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WD 2005/ 057906 PCT/ US2004/ 041667 | MUILTI MEDI A
DI STRI BUTI ON SYSTEM BACKGROUND OF THE | NVENTI ON The

WO W8ERTTNNvent i on rel ates generally to encodi nRET/US2004/041667
transm ssion and decoding of 5 nultinedia files. Mre
specifically, the invention relates to the encoding,

transm ssi on aﬂ,ﬁ%ﬁfﬁ%@%%gﬂgfmﬂ]ﬁd@ 'If Mes t hat

can include trac itron to a singl’é audio track
and a single video track. The devel opnent of the

BA@MGR@I@ND@BT@I@MVENTK@N devel opnent of file formats
o enabl st andar.di, zed

for,., nmult | ia. tion
ot Bptsnt SR <BripF Eeaie,foRrtalla e gRasdins. EEmission Anbdecoding of
mulﬁmpdlaaﬂlbgz Mors ispagificatiy) therimebingiof irtletei m@lthtd@fco& | ffh<nission and

\ﬂ'ng%?f 1{11{1 cﬂ‘ﬂl tﬁf t%g% &cﬁ%&% a(ﬁa&;&(&ﬁigc}ddté?l} E}) a smgie au‘gho frack and a

Slngh@d@b‘@wﬂ%bl e rredl um such as a Digital Video Disk
(DYEL davbibpialof, b7 e Sinfefibe s WS6ifloe® (AL A1 diGp Redt 8o formats for

a¥ racks, IO trac
mulipedia igREmation & cashie i fdardized ctgnerghon ﬁﬁm@utlon and display of the

filesi Miypicaity,i ®Binghamultanedie ﬂl@ﬂfblﬁd&s %ﬁﬁ%ﬁtﬁd%‘ track and a single audio

bl TR e

suchrag| atIDrygdl Hldepllbﬁk é‘.aHDz ysttipte fley chﬁl%?% pgmde a number of video
i es.

trackg %Hi lﬁftab?% eailﬁn § eﬁ{fl?o’rt]rg 5 A&&HF:?AI n;g%:s s C3 |bg Sp{oly&qegd gontaining

aspect
mforalqypu it cey bo Psedrie gereatate me@enapavﬂ@enu n anot her aspect

of the 20 invention, the nultinedia files include a
I ' audi o tracks. In another aspect
SM&#@@%&E’@ multinedia files include at
| eBmibodingnss Eflthé eréséﬂtg Kwehﬁo@ﬁﬁlﬂﬁ&lf ngﬁﬁﬁé&agﬁlgstﬁ% systems for
.t
senclBb e bisPibughg S b IR Rling i3 4185 o SeCpostys e invention, the
multimddia dfidel indludecs plnmﬂltbd of esncodked vrden utradkfsot[ﬂmwi&r a%pect of the

mve t U ieEh Bindddtf ﬁieF llgzﬁfd%radﬁ%gﬁ Ft))}m c%pec? n:ffi)a%g:grglg an fanothor aspect

>I'nventiron i nc

of th@ m@aﬂmébk sltimedia filgseincladp gﬁlens;m subtﬂﬂmufacvln\m mhother, aspect of

the ihvetiol) tHe'Rditdnedid Hi?esci?lﬂli’iﬁé %ﬁéocf‘bdp 12l daf y ﬂf another aspect of the

concat enat.e and eac enco
111""”3%"%1{:@l @3“@8%31??9‘&0#“33 @@éﬁ%ﬂ’&ﬂ’é 1 wOne h un k I'n
addli iltimediah éiley irf @@cokdaned GEAE 8n WeibddiRe oM SHabntion includes a

oo RSB S @R%o586 D R oSl el S o enitimedi

file comphises g@buraliyckl cancernaad IREF achaaksd asd efich wicdded Vldeo track is
T N L R ey e

acco
' enha@pmeg{; @ng' ea%hﬂdﬂ% tragie haslag lpastbongiandiorirack @ssoBlak@ withitnk

