 & afdemiplexcr 654, The

demuitiplekédr! extriactaahte FIDOINTE émmﬂ'cfm ltee hifitehedis dille bfld extracts all of the

‘LanguageMenus’ chunks from the “DMNU’ chunk and provides them to a menu parser 656.

The demultiplexer also exfracts all of the ‘Media’ chunks from the “DMNU’ chunk and

provides them to a media renderer 658. The menu parser 656 parses information from the
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a nultinedia file of the type described bove | f the
referenced file is not stored |ocally and " the dev

W 2007870 ked to the | ocation where the devi cé’CITéUSNWO““-’
stored, then the device can obtain a |ocal copy of
t he flle The device would then access both files,

{ d i
Langigaiient) RS KT he B AR eIt e esbigre defned n
the ‘Dithduiageddem’ ashenk €Ehe statormachise dppTEegnang thg meny é‘a&l%@ can be used
to p@ﬁldgnﬁgﬂg}ﬁ% o ﬂ'ﬂ:r Q{eﬁ i o r‘%s Aodetisek toameadsaThe siotd hachine is

eprese |nvent|on|§3|||ustr tgqh ;
provided t6-h Gicna, state Teriralies 661 rThsgnenyy fals SeRioller kGeRs; tfagloX the curren
statel df thee fiRfu %ﬁt@ﬁﬁ&ﬁﬁ@&ﬁﬁe\%ﬂi&‘s @nmandsokbmeind usef. THeecommands from

e e Sl R P N ARS 60l B eyt ny ptac o
the d1 &%&ﬁ&ﬁyfngMelm smate tttaﬁﬁdbﬂ chn Ibe eomtroblzd msiogs2 mienu player

mtergr,:. 6§;O’g]i1 Lang e{ 81 %{'fa}gg E%E Oc%%?ed MU ménfiWilfe controller
and fRMbdik @ér@egr'md mome ptayacmserﬁm ntstruciseﬂle msdizrendererwhich media

shoufl% ?fa eeﬁgpctgcgg\&ﬁ, " .2 Bk :aﬁg 5;%8%&@ N the u%rnﬁg Ithe player 664

he” menu par se arses i nforati ?,
conrkeetednid e mEdia Wendeoa5ThS ¥50 6@%@@2@@4’/ /81 g6t ipstructions vsing an

mput Lanau W@Htlﬁegﬁb’zﬁh SpiofsePéi teihdte Toakél. m&iaﬂ? the multimedia file

epres menu _ structure

dictateseihe ourge BN GRS T BedHsgy S fheries | F&BP%%%% di¢tate the audio
and Vo Tyl HREWME tﬁa@eﬁ@aﬁtﬁﬁ@f thbanmabmede; Thes gystops iltustrated in

t he use and.to r ondto us
FIGﬂﬁéhP‘ﬁ’e émpkﬁ“%ﬁ?fegegs“i‘% oM satnat e con? r olr}ﬁh %%%&ments the

systebh @anBe l-in@laiﬁ@tﬂbmmp flretioh sperific integratst cinguits of p cambination of
state the nmenu state nachine and recei ves comands
SOﬁ‘f"i‘ISﬁP‘f‘ﬁgnW%ﬁ’ The commands from the user c¢an cause.
st Aneexampisof 4 misnu Thaccordaneewithag Wd&a%:@ pﬁ@a& prgseqt mventlon is

illustt3fh @pgg: QY UiRfahesn R 1@*@0%&%@@/&@@ GRIPARYAB 72, background
u

b I
O D I O ORI T
(not SRGWIDE TRE RIRASE ﬁ%ci &reitbd byrammq:ﬂagt earclendaceptiver Thawvigual lappearance
of tl}%lttgn{ gm%g}y-r%% %ﬁﬁ%&k&y ind ! ﬂc{ o a(fl?e B‘R’t%:“é ?eh%eﬁ@@are simply
deﬁﬁJﬂeregﬁﬁB af ahel blckgeonahd prideoi dethiavs pan‘bclug-eactlgna agspeiated with them,
064 t

wh g él?.e/ r% élgglna%ctfv%%qﬂgr tﬁéjp&ﬁte% h%e?%?drtl%cltg | ns lgglln ﬁ?%a)us er

i NG cRvéanseptudly Hlistatre thsowrere o 9%}3@1011 in the display
'sho&ﬁ) ﬂ{ 10, -4 f’q:?ﬂ%rb%gﬁéfoﬁxﬂﬁnﬂw 674‘@@'1&:1{1&& @meﬁu Gitlg|tths vishal appearance

I ni t

Spl ayed_ to t he, use
of therdutiois R dhelbatigauridngt Q{?dialé&a%néiwﬂ g%?s%n ek We&“d additional
elexﬁéﬁH Qi "@Péé}e sig8d ejrahimatedf 'Iﬂ:lbebadlngtcuaﬂ vigen! is Txgracted by using
i

o%g t em el g ig#éaq“gg% \Rblugs ’f’q er e B@a%{ito?qackground

v1déohﬁlth1ﬁ WS @e0 ‘@aﬁt 'Ame Thqobaa:ﬁrgmmd audip ﬁ@ﬁfﬂuﬂ’ﬁ Con @wogwéey fiyeqnenu can
be lpf:q,t%ﬁa? tged Arc}\/lgégﬂa ﬁk%%ﬁiﬂt&ﬁh& SeativR ro? B Background

a nenu I n accordance. W th

an
- audieniviiinrepndudad tmele'fw e%%ﬁ@scnbﬁﬂemqvénﬂieémmtﬂ 018 Fsaagtof ap overlay

713':1[‘% oef%r%r ﬂt:flc%? fido %&tﬁ’deag‘ra@ﬁ@s {HE lapsias Lﬂlﬁ;h@hﬁt the I’portion of the

baclegel;mdawéeg thsd |anré?8 %(;:g butitqe Dﬁggg glgq%gglm ggerﬁxy 715'i§ obtained

m%a:f ‘iﬂécﬁﬂﬁﬁcﬂ“éﬁnﬁk(ﬂ@th&ﬁﬁ&iﬂhws THeelovatiomadf thé fogetlay within a overlay
re

*track 7 Z:a%g‘?l g{alﬁlglf in WEP%%? gqa};gm Ibngt gaggse\ggb ) use]-'r fk?déﬂn%? %g the ‘Action’

chui%c kot ehewn) heteciawd dvith eadhuof thesbxmmmshl theslla?ttat@l eipbgdiment, a

‘Pl%’;” $1§ dlﬁhéﬁlg Z% ﬂgstéigegio ?Iﬂg tﬁggﬁk’&&ﬁf" Eﬁg% &mﬁcﬂg%’ﬁrences (the other

region is activated by the pointer. The pointer is
typically an overlay. 25 FIC;% 3. conceptually
illustrates the source of alf®of the information in
the display shown in FIG 4.2. The background vi deo
674 can include a nenu title, the visual appearance
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el ements cangappear static or animated. /fThe background
video is extracted by using informatiomn.contained in

WO 2006%57800r ack' chunk 700 that indicates the | @CRIUSRIVH041667
of background 30 video within a video track 702. The
background audi o 706 that can acconpany the nmenu can

8 t hat
o AGPAGH, RO RSB TSRS Spe FRL P KB ot g timei
presontagioniconteinad NVIﬂJll@theABulﬁwdlal ﬁiedl eaian\aedlot higlep aindpessibly a subtitle
trac(ﬁ'? %ﬁé‘ﬂ%’ﬁdctigﬁ %ﬁlly]rﬁé’ bl f&}ﬁmﬁélg ref-gp&c % ﬁnggan‘MediaTrack’

SO | NG e grapni cs ear

chugls /i §,9vielt indjeates Bh%wn@w@ ¢ ﬁtrﬁ aﬁclapbeaméuh@s@ected or default

audhuﬁ;kﬂt@nd bBteffifl fmﬂﬁm%%k afeRBoQURIdmRYd. 713 i s obtained
: aTlrac Qhu k 712 hat c tes the

s
\ *hGﬂ'ng enfiprs coRpEangy ugpg Hiedngut 8@&?‘3 may he updated not
onl)T Iile rcﬂ‘;pﬁtme rtoithe \eblithiprt bﬁbﬁtﬁﬁluafﬁﬁ Bt sim @:‘i dae Y8 Ske %)&nter being
I on' nks OCi
toogle WSS 4 Butlonines” fin Efmese 0T oy

§ G a information used
to gentrotdi themienus is 1dehtyd Acithinrihe ohiltivkedid Gleé and blous spaifivdilty within a

DARE, b 030 RGO e

witlprthedip eodipomdlesr fBefunks ref erenced by the
" Pl ayActl on' chunk are not shown) a scene within a

mul ti :&dl a E?p esentati on contai ned within the
mult - Hearss the MetaPata  an audio, video and possibly a

subMetd datat isacsindaificed MletpATi ofYescRlivg linf?)ihﬁatlon The standardized

matnfly, b TR gk EreBl U AR SBSet B st b abiBimdtic processes.
In ofhe ambo@trtentattﬂm ‘rdetpdiatal id extiactsé lapd pevided tdef weet for vdewling. Several

embtoH @@ﬂﬁfﬂ@dﬁ Yi1gs sHR éetrére‘? tBr}?eCQISSéC%GCﬁ o ?F]OV".lde information

er ence ser enters
Gonqeﬁﬁug aysyp yiswing dabiissgidayiewing n@@fewpm 8uch mfommoy conld be used

by sbﬂﬁr%%ﬁhéa@loh@% 26hi8Rlch® Bhef mBiin AT, 1S At Q%eﬂk?penjoy viewing.
I nter cated wth

- Tn off Fhbiimapa teascienduins g?g%‘%r}gb%?@am &g nyltimediafiles pentained on

servere dif athenbszr )l bthier Babodinfeftsge ey direrdgest ABRWEmedia file and the file
hin the qulti d|a file and

cau SEIGHRRS W) b Jedteh e ol pBniskmicaelnly FRG Bmect fooiow dst’ of

mulignedbal |ﬂ1|®mnsa verfiedy iofiflocatiens. dn addiiobetteorsat ezh ehawelizbreen various
mulﬂi‘h&hé rmw o N% mu@rbdggﬁlchﬁr Wi ﬁfa déatﬂmhﬁ‘%é%ﬂsén th8ta data’

a stan ard
conqe@@%ﬁ@nmaﬁ@eru i whieht ¢ash ofThhe @ff@mﬂaw@nsma of fhe presenition were
encodMet a data' enables the data to be accessed and

under st oqd b ut omat.i c_procgesses. n ope enbodi nent,
t he! SHHSE %@?mr?%fs’eifﬁ aﬁ% diataaﬁ o°fp?’b‘i}1"é‘é£a fflesy iny geiordance with
embbdiments eofi thg . pr&eme Iirﬁ}entg@ﬂ’_@md lboeRt&sah e @ngéehldmltﬂogng or for
e server e in t to provide
creatlflﬁr%ao%rrl%ﬁ Iﬁﬁnut SeE? ﬁl}enCémgenEgﬁtﬁg%% ewi ng habits and
vi Bhitleghe abder éescdptiorSouitaing umyespedific emblodinbenta sethe invention,
theseme%gf ﬁc}flﬁf LoRRRhALH RARSHSR Jneﬁg'l‘g(g& ofaﬁ:@ ?ﬁve%oﬁ R ShiBer as an

file a_user may enjoy Vi

examgi o prfepmbodiment dewofdita Skpons, @éi!ﬁﬂb@lemeﬂd iy acqondance with an
embdRimbht T hPprbddne ﬁw@ﬁl’iﬁrﬁédi‘ﬁﬂclﬁﬂb a SiREMY ?ﬁlﬁtﬁfedﬁ%fsrenﬂﬁ%[ dr multiple
I n other enbodi ({ds er ﬁ%an reqajest a
multimgdia gqqaer&q;@npl ﬂ]‘eaa 1:1011, suc ¢ can nclude one or more menus and any
variety of different types of ‘meta data’. Accordingly, the scope of the invention should be
determined not by the embodiments illustrated, but by the appended claims and their

~equivalents.
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can be | ocated by a search engi ne and/ or (?i' ntelligent

- agents that inspect the neta data' of nultined a

W@ 20058596 a variety of |ocations. In additionFPQIRS2PREA1667
can chose between various nultinedia files containing
a particular rrul ti medi a presentation based on "neta

Wﬂ‘gﬁﬁ&%n Ing the manner in which each of the

verS| ons of the present ation were encoded.
I n several enbodinents, the nmeta data" of nultinedia

fijes | i AGRAKGARNGRC W laBcor@HREAVENLS poéschinBivBAESE Homprising a

i nvention can be accessed for purposes of catal oging
pluradity phencodedlehifackSsi npl e menu to access the content
of the file. Wil e t he above description contains nmany

speci fi ¢, enbqdi of . the i tion
not- be %B‘?lé‘? g ‘ﬁs i 9 tlatm elg %‘es%‘gg'z&éﬂﬁ# Qompriscs a
plurdlity 6fédremendted ‘RidFhelunkis an  exanpl e of - one enbodi ment

thereof. For exanple, a nultinedia file.in accordance
w th an enbodi ment of the present invention can

i N8l udeThe muﬂtgnehatrﬁlet af , prhezain eaah @5odad Videa irgpkds contained

inaggﬁg,]ta _entatlons. In addition, such a file can
I nhcl ude one or nore nmenus and any variety of

different types of "neta data'. Accordingly, the scope

of 4t he frHY eRhitpredih gt dofbelaiflet rwihdreid it videot ive encoded using
emjodi ments illustrated, but by t he appended cl ai ns

psycherdsyah enhanceientyal ents. WO 2005/ 057906
PCT/ US2004/ 041667 1 5 10 15 20 25 30 35 WHAT IS

s Ve rhSmubip b M AT, Wlofeid Bachyilo Q?ﬁﬁ?la%ttlgast one audio

" pre conpf|3|ng a plurall
tnnmam&nmﬁdiwmﬁeb tracks. 2. The nultinedia file of cl ai m
2, wherein the nultinedia file conprises a plurality
of concat enated ~ Rl FF chunks. The multimedia file

of 6¢| ai Whemulraedia ﬁleeﬁ&ﬁ“@rﬁe&@’éﬁ%l deo track is
CORLRIVIRSD trdcR iRerkORe Bl Lseribl 5 viddot Bhunkd withirea ‘RIFF’ chunk; and

D enh ot L BT i o i

chun!ltbl |1ﬁtbmw&e& withie thef ‘RIFEI chubk cohaimeng thea'videoi dmnks pﬁﬁl@ associated
s .at least one audio track associated with it. 6.
Vldegrﬁé"lﬁum media file of claim5, wherein: each video
track is encoded as a series of “video' chunks within

7R FFTh&E:MMnecﬂQﬁl d ﬁlﬁl@meféiﬁck acconpanying each
V|deo trac S enco series udi o' chunk

. oS ek apvioss fomsirion JARn Do HEGH BT Sicle frame of

v1deoﬁ*oﬁ?@v1d€8ﬁ-ﬁ&‘l§ afd the assom ated video track. 7. The

Lattclhn%,uéh% fc un?k ggntacilnsa andio m:aM%matlon from the portion of the audlo track

accompanying the frame generated using a ‘video’ chunk.

8. The multimedia file of claim 7, wherein the ‘audio’ chunk is interleaved prior
to the corresponding ‘video’ chunk within the ‘RIFF’ chunk.

9. A system for encoding multimedia files, comprising:
~a processor configured to:
encode a plurality of video tracks;
concatenate the encoded video tracks; and -
write the concatenated encoded video tracks to a single file.
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each “video' (chunk contains informationhat can be
e frame of videvo ' froma video

Sfs s ner at e a si ngl . .
Wacﬁ}?’%g%'g each “audi o' chunk contains audi o PCT/US2004/041667

information fromthe portion of the audio track
acconpanying the frame generated using a "video'
chuid. srhahfmm of clatal lDavHetéitE tlﬁfpr&e@%df‘i{eﬁoﬁﬂéﬁfeﬁ' 18 ch&ile the video
, ds.interleave I.Oor o the -~
P RS b N R B h semveece ARIEE” ehunie. o
A systemfor encoding nmultinedia files, conprising: a

' 10 lurality of. vi
P atpesome Mekd St o, SRERHE IR, ottt i et o encode the

vidgp psing psvsheypus eelracendendnicoded vi deo tracks to a
. single file. WO 2 0 0 5/05 7906 PCT/ US2004/ 041667 1 5

10 2Q 1%5 10. The system of claim9 wherein the

pr otessof 1§ §stanef gare 3, hewsicensh videe wickdms at leastkane audio track
asseaisthd withtit. each video track is contained within a

separate 'RIFF chunk. 11. The systemof claim?9,

wherein the processor is configured to encode the

vi déo usThegnpliyredoyiile oéitlamn haneessint s. 12. The system

of i . ' ch video track has at | east one

aucfﬁ%ﬁl{o%sgﬁl %géﬁgﬁgfg’d with it. and 13. The

mul t i medgodei ¢ash gfdeol teicknad 2, semdsesfeivideo” thenks MEEES 5ORIFF chunk:
andi S configured to: encode each video track as a series ’

of "video' chunks within a "R FF chunk; encode the at

c
| east ofBCflidhe 2t leastiona cudinieanky pengnamufingiedetovidea akclass a series
of ‘audi€@rdhasks Dierleaviet WithBhue kRIFFntcﬁﬁﬂﬂ@@?:rﬁg.Eﬁﬂgt b { {08 chunks of the
chunks “o e

asSocl

claim 13, wherein: the processor is configured to:
enggde ' Lracks . such, t hat . each "video' chunk
cont ai n@?ﬁﬂéﬁ%@%gﬁeﬁcﬂm fgjahv Mhsed to generate a

Si ﬂ&lﬁowmmﬂﬁg’uﬁd@ﬂom a video track; and encode

t he audigeolis AdAdas ks E’ﬁ&qh Lty avﬂ%)? gﬁﬁuﬂ{ %q%ﬁqulg?grmaﬁon that

t hat ,each " audi o' chunk contalins au

- can fet5ed f,genseate ? sneliraneoliidiodiom askdeadrekpandyi ng t he

frame ganedatiedaubs Becle: abEae] - r g s
chmﬁ(hc?onYJh%e? cgr ac ? 15. 1 heas%l tiéﬂrrewgl:ﬁ;w ﬁdlgg'?%: E%ﬁ% %agg%(:h . audio

wherein theo &%’E@é@?ﬂ o0 SRR O the audie; adkeaggempanying the
frame generatediusing a évidek chunlogeniemtdd feors Mhid GdaoRsikNg Vi deo’

chunk within the "RIFF chunk. 30
15.  The multimedia file of claim 14, wherein the processor is configured to
interleave each ‘audio’ chunk prior to the corresponding ‘video’ chunk within the ‘RIFF’
chunk.

16. A system for decoding a multimedia file containing a plurality of encoded
video tracks, comprising:

a processor configured to extract information from the multimedia file;

wherein the processor is configured to extract information concerning the number of
encoded video tracks contained within the multimedia file.

17.  The system of claim 16 wherein the processor is configured to locate an

encoded video track within a ‘RIFF’ chunk,
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35 16. A systém.for decoding a multimedid file

containing a pturality of encoded video t“'ragﬁ, ,
W%W\"T@qﬁng: a processor configured to extract 7US2004/041667

information fromthe nmultinmedia file; wherein the

processor -is configured to extract information

copg.er NTRYsyishgn fethier 1 Rfwhepgioded vi-deo tracks

cont.ai ned wi,thin the.multi.nedi a fil 4. . The, syste

o & 5% Pvorlsd Pk e BELinE e SRIFS i n 34 ¥ Randard dcc
codet ocate an encoded video track within a ~RI FF chunk.