C ‘Hitﬁbﬂief‘ QritdBimatk d&Rh ﬁﬁéﬂ” Iﬁ'aclpfs erLc'%ﬂﬁc?% %Cée?l'ég ALY cﬁunks

rthernmore, each can con

withip a‘giﬁ%t &Bﬁ’ﬂt%’é‘tm@éﬂ 106@%8@9*)%%?@&@@6@%@{ & encoded as 2

seriesf gfetamdior cMnHQﬁltéﬂdiﬁé@Nm&ﬁe FRBGK cRittk @Edining ek Q/ldeo chunks of
the chéJQk cntalgiFa dioinfo dﬁgnfr mthegﬂbllon

Aty gTasOtrag St “B5oBHEIprERption that can

be useditagencratd desiigle Hrande. of widad dicdrion videberackuglidosadhhtainkio’ chunk

contaﬁqﬁnal@f‘o hﬁtmﬁﬂt tﬁvﬁgﬁpﬁl’ﬁoﬁortﬁn t}5he SRGICERAD acco%:lpa\xlllyl%egothe frame

generated using a v1deo chunk. Tn addition, the ‘audio” chunk can be interleaved prior to the

B :correspondlng ‘video’ chunk within the “RIFF’ chunk.

A system for encoding multimedia files in accordance W1th an embodiment of the
present invention includes a processor configured to encode a plurality of video tracks,
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A systemfor encoding nultimedia files in accordance
wi th an enbodi nent of the present invention includes
W 000edsor configured to encode a plurality @FCTRAUSESH041667
tracks, _|I_ WD 2005/057906 PCT/ US2004/ 041667 1
concat enate the encoded video tracks and wite the

condafhaR! 188 %h@dﬁeﬁrﬁmadkb R WiRGks cB&afbnat%H%l:@déd ﬁeo tracks to a

t e processor IS conf I gure

. n.anot her , enbo
SmgLﬁw'é@dgu PReheh ﬁ C{m Bl dhe pracasseR &t coigHreg; f@e@wpﬂ%élke mgleo tracks
suchcihat edcheddenl trdvknis osiain@d ayighin Bl SefaraFRIKF agdimk@id the processor is

conBEP B Blopd? the Mok Wi nestnEnSE crhdibachEo i Bidfon geach video
track cmdlﬁvc ahlehsivae audib ¢rask agmoeiateddvith itr ack associ at ed
ahdther dnBOHRLBRT éﬁgﬁ}ggésg&gfs ’co{'lﬁgurga & %ﬁéo%e éaﬁh v1de1p track as a

con |gured to encod

series\Qfg@efeoc ichanes within a ‘RIFER) clmnkcmginkn@dq tbﬁn@bd@ast lwge udio track

accoh@Af}ing %ﬁc]ﬁ'dﬂe@ tﬁaﬁ:ﬁ% a REEP TP eid %hﬁ%@ln‘t’érﬁ?ﬁe&n W‘i‘&ﬂh the ‘RIFE*
Wi t hi

serl unks Jnterleave
ch“nilﬁfjﬁfg‘mm% andEB n‘#ypﬁ% Wgtlﬁ gesocipiedadde ks of t he
as homictiter dunhatembodmednt, the ptdtemﬁisiwhﬁﬁuﬂeﬁ hekncode the video tracks

b p I e TR o -
of vides &omaa |V®¢e0tttmrk apdrenbedatedutliv gake raaﬂoelamdsw:tblaewdeo track such

that feéogfg’a df acﬁ:iuﬂﬁoco&lfa%g du b rhiaAGK éﬁfﬁ? tﬁ@ A& Be ﬂﬁe audio track

S assocl ate avid rac suc

accopapying the Bame geRmated Hslagras ‘videai @hunkfgmn@tqdoihomrtbmwdcve track. In
additRay, tthe rpr@éesédaeca@uﬂé @oﬁﬁg\ﬁlsd taqﬁfémew bA% tdﬂlﬁacf’rélﬁﬁk prior to the

corJiira vt SRociadis TRE theor ocescor can be.