WO 20054057 T/ . 04 18wt femariali

o1 AFoRg VR ek oqaRd s [aAe SRIEE, Al Sk Fopeciaized doc
codesamt ai ned in a first “RIFF chunk having a standard 4cc

S i S itsAast AV8 ChaVicHe® thd Ak tlvd characters of

co%ltgasgjncelé@zleﬁ 45%2%?%%%9%%1%2 chunk ha\?i ng a speci alci zzlreag as ot a
standpsd 4ccgde; and the specialized 4cc code has as its

| ast two characters the first two characters of a

standard 4cc code._ 19. .The systemof claim 17, wherein .

ool enbUIBHIS OL 51Tk WheTap iyl eqdsd, vidled iagh iS poptdined in a
separatd RAFENehkk. 20. The system of claim 16, wherein the

decoded video track is simlar to the original video

track that was encoded in the creation of the L
mu2@.i netihe systéne .of 2daimThe, whetmnthefdecodddnyideo trgakrieisimilar to the
. . . i r WeainAR fidecoded
ortifl i85 ok T nfl chRel i PR o B 1 e
in dark portions of frames of the video track. 22.

ghgl.sySTEéT&ﬁfen? babrl® @0, whaeri 41 1adst 56As bf BRMEfBfentdibetween the
i

s eSS B S a5 e A A s ot e

vide®fradkhe video track. 23. The system of claim16,
wherei n each video track has at | east one audio track
associated with it. 24. The system of claim 23,
wh2.ei nThe systenpobclais 80, whercinritileast same of thei differspces between the

: decoﬁ{:/dlj gglg& rt%% %@R@f?ﬁ%{@?ﬁi@% I@:E | DRaf2d SR HiSS nfftion scenes of the

) chunk; and generate
videatratko from an audi o track accompanying the video track
by decoding a series of “audio' chunks interleaved
\(I)Vlf ?Plhg i@é@fégg%l:ggglgﬁﬂ E@C\?rﬂetggilgg_néac v%dlgzg tratk has at lggs%l gﬁg audio track

associated with it.

24. - The system of claim 23, wherein:-
the processor is configured to:
display video from a video track by decoding a series of “video’ chunks within
a ‘RIFF’ chunk; and
generate audio from an andio track accompanying the video track by decoding
a series of ‘audio’ chunks interleaved within the ‘RIFF’ chunk containing the ‘video’ chunks

of the associated video track.

25. The multimedia file of claim 24, wherein:

the processor is configured to:
use information exiracted from each ‘video’ chunk fo generaie a single frame

of the video track; and
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25. The mult i‘('r-redi a file of claim24, whefrein: the
vf(g%)e,%s,gp] is configured to: use infornmati-on extracted
om each “video' chunk to generate a single RENRS20Q4{041667
the video track; and WO 2005/ 057906 PCT/ US2004/ 041667
1 1 5 10 25 30 35 use information extracted from each

; audi o' utwinkortmatige Bﬁﬁ'ﬁft@i fr?m 0K bRy’ %I‘huréﬁ e @ﬂégétg the portion of
ani.es the frame generaje uspen
 theldiffrdol Bt SEASTRAINL B e bR foims bhocer

wherein the processor is configured to | ocate the

au o' unk with
oot D ITRAGAH aleeg qliim 39, WA B Blodiial if Bontizured to locat
thef ‘?‘F ° unle praprda s’ Wﬁqohcllﬂhﬁ vpitlewbich ifi inwussotiated,in the ‘RIFF chunk.
conpr|3|ng a series of encoded video franes; encoded
aud ‘%erl eave, el ween the encoded vi deo frames
e| n B aseerdange widlethe presertrinventions a'cmqkﬁmg
of awhemofeﬁcodmldapﬁmags The nul t| nedia file of claim

27, east. .one of the cks of audio
10 |nfe(51\re®rr§ i 0 Olﬁ?ﬂﬁﬁ‘gg bﬁp% Bithg ?I'tc? V‘Q%Rjﬁ'%méﬁhannel s.

29. Whenein i enicodadi andid ineludés woedrma}d thabist dTRI RIS A
header information identifying the nunber of audio
tracks contained in the nmultinmedia file. 30. The
dnylfimedis filel ofi olaiay 2T, uwhdnein at denst bsé 60 HWRARE of audio

mfohﬁﬁt@fﬂ’tﬁélh@és apmeh%m éﬂ.' on information about
at |l east one of the tracks of audio information. 31.
15 The multinmedia file of claim27, wherein: each encoded

vi @80 f TheemuRindec glle b dylapA C@ﬂ %tﬁét‘décgn}?]ﬁgn?% rI‘Eﬁéieg‘ni'nforrnat:ion
B A bl Pk

of ‘each audio track that acconpani es t he encoded vi deo .

frape. ?ﬁngﬁtl | ai m 27, .wherejn )
t he i dzgel nfor mat i cf)ilrit@l S S%Hr:%zo eEhWS\’/H& Elﬁflﬂefh@fonnanon

inclyding desgriptioniipformatiymn abphybatrledst dmeofi the fradks oftudib difirB@ion.
. mhereln each chunk of video information includes a

ame. of VI The nmultimedia file of
3@6 € Tpltimadia leWécga&‘leg Whersi¥at i on i s stored as
c hmk snouded vided Hierie ik preredtda énh&dedadﬁdio%fd?ﬁﬁﬁgt?tah?
fr@gt él}’é,@déf%ﬁ@t ZI}faUdl o track & i S_not. contal ne hi n
chun OIAHOR PRCEMRE thgvides frame includes the audio
mformgp@m ?ﬁé(ﬁh@cfmmmfﬁmh ladimt2dk thabstcsinpatibethéicdledeaRsus Frame,
are separated by at |east one audio chunk from each

of t he ehudl o tracks. -77 WO 2005/057906 1
e multimedia file of claim 27, wherein the video information is stored as

chunks within the multimedia file.

20

25

s

33. The multimedia file of claim 32, wherein each chunk of video information
includes a single frame of video.

30
34.  The multimedia file of claim 33, wherein:
the audio information is stored as chunks within the multimedia file;

audio information from two separate audio tracks is not contained within a single

35 chunk of audio information.

35.  The multimedia file of claim 34, wherein the video chunks are separated by at
least one audio chnmk from each of the audio tracks,
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5 10 15 20 25(30 PCT/ US2004/ 041667 36. Tme mul ti'nmedi a
ile of claim'35, wherein the audio chunks s
Wotzﬂ@”":’v?“&eo chunks contain audi o i nformation ?E‘i‘fu@%dla%-mm
portions of the audio tracks acconpanying the video
information contained wthin the video chunk foll ow ng
- the audi o chunk. 37. A systemfor encoding nultinedia

files, ri 3| n roces ur : C .
L3 e o T Bl 8 oR SRR 35 wioHHH S b Ron B Kirating the
vided etumké eentainianfiorinfotinatios foo metmeumsctézth& awled tragkislaccompanying the

i nf.0 ' ] nd
videq P kh b LT W At Vs chink RHIoRER, fo shBRIRmIETS
single file. 38. The system of claim 37, wherein at
I t o t [ plurality of
aﬁ? cﬁ%xﬁé ﬁE&Héﬁlgéﬁ‘g‘?@t&%&mﬂgﬁ g&glﬁ?nﬁg% wherein the
prapesesser qonfigniedier configured to encode header

i nf or nedcede & YRIRS ibvit;ng the nunber of the encoded
audiotracg d.to ite the header information to
the si ngicads p plraliyo ﬂ?éog?f‘g(fem of claim 37 wherein
t he pr cagsisave inforfatiti&omothe Vidgo treck tvithémbodetiothiéamahe plurality
£au %forga_ti gn identifying description information about
© Q 425%™ 8ne of the encoded audio tracks and to wite
t he heawdte thaintertravedyidemandwndis imftreration ¢o a ginglete.
system of claim 37, wherein the processor encodes the
video track as chunks of video informatjion.

sy3& em Bhe systenpef] elaimddy aihsraimal [nagcessel thérﬂ?éh’te@“é‘ﬁéﬁ‘ﬂ“des a

plmaﬁ%ﬁuﬂfmsa series of chunks: of audio

i nfformati on. 43. The system of claim42, wherein each

chunk of audio information contains audio information

fr3gm a 'Hiengiste:rauﬁfnlaim BAehered! the Thecesyatie fartifer comfignréBio encode

wher.ein..t he S % .
headp BRFRGP IR EIRRAEE Aiohf Bp R Etb el AL kB8 g B wrie the
headernnfmmaimmin.thd@ngfﬂfée system of claim 44, wherein: W

2005/ 057906 PCT/ US2004/ 041667 1 5 10 15 20 25 30

40.  The system of claim 37 wherein the processor is further configured to encode
header information identifying description information about at least one of the encoded

~ audio tracks and to write the header information to the single file.

41.  The system of claim 37, wherein the processor encodes the video track as

‘chunks of video information.

42.  The system of claim 41, wherein the processor encodes each andio track as a

series of chunks of andio information.

43. The system of claim 42, wherein each chunk of audio information contains

audio information from a single andio track.

44.  The system of claim 43, wherein the processor is configured to interleave
chunks of audio information between chunks of video information. '

45.  The system of claim 44, wherein:
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35 the procegsor is configured to encodﬁ;t._he portion
of each audi o track that acconpanies the video

WHEPEP%on in a “video' chunk in an “audi o' ebows004/041667
and the processor is configured to interleave the
“video' chunks with the "audio' chunks such that each

Vi 88%roeidRls dosifi . o' chunks..contaj.nin ,
th agigi o infor @%ﬁ%@g&%@ﬁﬁ%@ ?frc.?é" 6%418%@1312@1@ aC%ompames

thet"i’fg{i't‘)\'l CEBangs videa” dvakdn amfapdiehthwk; emht ai ned in
t hethe\prétesor i€ botFeurdBro ihRSleSWShHE “]éﬁgo’ Al 47, the “audio’ chunks

$q§%eiq}lg§:proc ssor | conflgu[e to encode the
SUCHTE §24¢T 3&4€0s 18 Rrecgdes; byyjandipr ehnks tontpiing ihe audio information
fromantinofhd aidib iaticetgiuorbip@ieNie ided htorhiioR BB in the ‘video'
aim 45, wherein the processor is a general purpose
processor. 48. The system of claim45, wherein the
processor is a dedicated circuit. 49. A systemfor
decggi n ' ja fj ptaining a pluraljty of
_.au dﬁg t ?%%kﬁ’“% gﬁ%"?‘éi% 5"1’%9%? géeegré’g?ss‘@gﬁf%’ﬁgeédﬁ@ encode the
videadrack siich thatr single dranterafivideods containedbetithinfeatieyideb ehgikn
the processor is configured to extract information
conger ni t he nynber of _audio tracks contained
wi tHi n & SHslpmiohe 46} waeremghe mogessqisis ergenératpurpose processor.
49, wherein: the processor is configured to select a
ality of audio tracks;

singl e audio track fraomthe plur | ack
cr oS e st 3 Elah A8 whfeh e Scesoria s dadionind choal o
information fromthe selected audio 51. The system of

cl aigm 49, [ .| east ..one.of, t he, audi o tracks .

el uded: R B Qe PRy BiG S chGrditie 8 ploriy of audio racc,
COmBUYNEM of cl ai m 49 wherein the processor is configured

t 0 a@¥dcedGk corl fifuRid B lel § i | Bt Eedin £i1e:

et oty idr%éﬁgi&rﬁéﬁgg%%%°?g?ﬁq’gn&?‘ﬁ?%‘ﬁ?&ﬁ e

abSheredt the|nragessas i contigurd ta rritact: infostaetions Goncarmiys themumber of
audib eracloeomairied atithig thethiltifReiagie nf or mati on, conpri sing:

a network; a storage device containing a nmultinmedia

file and connected to the network via a server; a

cl $@nt Tomsyststred dlaint 4% wietaimr k; - 79 WO 2005/ 057906

P Llﬁgﬁg Ln.the cl.ient. can regyest. .

t ﬁ{get r ang#a?s/l%@ﬁ?%uée dErsrtﬁ)l ?err?ggigglgpq g %B?K %‘ﬂ@l @gﬂggailty of audio
track§nd wherein the nultinedia file includes at |east one

Vi the prddedsek iRbshmuldioatd | ' :
trackacco(rszanyi ng the Vi deoa{%ngdéekﬁgﬁg{ﬂAﬁfn% aﬁﬁ%%’rio:én e sglectpd audio

accordance with the present invention, conprising: a

series of encoded video franes; and at | east one

engode ubtitles.track.interl eaved between the encoded
vrsgéo ?1;]126 r@g{emlgf clafhy l§19, Wtherem at least one of the audio tracks includes a
plurality of audio channels.

52.  The system of claim 49 wherein the processor is configured to extract
information from a header in the multimedia file including description information about at
least one of the audio tracks.

53. A system for communicating multimedia information, comprising:

a network;

a storage device containing a multimedia file and connected to the network via a
server; '

a client connected to the network;
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15 20 55. Thegiultinmedia file of clai mSZ( vvherel n the

at | east one encoded subtitle track conprises
wOx00¥ei7906y of encoded subtitle tracks. 56. Thé’CT’USZ‘"”"}'”“?

multinmedia file of claimb54 further conprising header

infornation i dentifying the nunber of encoded

sub |tl |
- Thhizkiring Gt Sof Rl Mitchiteck QP B HILERE L 1o the Gerver; and
hea*halem ﬂhﬁ onrttimiedia fil drdledes 9h legetsane; iegoomagknansy %ﬁr@ﬁy of audio
the encoded subtitle tracks. 58.
trac@lﬁe&)tnn%ﬁéﬁmﬁr?ggﬁév@ﬁ?g%l% claimb54, wherein each subtitl e
track includes a series of bit maps. 59. The

mukj i medi rﬁulﬁhieﬁla(ﬁle Gh adodtdadice WhE ki€ presacihventids, comprising:
of, conpressed bit maps. 25 30

track,in S.a, series
Saﬁﬁws?gémﬁﬁFQVWQBﬁ@HF?i &dot cl'aim 59, wherein each
bi i JERPohSerRoda ®bsidd mask iderleaved betwetrithe anosied yided Frames.
The multinedia file of claimb54, wherein: the series
of encoded video franes are encoded as a series of
vi S0 cHhekmiltimedie Hilernfodaith Shibwhereia theztideass anacangeded subtitle
wherei n each subtitle
track oL 4 Flfily St HicolibCadbiBker e B 0 Boe
represented as text on a display. 62. The multinedia

f ' §§ of Tgd %ﬁmﬁédlawlmé QIfNCIBRE f54s k&m}ieﬂ @n@ﬂﬁtﬁkg GRAdedi MFormation
ormat i 0 concer gba si ngl e SUbt

idenfifying (e BREOF g engRded;s titlestsack rtand ‘gﬁ “Qﬂ%ﬁe?ﬁaé”ﬂe

chunk i ncl udes |nfornat|on concerning the portion of

vid e ich t,h t] . e: :
Sustr | ol SRR BYE (R Meh ot Bl oyt flefadh Cinformation
mcluﬂﬁzg]rfes@ﬁ)tﬁﬁ 1ﬁﬁnna'ﬂum ahout atteast end ¢f the ecoded pyhtnlz tracks.
wherei n each subtitle chunk |ncludes i nf ornati on
concerning the portion of a di sgl ay in which th
subl.i t | Shesmwitimedia filpehelaim S4svherpa ei%alll bl %a"iﬁ ipgludgs a series
of bif %§162 wherei n each subtitle chunk includes
I nformati on concerning the color of the subtitle. 66.
The multimedia file of claim®65, wherein the
i nk®r maThemuhiinadis Mla gf &lhien 68) whereinnmblu ehalstitbe wradkdncludes a series
7. The multinmedia file of claim®66, wherein

al at e
~ofc esfﬁ‘b?’?f‘f@ ‘chunks conprise a first

60.  The multimedia file of c¢laim 59, wherein each bit map is compressed using

run length encoding.

61.  The multimedia file of claim 54, wherein:

the series of encoded video frames are encoded as a series of video chunks;

each encoded subtitle track is encoded as a series of subtitle chunks;

wherein each subtitle chunk includes information capable of being represented as text

- on a display.

62. The multimedia file of claim 61, wherein each subtitle chunk confains

information concerning a single subtitle.

- 63. The multimedia file of claim 62, wherein each subtitle chunk includes

information concerning the portion of the video sequence over which the subfitle should be

superimposed.
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subtitle chugk-that includes informationr concerning a
first color palate and a second subtitle- chunk that
W 0YBEE0G nf or mati on concerning a second col oPCFAISA008/041667
that supersedes the information concerning the first

col or palate. 68. A systemfor encoding nmultinedia

files conprising: a processor configured to : encode

|$ @ ack; encode at |east one subtitle track;
i ntg 1 eaVBe iReEmedia G fof orkim 2y i wlesscinr eash subtifle chunk includes
inforpfapiviebncemihg MRpoRfonalf a BTy inOMECH Hﬁtshﬁﬁtf‘e dbifdbe lggﬂed

wite the interl eaved video and subtitle informatio

to a single file. 69. The system of cl ai m 68, V\,herel n

t he6at | 'Ehstmutimediabfilet b€ dlaiac 16%;3 QifREdif e&cl? ﬁilbﬁﬂ@' ¥k includes
5 .70, The systemof claim®6
1nf%1aﬁ&ki’¥:&ﬁq pé%gleéélglérgp PIPJW Ser configured to encode
and wite to the single file, header information
i degy. i T VIR0, t t nt ai ned
in the multi n@ﬁ“ of gifi‘ﬁ&h{é"h‘é‘%“%&g%’gs“% 1 fogepring the color
inclydes a¢aion R?éa?)rocessor is further configured to encode

and vvrlte to the single file, description infornmation
abg | eas f t.h ubtitle tracks. 72. The
syst’em 6‘Fh c%ﬁme@@ Zﬂ”ﬁl &f{ dheysi e ubltlk chnks comprise a first
subigthe clilelt that iuélddes mfwmkﬁon adifbe ?gﬁttCBE)ﬁ @Ela{eezﬁﬁlt a Qél:%nd subtiile
subtitle chun

t s,. encoded .as
chul b bEplde? 3 ek i A0EMIEE & SNty @aimbo&el supersedes the
mfon@auoysmgam:gm@ﬁrsnccﬂoﬂmats 20 25 each of the subtitle
chunks contains a single subtitle that acconpanies a
portion of the_ video track; the interleaver is
coBi guretystesn forensading mulimesdiailes.icomprisingnk prior to
t ha précdesdr coMbiiad ©ant ai ni ng the portion of the video

track that theg.ubtl l'e within the subtitle chunk

acconpafiiepde ayjde system of claim 72, wherein the

pr ocessencads atlzadtioge swtditleGraginerate a subtitle chunk

by enco title as, a.jit ..75. The, system

of clai %{%akgﬁ]ﬁléﬁoﬁio% L?ﬁ)e( Y@?%“E@‘p Bk sRfegmationfrom the at least
one wﬁ'ﬁﬂgﬁ%dnél t map. 76. The system of claim 75,

wher ei NyieiBiitieiBRed vide TRE SR uﬁ%hﬂﬁlonl{g 2'sS Bre.

encodlng

69.  The system of claim 68, wherein the at least one subtitle track comprises a
plurality of subtitle tracks.

- 70.  The system of claim 68, wherein the processor is further configured to encode
and write to the single file, header information identifying the number of subtitle tracks

contained in the multimedia file.