C QAf S}gterre dfolt dedodingr 4 emiﬁméxahﬁfeawijtainmgwphlrﬂity%f éftoded video

_trackg he %Eg%aﬁéeDW' ;ngaiegﬁrgent ol}utﬂﬁlﬁrf:seﬁtgﬁgrﬁﬁw éncludes a processor

system i ng
conﬁg@mia:p rﬁxﬁgcfam@rmdabn thypry theemubtinetli ifidke GThet pracéssor i configured to

: extraé‘@ﬁﬁBﬂ%ﬁ d’MnEEkgis%iséo rﬁf Hoohille vﬂfeﬁst‘?z{bﬁcs | OB JdORithin the

i ncl udes a proc con I gured to extract
multimgdiy k&t i on fromthe multinedia file. The processor is

C dafd M@ﬂeﬁ@o(ﬁﬁeﬁx tHedfibedsbdras U&iﬁgiﬁ‘e@fbrlﬁ@‘{t@ bRGnédiRA video track
ec vi deo tracks. c i ned, Wit t he

nif ' ARREG e 18 deifof F e oL Bibhec Cah e contained in a first

RIF]E’raimakshavmgsa stmnlﬁr@etucembdb (e bcoond eide bl oaebe ttdnﬁ&ﬂed in a second

‘RIFll"e’LCglgk&m\#g a Sp 01 ]E% cﬁ%@é@ g%d {hg ng%alﬁqﬁﬁr}lcF Icpéer can have as its last

~ two chijapiers b dind twgvhargctarssqf arsttadarddee codele, a second

Xi@ﬁ% ﬁdtﬂﬁifna? Uikt éécgeéhcb@e@vﬁa%s O@%ﬁg colllzfifed in a separate

aving a specialized 4cc code an
|ized 4cc code can have as its last two

c uaraa@me;r ﬁr&Bﬁ%ﬁbd&&e?ﬁAﬂle%%@atﬁdl&) t%{cﬁfis §hﬁ%9 ; & the ¥ inal video
R I LR RN TR o U
differanm etwdenrthd decodsd etticortick ahth ehﬁ&ﬁgﬂﬂgmﬂdxﬂ&@cli fredbcdt&d in dark

- Sini i i 30 trac
portichisete Bimbe of Mo Hdefl iRl ¥hitfhmary) oo It ickéRioss petween the
decoded yideosivank asfl theerigigak fideetredscanchenoented irehighanakizh scenes of the

wdeo‘&a@ﬁo track and the original video track are |ocated
E’P dar k portlons of franes of the video track.
Fernt t

Reiddifonal epbedient agais Pagy ¥ideadraskihaseat leass one audio track

| associated with it.

In a further additional embodiment, 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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decoded video track and the original video track can

be | ocated in high notion scenes of the video track.
WE2003{053906addi t i onal enbodi ment agai n, each vi A&I/PF28¢4041667

has at | east one audio track associated with it. In a

further additional embodinent, the processor is

audl‘éoﬁ’(ﬁﬂl%r Adlid Gradlk SBEGRIpANYHROME Hdo Badkd 9? QebbdBE aD¥eries of “audio’

ENCELEREIIE Y X T R

Vldebtladkll o froman audi o track acconpanyi ng the video

| iSSP AR R, BpRatingRdhe oRYCHS: i5, PANRERe fase information

extracjgdd&om edchnlivsleo! chimgk &s gowsratt edsinglediane oddhke videoywick and use
ulfoﬁﬁ'é?foﬁ%%trg £d B8 @é&ﬁogﬁd}@“&hunk hs 8{695%9 ﬁfeoﬁo(iﬁ?n of the audio track that

conlgure to use Inftornati on extracte
accompapisy the FamR geae \‘%’@%aa"@ﬁ%g?}éﬂﬂ{r &h@d@ﬂonh@e\mmsor can be

configuektodBehte! 8 ‘abdibo CHRK Mibray thatheD’ ChaR %ﬁh;vhlaw i8 associated
erate the portion of the audlo track that