71.  The system of claim 68, wherein the processor is further configured to encode
and write to the single file, description information about at least one of the subtitle tracks.

72.  The system of claim 68, wherein:
the video track is encoded as video chunks; and

each of the at least one subtitle tracks is encoded as subtitle chunks.

73.  The system of claim 72, wherein:
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77. The systepmof claim 76, wherein the processor
i ncl udes in each subtitle chunk information

WO MONg t he portion of the video sequencePGUAIS2004/041667
whi ch the subtitle should be superinposed. 78. The
system of claim 73, wherein the processor includes in

e ' bAYERS AR R S BANE BiaP kOB rtion of the
pgﬁalhgﬁmoéfgulgﬁgiesp a;s/ci n whi chgﬁlse subt iatl e Sr?c?;g}egak?g one

videp Gadkt ed. 79. The system of claim 73, wherein the

Pr @€ %ﬁe%a{h{iﬁils L&ﬁiﬁgiu@d?t@@ﬁte‘ilé@%d _Hl(fh eltitle %]_d#ihkom?t ioothe video
concer ni ng e col of ,of .the s itl.e. .S em.,.
chungs CoNERIRET RGP e HaTRo e i wb R g Y, fiffitle chunie
accompghisgles a color palate. 30 35 81. The system of
claim 80, wherein the subtitle chunks conprise a first
subtitle chunk that includes infornmation concerning a
fiT4t cDhosysahatfeclaind 72, whoeimdths yso¢essay igngnfigurepde generate a
4.0 i.nf ' : [ a second col or pal ate
Subt#lﬁg{]&g(u e‘%dszf’g eﬁ%@ﬁflﬁ?géﬁ%ﬂ% concerning the first
color palate. 82. A system for decoding nultinedia
_f”gfs, PRIBYcketh RY clAmPIO GBS R (HeORbligs iLehdoe®us b @Binpressed bit
informatio fromthe multinedia file;, wherein the
map.pr ocessor is configured to inspect the nultinedia file
to determine if there is at |east one subtitle track.

005/.057906 P Us2004/ 0- 41667 . 8 s
SIS o B &y¥Sein, Of ait g, dieieit e gt i i odlfrelHE using un length

encollingCk conprises a plurality of subtitle tracks and
the processor is configured to determ ne the nunber of
subtitle tracks in the nultinedia file. 84. The .
sy#t.em Tite systamprpBclainyfe, wherein e prosessaicipeludes in gach gpbtitle chunk
inforft2Rbh aﬁﬁb&%ihg tﬁé‘%&rﬁﬁﬁ of PRAGAEL bdiuehd¥Bdve WHicleiNel subtifld should be
t he nunber of subtitle tracks fromthe nultinedia
superimpgsedgs.  The system of claim 82, wherein the
processor is further configured to extract

d i pt.d i nf i bout at | . t .
S PLh el 9 N5 4. PR o585y AERGR ok st cu
informptibe torcerning thediortipmad] a dispdai i WhitlethestibiitlegheuBbhe located.

wherein: the nultinedia file includes at | east one

video track encoded as video chunks; and _the, .
muT2.i mebhesystame of ¢lainy ddswharein dagsprogersorsinpludey @ qagh sybtitle chunk

.mfo_rﬁ{aﬁeﬁgn&l}cgr' Beichld® of HedkStitlel 5 20 25 30 35 87. The

syste ecoding nultimedia files of claim 86,

wherein each subtitle chunk includes information

COogy:er NTRYsy&tegh B tRiG UB] Wherein B&rmhbtien symdeaning ¢e color includes a

decoding multinedia files of claim87, wherein: each
COIO%RPEW'H e is encoded in the subtitle chunks as a bit

map; _
81.  The system of claim 80, wherein the subtitle chunks comprise a first subtitle
chunk that includes information concerning a first color palate and a second subtitle chunk

“that includes information concerning a second color palate that supersedes the information

concerning the first color palate.

82. A system for decoding multimedia files, comprising:
a processor configured to extract information from the multimedia file;
wherein the processor is configured to inspect the multimedia file to determine if

there is at least one subtitle track.
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t he processog 1s configured to decode tt‘{e -vi deo track;
and the processor is configured construct a frame of

W0 #Ws/0378P6 di spl ay by superinposing the bit nRETOS2004041667
portion of the video sequence. 89. The systemfor
decoding multinedia files of claim88, wherein: the
subtght | eThs d&d. C S map; dth :
processor. | §9§%ﬂ figu 1?§1d§% o&g%%% fﬁ?%ggéa%ﬁq%négﬂb%ﬁﬁdyacg(ﬁompnses a
plurly of sybiitlefrsekoandobe nepeasspr isreniigured tosdstarfing thiemugfber of subtitle

tradifagh B mbifignhdizomessor i s configured to unconpress a
run | ength encoded bit map. 91. The system for

decoding multinmedia files of claim88, wherein: each

subBit | eThésyskenh BE LR R2) ﬂﬁ@&iﬂ&hé PROCERBCR, ed to extract
B g e Al o B e e e

configured to generate a sequence of video franes for

gl/:?ﬁ ZZ\C?H Rﬁl’?gf ﬁer?}.ggileb@r% OL: lﬁff@%?‘ét%g é’tln‘gql] to extract
eSﬁIﬂ@l%@fqmméoremﬂk at Imt Q@@@f?ths Fosle laeakstﬁﬁﬁ@m RAkBEAiIHile.

10 15 20 25 30 35 92. The system for decoding
dt‘? files_ of claim88, wherein: each subtitle

e ystem for decodinegnuitinwdiaiesef daim §5 vihcieam
w. uhe mu&nﬁé(ﬁﬁrﬁld iRcTudbY £ NeabheheStdilol thdcR eﬁéﬁziléh ds Bfileo chunks; and

ek FiiRabs R eBuiaR Bk pre b i ickGnoogeties petisehunks.

vi deo frarre indicated by the information within the

fs :J|t§e7|st lof CP%Q‘%H’B%’% dv%;elﬁﬂegs Xlllﬁt ‘{\orga%teq t lind rykl'txelrem each subtitle

chupk, nclpgdesinf ‘?m@rflﬁ@w@ﬁ:ﬂmglaemglemgbmﬁﬁe col or of t he
subtltle and the processor is configured to
title in_the color or colors

% se the su
ARG o DR Stin e daspOe PHAGRAGE B OFF AT 871 Wherein:

suka:ad:lt shﬁﬁﬂéliﬁ‘dﬁco&@ in ThEsuHEE Sfnko hs ﬁs&%?ng nul ti medi a
he col or or mat i on

R rg??goréﬂﬁ?ﬁ%%ﬂlﬁlﬁﬁoqeﬁ%? videR %erélllfbr pal ate; and
t :ﬁlwrfc@sw cosfigurad constrad: 4 Gafid pffwéda@om didiilely by superimposing
te to obtain color
thel?nftgtrﬂr)ra&tqla n usedﬂﬁeg{a}tﬁgg%q%?ﬁ%ap of the subtitle. 95.
The systemof claim94, wherein the subtitle chunks

C oBpris Q‘h@s)fsltdm? For%é@&dlﬁé ﬁultﬁﬁ‘é&i‘al‘ﬁfeg gk %Ig atﬂé‘ q!?ﬁeaein'

b{?nﬁ'% on co rnlngaflrst co

A[s] ICRYQUCE A% A ROTIPYREY |%PQI}H@§ i nfor mati on
coﬁxeqxrames@r&*. cafightd e ionipRéa tifs bibAdpWherei n the
processor is: configured to superlnpose the subtitle
using the first color palate to obtain informtion

coféer nlhgysyshoen 6w dxesding ehliimedibdild df olEim 89, WikkRein the processor
i e 4 S oo o

91.  The system for decoding multimedia files of claim 88, wherein:

each subtitle chunk includes information concerning the portion of the video track
over which the subtitle should be superimposed; and

the processor is configured to generate a sequence of video frames for display by
superimposing the bit map of the subtitle over each video frame indicated by the information
in the subtitle chunk.
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configured togsuperinpose the subtitle uging the
second col or palate to obtain information concerni n’%
WO 2905/¢50908r s used in the bit map of the subtit PETAFSREH41667
the second chunk is processed. server; 96. A system
for comunicating nmultinmedia information, conprising:

2 BELWOLKS o R RBSHIRY IARITRRY e8P Blaf B WherBid! &

and ¢ nne Vi a a C I ent
c oeavhiblitle ohurtkenakides miomai@ﬂeqom@rﬁegcﬂm @Reitiggwithin a frame in

whmh‘?ﬂéﬁﬂlﬂ&gﬁo&l& RkglkdOfndt he nultinmedia file fromt he
server: erein the multi medila fil n%{eudesi b
| e@@tpf@?F'éSQfl igeonfigered ta FapeImpasgdhe 6\%‘31@1:‘&? | RS Hnawhm eac
vide@HARRRRRVAEDbY 18 ivfoftRid witkin MRBEEECRMKI06
PCT/ US2004/ 041667 | 5 10 15 97. A nmultinedia file in

accordance with the present invention, conprising: a
seg3.es 'Dﬁe eneadfd decalitog muktimsia filed of cloing 88, wiserein:

info n, | j e
A
c hﬂnlprocegsor Theonfiginteidrie du;mrhmpoee 8t wbtiflerinoBe color oneplors indicated
I S PRiAte menu' chunks of nenu
byth%%%rﬁ?ﬂgaﬁﬁll‘@é %]hé%%un tgl nmedi a f| | e of claim 99,
wherein the at |east two separate "nenu' chunks are

copj ai Nk kyRiedt for ABSddingRuRRRM RS oRtiEm 93Lliﬁlkéi'em101

The mul t1Lnedia, fil, of cl 00 ei n
T hemolon imregionati u%n{%%‘umkaﬂ“{h bRy el and
St gRgadcdssbe ts mﬁgmﬂdo sieerimgres the sEbffié ugigitie color palate to obtain

cO tal chupk i udes a specialized 4cc
COIOQ’GECE“\?VE g‘%ﬁgrﬂf%gw aﬁﬁgﬁgﬁtgtﬁi ers of a standard 4cc

code appear as the last two characters of the

spgg al ’Sﬁc-\%gysilé}ﬁ of QﬂﬁP 90 hert HEbLITTE ghlﬁ]kfs'éo%;ﬁi’fse 2 first subtitle
claim?9 erern at