,L 0 gen
mthgglgj}ﬁipﬁ"ﬂlg% the frame generated using a 'video' chunk.
I nAadﬂ:liﬂmerha fileeimpncmedace wiln dmeembominegu refdtteopresent invention

e %t MRS Ul BB gL g e
encofied videe &am% iThe emo@dca@dwan@lsdw twlo cxmarpribedisnefiaudif information.

thﬁl Qrm%tenlmﬁﬁ&moa ledsP Ohl %?Sthé‘tl% d 64 Lgil%%%ﬁﬂa% includes a
pluralllty: nd encoded audi o |nte eave et wee

C¥.r ames. The encoded audi o i ncl udes two
OrAﬁ@!her érh‘@@diﬁleﬁlf fith@dt endhifed mﬂaddrqmonhatm fdentifghg the number of

di nent east,,.on trac s
o i3G5 oo o, 8 MR (e Tgon, eGPt et Tast one of
the trasksArfentierinfoninedoment furt her includes header

| N0 FRD %n{b%ﬁﬂﬁéﬂtyd[g? 3Q&1 ?#:{888& Vggea ﬁfﬁge t [ a%tlfed by encoded

cont al ne Int e an escrip
audiq infermesion end sowncoded twhie infomention prededingrthe Imsieo fﬁmnoludes the

audid S RROh 9By tﬂe?}?&hf)ﬁ rdeN&kn %ﬁﬁi@g&d&ﬁ%ati%gb@ aﬁ@& Iihe encoded video

encoded vi deo ane i s preceded by en
fram?nformatlon and the encoded audi o |nfornat|on

priacaditeg etrfb@diﬂ;éiﬁ Qghind e mﬂ&% uﬁeﬁ%dmﬁdls Zfored G Q:hunks within the
et B O B o BB S S S350 e e
videoe Fhdbkrment, thgaidio infhenaticdeanibefstredad cdmnks withir #he rsitimedia file
|1 .each
o 4 By, ATk g e o
of audip infprmiation. Fur t hernore, the audio i nformation can be

StIﬁraej%t M%Mfeﬁt' thel DRePUNLhEE N Péljaﬁ:d &”Qast one 'audio’

chrif ony S U 4 kD SHbghe aaats SeBRIFGNE e Video! chunks
contahﬂ&@tf(lﬁ&'hfdiﬂ}anbﬂ for Yké pbrifdnbest BRbAMicRRAkks taB&)m ale}&fg the video

it Y i R B Bk SR e SRS
s epaysiernnfgr ehending dedtimediarfidss in accordance with an embodiment of the
invention includes a processor configured to encode a video track, encode a plurality of audio
tracks, interleave information from the video track with information from the plurality of

audio tracks and write the interleaved video and audio information to a single file.
Ina furﬂler embodiment, at least one of the audio tracks includes a plurality of audio

channels.
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contain audio information for the portions of the

audi o tracks acconpanying the video 30 information
WELHWOHPTTRY® wit hin the 'video' chunk foll owi ng tREI/US2004/041667

"audi o' chunk. A systemfor encoding nmultinmedia files

i n accordance with an enbodi nent of the invention

l?qgﬁ%m OBCaIIAL, Iﬁflé? HSSE b %ﬁﬁf‘ggﬁnﬁg‘?ﬁﬁ? o) Sicode header
RS iR e piube! ot ?rgeaefﬁnav% s A th Wikt Gie header

mfohhmqaituItMthle@ﬁe audl 0 tracks and wite the

i R bR e bl R, Pl forfiglie ot gpgode header
infopefian identifiiwgidesiriptios infophsticul dboyt gflcastidioof thh @ncmled audio tracks
and 1wifd t%@ﬂéédé?ﬁﬁ&%a‘?ﬁﬁ/tb’ gﬁégﬁﬂ&m | I'n anot her

di ment he processor |1 urther configured to
ené%di@oilhélaa@b dipiepb egeini 81¢ PraessseT sicrdes M vidapdrackfas chunks of

viddoh@feneaee dnasdiifod, rtﬁ@ ‘i‘lﬁo&%@ﬂ)ﬁtdﬁnwﬂcb&e bl BRI ack as a seres of
e fi

f to th
ety o i AhiabRptiot ralirees st el o RS Gnformgtion gan contain

audib anfermatthen fr@n desinglS aidib Qnanhamd)thelpd@:mssofr Y ge configured to interleave