_ . eadt. two_separate
chun®thatrigclodes miferawtion cenesrpige @ finy flor Bl ande woe% Sabtitle churk
that hBiddesh B?orﬁiéhbﬁ B&f¥ehihg A Secohd Gblot palf; anther ei n t he
menu’ . chunk incl udes” chunks describing a series of
meWhgrel{he BFPCeSSRY B chunk cont ai ni ng nedi a associ at ed
wWith t h&)nf%ﬁfdde@ mi)eﬁmpti& thibOstibtiflé esimg| the |fEst| @lé1i padatefto obtain

03 vvh t he
inforfiafigr SIS RIS Sl ot s e, SEHA oF N Qlokle TR e first chunk s
processed;lang tracks. 105. The multinmedia file of cI a| m 103
wher ei ng, E rth@hlﬁﬁﬂ@ lﬁﬁlgl tBS s@bndBB16s palate to obtain
|nclude scr e over nu sy

information concemmg the colors used 1 1n the bit map of the subt tle after t}Sle second chunk is

processed.

96.. . A system for communicating multimedia information, comprising:

a network; _
a storage device containing a multimedia file and connected to the network via a

server;
a client connected to the network;
wherein the client can request the transfer of the multimedia file from the server; and
wherein the multimedia file includes at least one video track and at least one subtitle

track accompanying the video track.
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at | east one/chunk that groups nenus by /’anguage; at
| east one chunk that describes an individual nenu
Wf? 3958379%nd  acconpanyi ng background audi 0; atPOTazR004/041667
one chunk that describes a button on a nmenu; at | east
{ one chunk that describes the |ocation of the button on
t hegscre ek i.b ..
var f s oAl AR C, M it HGRRII Esinprising:
2008 P GHEneaded Vidsohamesd7 1 5 10 15 20 25 30 106.

Theenskiéd pRegh thféima@iopf claim 97, further conprising:
alink to a second file; wherein encoded nenu
5 information is contained within the second file. 107.
A s9&t enTho mudtivedia e o lclainiedl, aviicrdie the ACHABE Shétlk: infdmation is
mn%ﬂggg%ﬁﬁ?%conflgured to encode nmenu i nformation
erein the processor is also configured to generate a
mul ti nmedi a fiIe including an encoded video track and

t heggnc f t 0 f
107, gemhg?lg?n ﬁ%ggg %?gs‘g%% Pé con F%ﬁﬁég‘giﬁg 168508 Separate
meg@n@imoawe%pﬁmaﬁe@m of the menus:; convert the

10 Obj ect nodel into an configuration fi I e; parse the
do9ur tion filge tocunks enerate AVl files
i n.ﬂbe Flimedia, filk f6.6 28R 99, nrherein dhe at frastviven sepamte ‘menu’

chun]ttearAVdantﬁmbém atngast @ sehithfe ‘RiEFTkshuaky] concatenate the
parsed chunks with the MRIF chunk to create a "nenu'
chunk. 109. The system of claim 108, wherein the
pr déds s dlhei mumlmediaeﬁlecxfmﬂalgul(ﬁl;i vilereis @ ﬁrETNRIBE] Siaink contalmng a

15
el SR80 35EE5 AL By, R g a

chunle rchiglgs 8 dpecialized dee cede whersrtbe figsh two tharactFsefaysiamiard 4oc code
app& a€ {158t T6 chWhErs bﬂﬂfe@ﬁe&ﬂ%ﬁiﬁ@&&deﬂser ts the first

encoded nenu in a first  RIFF chu and i nsert the

second encoded nenu in a second Rl FF chunk: 112. The

sydoem GhechatimedizGile wh elagh 99t Wigersin Of BHSORvo ﬁ?hﬂa%eﬁnenu’ chunks
“RIFF

20 f ﬁw n ncoded nenus in a single "R
' arec%aﬁﬁan édlﬁ%f gﬁggs%lélﬁgof claim 107, wherein the
processor is configured to insert into the -

mul 3 e I d
ég?ﬁd ]‘j‘lhlé‘ éﬁﬁl{u%e@ia il %f‘ @B‘frﬁ %}o fwgfr%r Eﬁ;gl% dﬁegnﬁ&ﬁ%a Juges chunks
descpg}ngsa SERsEPY TERS: and an > chunk containing media associated with the

series of menus.
25 '

104.  The multimedia file of claim 103, wherein the ‘MRIF’ chunk contains media
information including video tracks, audio tracks and overlay tracks.

105.  The multimedia file of claim 103, wherein:
30 the chunks describing a series of menus include:
a chunk describing the overall menu system;
at least one chunk that groups menus by language:
at least one chunk that describes an individual menu display and
accompanying background audio;
35 at least one churk that describes a button on a menu;
at least one chunk that describes the location of the button on the screen; and
at least one chunk that describes various actions associated with a button.
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a processor cpnfigured to extract infornﬁiion fron1the
mul tinmedia file; wherein the processor is-confi ed
WO WOSNRIMSct the nultinedia file to deternine FET 52004’041667
contai ns encoded nenu information. -86 WO 2005/ 057906
PCT/ US2004/ 041667 1 5 10 15 20 115. The system of
cl f(bdn 1 m‘@(ﬂﬁﬁ flﬁ]ﬁferb?cpiiﬁmsﬁﬁﬂlef §0rﬁ§ﬁb‘1ﬂ1 ured to
extract menu ormation froma " menu’ unk within a
) mh;ﬂctqmssﬁ@ondjb, The system of claim 115 wherein the
Pr RE&SRcbded A METRMALbR i dntinedOvithiltitsccoriiiley S
using video information stored in the "nmenu' chunk.
117. The system of claim 115, wherein the processor is

cong7.g U%Qﬁg}stteﬁh foparoding mlﬁﬁﬁ‘bﬁfa(ﬁlmj camgliisingicconpanyi ng
menu di s usi n stored in the
nﬁﬁwceﬁﬂﬁwgf@ %H%O%gfg %r?m 115, wherein
t hwhmam:émsmbcasmrao misoglmﬁguned tg @emcratGea anﬂtlmﬁha file including an
romthe ~nmenu’ chunk
encogecgﬁ g%{ Elglr?feih% ?r%dto?g% Pg‘rfhﬁs 0Bm&*nu chunk. 119. A
syst em for conmmuni cating multinedia information,
coF@g sy, stéi’nGP&lm{ ko7, aviet@h.age device containing a
nme af| e and connected to the network via a
seih@é’rece&soél‘ﬁ“élﬁiﬁg&’@ﬁﬁ‘éct ed to the network; wherein the
client g@j@rgft@&usﬁjbcﬂrﬂﬁd bithememuef t he mJI tinedia file
fromthe sery erein t isredia file
i ncl ude%oné(ﬁgéﬁf‘e%blﬂgmi)dimﬂ%? %f?ngﬁu%éﬂfg A nul timedi a
file, cparpesibsicogfiguraticefileestochudnscoded vi deo franes;
25 encoded a file;
wher ei ng?%eﬁg%?ggﬁéfm%mg%& rm*otdges&gt | east one
st at eneinterteavipthicanadia & the Iéj\@dﬂes into 43y ‘DERES chunky qnd
obj ect at\%ﬁat@%@ Vatskd - chhdils wiRCthELAMR IR dihank itb &rédte a ‘menw’
claiml erein the subj ect contains information

chungg j dent i fy| ng a file, item person or organization
that is described by the nmeta data. 122. The

mul afile f cl erein
ilw@a gh‘? YL aMEd |W§"§W%/A®1 oﬁmces‘é ralrsghf[gr i S n%gm ed to use
the object imeddubjgemdrateaﬁedcﬁ]ﬂ.sm'ﬁﬂier o] chtika file of claim
122, wherein the object contains infonnation
descrl ptive of the characteristic of the subject
i deH.i f Thel spsfemnf qaiad 10t whermp theaBPesTUOs configured to encode a

secorblehp2004/ 041667 1 5 10

111.  The system of claim 110, wherein the processor inserts the first encoded menu
in a first ‘RIFF’ chunk and insert the second encoded menu in a second ‘RIFF’ chunk.

112. The system of claim 110, wherein the processor includes the first and second

encoded menus in a single ‘RIFF’ chunk.

113. The system of claim 107, wherein the processor is configured to insert in to
the multimedia file a reference to an encoded menu in a second file.

114. A system for decbding multimedia files, comprising:
a processor configured to extract information from the multimedia file;
wherein the processor is configured to inspect the multimedia file to determine if it

contains encoded menu information.
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15 20 25 30 {24. The multinedia file of @&laim123,

wherein the authority contains infornatﬁon concerni ng
WREOP¥e of the statenent. 125. The nul ti mediCA/HS200/041667
of claim 120, wherein: the subject is a chunk that
includes a type and a value; the value contains

L o _ e .
B T T R —
mf‘?ﬁ}}aflpﬁgé?maa fgray ghunk within 2 SBIFKsbial.n: t he predi cate

is a chunk that includes a type and a value; the
e type indicates

val copt ains infornmation; and t

whel for ThE Sylom o1 iy bbb st 'Bﬁé’f%ceﬁﬁoédﬁ camiégirediio construct
mexnr digplays ehingvided inform@tidn YtoreHAd theleentUtlunkedi a fil e of

clai m 120, wherein: the object is a chunk that

includes a type, a | anguage, a data type and a val ue;

t hel Wal uBhecysteat wf dlaifol g twivaeint the pryqessdrnidi coafigared to generate

b [/ e I r ' UTF-8.|i.teral . a .
DackBISLAF aulidCackBlrndifly O b Wnd, BB 3400 JaBhetgplstored in the
meppiligkes the type of the val ue information; and the

| anguage contains information identifying a specific
| a ag 128. The nultipedja file of claim127,
mgﬁgi n?rl{ﬁhgé’s‘&ﬁ’t ﬂﬁ?@tﬂif I3, wherpinibe mieressan ds garlaeuaed (pgenerate 2
merardispay By vecrlayidpeay abdiley Gom SeNSndnilf Skt dvRP vidRB dndbRfation from
etr%(&t%’ cates the value information is the authority
hé statenent. 129. The nmultinmedia file of claim
120, wherein at |least a portion of the encoded data
IS 1hepr esantsd ' : : . The nultinmedia
file of cﬁgf m i@%f}%@%ﬁﬁ@%ﬂ?ﬁp@{%@i& m:aEOIB%)aInPPD??WSf%
en@d§B¥Prkdat a is represented as 64-bit ASCI data. 131.

The sidthie @Bt chhtemiry a thittiMedidOfile " &dledbd 16 nBwork via a
first portion of the 35 encoded data Is represented -
SVl b nary data and at | east a second portion of the

eneolied catatddso tieaptesknt ed as addi tional chunks that

co ' t sen in segond f.or nat K

S optsth BB Bl R ESEEY 5 s DE B el e gt sprer; and
of Wiprgimthe 3uwltinkdie dileninchdesnetdbi¢dmaty mifarlasiogac h

contain a single piece ofinetadata. 5 10 15 20 25 30

120. A multimedia file, comprising:

a series of encoded video frames;

encoded meta data about the multimedia file;

wherein the encoded meta data includes at least one statement comprising a subject, a

predicate, an object and an authority.

121.  The multimedia file of claim 120, wherein the subject contains information
identifying a file, item, person or organization that is described by the meta data.

122.  The multimedia file of claim 121, wherein the predicate contains information
indicative of a characteristic of the subject.

123. The multimedia file of claim 122, wherein the object contains information
descriptive of the characteristic of the subject identified by the predicate.
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35 133. A sys(em for encodi ng nul tinedi a(/fi,l es,
conprising: a processor configured to encode g, Vi
WO 208%9579%her ei n t he processor is also confi guFEE’q\é&&ﬁ&mm
encode neta data concerning the multinedia file; and
: wherein the encoded neta data includes at | east one
1 st ahemefl, QORI 1 oF iRl B2, wilreiP fiRGCidirRy cafitains information
obj'ect ‘and an_authority. 134. 'The system of claim 133,
conceyhmgdhssauiee ofiihs Haeme®nt ai ns i nf ormati on identifying
afile, item person or organization that is described
by the neta data. 135. The st.em.of claim 134,
whidSei nlhevaulsmediadile of QGH?&?%SW?GH?IBT mati on indicative
5 ofm@s@}@ﬁ@@iﬁiﬂnktmaftimﬂudebatgpﬂ)@:dcﬁ-va1%6. The system of
cleIgi m 135 whefﬁi n %h . otH ect contains information
d e vplpe FORGAE PIPIRatOREU- t o i stic of the subj ect
i diatypeiindicitys whethgntbelclomkds a ISPUICTRE Al YRATYEACYS e m
136, wherein the authority contains information
concerning the source of the statenent. 138. The

sykate m Bie mrkimadiagEle ofplaiailgd, WA ocessor is
10 .COrBF hgagk%% {53 BRAOMS: hbRAsPiyps tnd@s valuehunk t hat

i nc s a type and a vaJue; the val ue contains
i rthe vale comfaing Hforpaliopy M | ndi cat es whether the chunk
| Sth@ typRSAdicses Whether the ealetnfbrmatite is k0 pEdEateddiRhwnin ordinal
. claim133, wherein: the processor is configured to
list epifode the predicate as a chunk that includes a type
and a value; the value contains information; and the
15 ty i ngi ¢ \Mheﬁ I Laformation is a
pr@i'cgfhee%kﬁﬁ%er anlla%?‘a%a!ri}grly\%% ‘lwget:rb]ghtry 140. T

he
syt ehjeot is @lchimk thatinclydes &hvpe. 3 asyagskdata pypp and a value;
COfE g6 SBninfhs BT6RRRIONNE obj ect as a chunk that
udes, a t

At AW MU R PR T

literaBXMVBP dhfae val ue contains information; the type

tes whet her .t Lot 00, 5 @ UTF-8
20| b a WS e e G e R §

the language contains information identifying 2 specific language.

128. The multimedia file of claim 127, wherein:
the authority is a chunk that includes a type and a value;
25 the value contains information; and
~ the type indicates the value information is the authority of the statement.

129. The multimedia file of claim 120, wherein at least a portion of the encoded

‘data is represented as binary data.
30

130. The multimedia file of claim 120, wherein at least a portion of the encoded
" data is represented as 64-bit ASCI data.

131. The multimedia file of claim 120, wherein at least a first portion of the

35 encoded data is represented as binary data and at Jeast a second portion of the encoded data is

represented as additional chunks that contain data represented in a second format.
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the data type indicates the type of the (Val ue

i nformati on; *and the | anguage contai ns information
WOMEPTIhg a specific | anguage. 141. The systPERYUESR04/041667
clai m 133, wherein: the processor is configured to

encode the authority as a chunk that includes a type

andyza vehig, ; | NS, Hnkonmatd.an: e .
ty foe _El’lndi catﬁl éléﬁ?ﬁdéyg gﬁe&@n gjrlﬁgﬂ g%u? F@dﬁg{bgafﬂl%{]sach contam
a sigglepigeeafmetadate . 142. The system of claim 133, °
wherein the processor is further configured to encode
at st ,a portjon of. the neta data concerning the
rmul iﬁedﬁéyg or,encgiing mylimedia (Hopg comprisingist em of
cl aa protBor sdidipeied t6 bicode aeRksracks further configured

con BRI e R Rt 5. AR, pRfiafad §achione B8 dats sonceming the
multimpdiarfile; syt em of clai m 133, wherein the processor is
fu Y&H&Einctﬁg %fﬁ(g)ﬁﬁcgﬁlg{agdata ﬁl@ﬁlﬁgseat%asg Sﬁiéat%eb{ ?S,’P%La:rrghlg a subject, a

jortion o data concernrn

Pre‘i)lpf#té anpdj ot fad yn eiberitind to encode at | east a second
portion of the nmeta data concerning the nultinmedia
fileg as  _.additional chunks that contain data

r epgrés ent icPystimeoiclaimn$ 3; whergin the subjedtirenteinsinfermation identifying
a file) itdnm) pefebn dr BRI ABEEHAN isidSschiBEd Bg kheGAgth idgtar €d to

encode the additional chunks with a single piece of

net adata. 146. A system for decoding multinedia files,

cor@bi siThy: spstpmocksdam dB4f iwhereitl the exddicatd contains information

indibAHVR IR Ich A cfHHB dife !ﬁg} yrmedia file; wherein the
processor i s configure T6 extract meta data
informati on concerning the nultinedia file; and

whangi n TReyiRhddaif 133 %@ﬁﬁr&ﬂﬁ o R Enft)ﬁﬁftfgrr]l descriptive

one statepenf conprising_ a subject; a pred cateé,
Ofﬂ'{%ﬁ?‘é@f‘teﬁlﬁ@s %ﬁﬂ"ﬁﬁ‘f ‘?frti‘qe}}‘gﬂifh'?}.’ therpediGaie.em of cl ai m 146,

wherein the processor is configured to extract, from

th ubject . i nfor iLon. pdentifying a file, item . .

per%g?)'n (;[?1 %o%%‘%ﬁ’i‘ z%tlt‘r?s tﬂgg i“éheE%% CI%P b%‘&h?ﬁ’/ty Crragg  ipformation
conagetiag thaGorEe 5f 06 E8081dACT/ US2004/ 041667 1 5 10 15 20 25

30 35 148. The system of claim 147, wherein the

processor is configured to extract information

i né3&at The sytteraoflavmtIbvhordie of the subject fromthe
pr g@ipraéeRsor ¢ SonfibiRdsy sh&ide Ye ﬂt@%ﬁh%é?hmﬂﬂﬁﬁt Aulddds type and a

1%rocessor i's configured to extra nf'or mat | on
Vallgescri ptive of the characteristic of the subject

| dehetviafuce@dntayhstiforgsitial et € from the object. 150. The
t f -cl ai m 149 V\:hﬁ i.n th '
igirsﬁlfeﬁgbe%ggﬁ %ls grbftﬁsfct{w Chunk is a resoulte of an %&nyln%us node.

139.  The system of claim 133, wherein:
the processor is configured to encode the predicate as a chunk that includes a type and

a value;
the value contains information; and
the type indicates whether the value information is a predicate URI or an ordinary list

entry.

140.  The system of claim 133, wherein:
the processor is configured to encode the object as a chunk that includes a type, a
langnage, a data type and a value;
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i nformation cpncer ning the source of thef(statenent

fromthe authority. 151. The system of claim_146
WQOHEF/BITA96 t he subject is a chunk that incl udesPCJI‘{%%B%"’"*lW

and a val ue; and the processor is configured to

identify that the chunk contains subject i nfor mati on

bYine WAREEGHGLRN idDfndneRe; and the processor
cont | gure extract | nf or.mati on fror%,i_gg yal
i

e.. 152.
Thibo ipstiadicnies gt e sAGRRPERHOR i B B b & litcgf integor or
literab RWPK dhdgat includes a type and a value; and the
processor is _confi ured ﬁ‘-ﬁ %entlf hat_the chunk
C e Sria SRR idicelss B eyt i Ve TR g t he
t ViR langiskd duatadistiatsmation Mentifiniggsped icdanguageact
information fromthe value. 153. The systemof claim
146, wherein: the object is a chunk that includes a
typH, dlhesgteagef clamiiBawheserand a val ue; the
e and
CORE BT E8ssh s ERREBIE thcol HsEtcry b Bbndk A des 2 typ
avaledie processor is configured to inspect the data type

tothg%l%lgbﬂgmglﬁqogﬂtﬂmtm of information cont ai ned
val ue; ssor .S confi xtract
| it e et s v g FORHCR S gAY B SR o

the val ue; and the processor is configured to extract

on ident in she Woul f
| alBuagEhe Pes ol R g SRR, i AR Lt plfigured 10
enco&uithaarst 4 poitnaf theméta dhtatconeariing de multwmhaaﬁl@ ag bmam@ata
~and the processor is configured to identify that the
chunk contains authority information by i nspeci1
t hetd ypBhe spdemhef plaie dl9domhcrein dhe ingefcetrrtis sragenfigured to
I a\ialaBncerBihg M AURMIRBIRGs 64-bit ASCI data.
encc’%é&si’q%%go 491%051]1%2&75&&10 15 20 25°30 155. The system of
cl ai m 146, wherein the processor is configured to
exf44ct Thé Wscahnafctmm mo whtfen e paociedon isfusthemenfiganed to:

di spl ay_at nde F{"%F%%rﬁr é]%gf gehrﬁ%tﬁgif &rcf'é?l{:é Ig tﬂ[g’ Qraltimedia file

The syst¥ Processo
asblﬁmfdagtmdd to const ruct 'data structures indicat | ve of

?A E&%@% de lFﬁﬁ%' s%&%n%. rﬁﬁﬁb R o boibekdiSe MRtRultimedia file as

| m 146, vvhere he
addltpnr@bdwks thag c@ﬁﬁﬂ.dg@rr@aeie@t@éaﬁ@ﬁco P’éﬁf(}jh the nmeta
dat a for information by inspecting at |east one of the

ect. predi cat e e and aut ho
Sa| |T}9" systerp of claimm, 94 %%pro?ﬁgogﬁbgﬁﬂ%afo@%ﬁrﬂ g5 gncode the
addﬁYbﬁﬁI&hﬁk& Rethpr 9eds piete oBmetaddta.gured to display the

146. A system for decoding multimedia files, comprising:
a processor configured to extract information from the multimedia file;
wherein the processor is configured to extract meta data information concerning the

multimedia file; and

wherein the meta data information includes at least one statement comprising a

subject, a predicate, an object and an authority.

147. The system of claim 146, wherein the processor is configured to extract, from
the subject, information identifying a file, item, person or organization that is described by

“the meta data,
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results of thé search as part of a graphircal user
i nterface. 1é9 The system of claim 157, .wherein the
WP YW0E8FP6 | s configured to performa search iPCT/US2004/041667
response to a request froman external device. 160.
The system of cl aim 146, wherein at |east a portion of
t he t I nformt i ncerning the nmultinedi a
O fil g{fs aF@%trsgssf%ﬂﬁt 6&3 clin b\p‘fr:’a&&e’d%‘i' e’ PaqolSspp s SpUfigprRg o extract
infesmgiian inlicativip of @ charadteristiaof the spbject foom dlie trbdicaet a dat a
dinformation concerning the nultinedia file is
represented as 64-bit ASCl data. 162. The system of
cl al4% 1460e wrdemai of aleim d48: wherein she perackon isfeonfigured to extract
infotetadlonl 8ésaripfint &F B bhREctGAAE BF fiedb Bﬁa@&tiﬁeafﬂsﬂtp@gfeulcste from the
Ob.lé represented as binary data; and wherein at [east a
J€%cond portion of the neta data information concerning
the nultinmedia file is represented as additional

chupdes that nt ain .dat epresented in a second
 Forme TR sTBh Y R b RS TS prdiesing i, coRfgured fo extract
infoagpation emebming thi sowonotihe statesiengfremphemehority. met adat a.

164. A system for conmunicating multinedia

i nformati on, conprising: a network; a storage device

conk3ai niThy system aficlaiai 1465 wheseiahd connected to the

netuoatbiack & Achibk Uit YRluded'a Hpe@Rll a6ANRCHIEd tO the
network; wherein_ the client "can request the transfer )
of RABFORERSPT Isegnisyret & rdeplyithe the gb‘@lrk; cogitdns subisckinformation by

inspetiingntié typepstida file includes nmeta data concerning the
mul i media f.ile:.and -92 .2005/,057906 PCT/ US20 04/ 0
4 PBELSR i ol S s RRBR AR R SAYE.da o
i ncludes at | east one statenent conprising a subject,

a 1@2.edgﬁg%f?tfrg%fgﬁirﬁﬁﬁs,%réﬂ- authority. 165. A

mul t1 med A coggrl_&&g: at | east one encoded

vi disopreqigatr is aehunkdhat ieptedes adypecandaaing; endick;  a

Pl Wicahrobasslf is@ioafsRdd i@ Xdenfify hROfhe HIRE Bbitai &% i
b .texte.algggéi %s_ de c?liﬁge chaeilaf:ytr eri steiccs o?b@ﬁ%‘ggtr eas]t%ilmmatmn
Y ISRECRE A PP and at | east one audio track. 166.

Théhemprbddssrds eorffiguesdab cotravt MfdGmtiontTRme e vanel ural ity
of the text strings describe the sane characteristic

of a video track or audio track using different
| andliagdbe sysesm of bleimmld4,iwheddim fil e of claim 166,

- I :Jg{gkrb%j’ ecE Rtk Bkt incRlidel £83E, Qﬁﬁgl?&%f)g&&a Wb thi Ia"?lalue;
the processor is configured to identify that the chunk contains object information by

inspecting the type;

the processor is configured to inspect the data type to determine the data type of
information contained in the value; : ‘

the processor is configured to extract information of a type indicated by the data type
from the value; and

the processor is configured to extract information identifying a specific language from

the language.

154, The system of claim 146, wherein:

the authority is a chunk that includes a type and a value; and

the processor is configured to identify that the chunk contains authority information
by inspecting the type; and _

the processor is configured to extract information from the value.
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wherein the pfurality of encoded text st¢ings include
strings descrkbing characteristics of the subtitle
W( T0aS79868. A syst em for creating a nulti nedP&T{Sp4/041667
conprising: a processor configured to: encode at
| east one video track; encode at |east one audio
track; interleave at |east one of the encoded audio
tracks with a video track; insert text strings
de$5:3| bThe systeim of chimuiberwlsrein HAE RFPEASHAT Isceonbiguredeto extract

l-n_fortn}aggﬁ %i_s i 1 ety d?lg %tat: 'falﬂf‘(ﬂ aﬁl'&f aﬂ%aét 8 3oHidANST thdalifGimation.

n a plura angu ges 67. A systemfor
di splaying a nultlnedla file |nclud|ng encoded audi o,
Vi deo arfle slferh of Ll 856, v el prcestorils e@ﬁl‘gslﬁerd to construct data

con red extrac coded text Shri f.rom
structyyes Fl%lcétlv%ﬁﬁa dﬁ@-‘ﬁ@ﬂéﬁ’@e‘g Bi 0 RS EHTES {ﬂ 9 Bsi ng
the text strings. 35
157. The system of claim 146, wherein the processor is configured to search
through the meta data for information by inspecting at least one of the subject, predicate,

object and authority for a plurality of statements.

158. The system of claim 157, wherein the processor is configured to display the
results of the search as part of a graphical user interface.

159. The system of claim 157, wherein the processor is configured to perform a

search in response to a request from an external device.

160. The system of claim 146, wherein at least a portion of the meta data
information concerning the multimedia file is represented as binary data.

161. The system of claim 146, wherein at least a portion of the meta data
information concerning the multimedia file is represented as 64-bit ASCI data.

162. The system of claim 146, wherein at least a first portion of the meta data
information concerning the muitimedia file is represented as binary data; and wherein at least
a second portion of the meta data information concerning the multimedia file is represented
as additional chunks that contain data represented in a second format.

163. The system of claim 162, wherein the additional chunks contain a single piece

of metadata.

164. A system for communicating multimedia information, comprising:
a network;
a storage device containing a multimedia file and connected to the network via a

Server;
a client connected to the network;
wherein the client can request the transfer of the multimedia file from the server; and
wherein the multimedia file includes meta data concerning the multimedia file; and
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wherein the meta data includes at least one statement comprising a subject, a

predicate, an object and an authority.

165. A multimedia file comprising:

at least one encoded video track;

at least one encoded audio track;

a plurality of encoded text strings;

wherein the encoded text strings describe characteristics of the at least one video track

and at least one audio track.

166. The multimedia file of claim 165, wherein a plurality of the text strings
describe the same characteristic of a video track or audio track using different languages.

167.  The multimedia file of claim 166, further comprising:
at least one encoded subtitle track;
wherein the plurality of encoded text strings include strings describing characteristics

of the subtitle track.

168. A system for creating a multimedia file, comprising;
a processor configured to:
encode at least one video track;
encode at least one audio track;
interleave at least one of the encoded audio tracks with a video track;
insert text strings describing each of a number of characteristics of the at least

one video track and the at least one audio track in a plurality of languages.

167. A system for displaying a multimedia file including encoded audio, video and
text strings, comprising:
a processor configured to:
extract the encoded text strings from the file; and
generate a pull down menu display using the text strings.
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