0O Wi
i nfoa mﬁlﬁhenamhqmsmtn@e@rmemr i eondiigorelddo encdtedheportion of each

audl@ %bl@ thaf Q&oﬁ?gﬁfﬁ Y VIQEU: gﬁ:lt]ﬁ iYh dff of B At UE Shunk and

deo i nformat| on, tion, tﬁl‘ ocessor can

the IEH?F@%R% i6 SOHEREA B 1eioave Sioavides' chinlsrwith i eadiot hrunks such that
eachawde@ chﬁrﬁ]@{srﬁiécteﬂed by Uduidie CHRMIR coftRfiiing théada nﬁé&%a@mn from each

t 10. d f
of g etk ot Bfkobibanfey o piafy ﬁé@@%ﬁﬁan%héﬁeaﬁﬁ%mocm In
additien, ithe processvecarche odesfigniedaiodinoodenthe rvidkol toatkhwichakat a single frame
of YR nlnct i LABOLBLIcRyc [0 a vel fur{her

nNe processor TI's conflgured to encode the
pohx yeb aAnetheresyehodiment agains thelprodeasor ace gensealipuspash processor.

V' Hﬁéh ddat i PhirABr Ab&diMeHE the r;ﬁ’@éé@iﬂ)r idla ﬁ&?@éﬁg& &:%LEP unk

t he o) or is cqnflgu to interleave
b eﬂt%ﬁ ‘ﬁ@ amgha pudtmgdig; fe containiag euplyralityof mdio tracks in

accoﬂhﬁdfe with deopresdi idyentioR irttered ﬂ?dces@@ doRf éi' FPdﬂ §xtract information
rom

sromff il 1E Bhe et Bihihet 1 R B4 tntoPnatioty ponceming the
numlman nf andie tratks donérined win thdmekimddie fileddi ti on, the

er %ﬁfhoﬁﬁpé&? Eﬂeﬁé’og&]sér ISSFB?lﬁglgl’ @I}ﬁ tS§i€%g§ Sv\ll'llﬁ -a'HdIO track

frome@@ mlumhae@f ﬂ@fh@n RraOKSnalybttheapmf:h@pr ésrisonfigmnd tagddicnde the audio

1nforﬁﬁﬁoxpﬁeﬁﬁbﬁ§9<fleétéd§mﬁ8ﬁ%{: purpose processor. 20 '”
di.tion furth er enbodi nent, the processor IS

aéla%b@a peizant, aA least prepf the adicokadky inclidests ety of audio

chanﬁdlé,e cont a| ning a plurality of audio tracks in

accor V\/lth%fﬂ g ent inventiop includes
ol FRRAEEY JBCRORET F PBRSHIES i exirachinfomaation from
a headuat {ri theanaltimddén filhinchrdiee desoription irdodhiggionedboud at least one of the

audicSdckact i nformati on concerning the nunber of audio
trac s contained within the nultimedia file. 25 In a

f Uk t sistene niop deoramynicetieg pnbltiswdin infrwetién gor ededardance with an
emboﬂﬁh&ﬁ lof3hé imhﬁo@ﬁmﬁek aAfdtworl! 9%&% &é\}iéé‘kbﬁt&nﬂg a multimedia

fil % io tr%cks and rocessor i.s coO ured
e apg counegied to the networ a a server and a chent 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.

chufiE S0 B LA h AR LN AROH - Rhed §RHREE O the
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information fromthe selected audio track. | n another
enbodi nent, at | east one of the audio tracks includes

W 29p34¢54906t y of audio channels. 30 In a still KAV2804/041667
enbodi nment, the processor is configured to extract
information from a header in the multinedia file

i ncA wﬁﬁle@ﬁssrel At hwarda%e rpl | OP?JAQL&H iREnfi @R SACIS 2 series of

th audi o track A system conmuni_cat I ng
encqﬁﬁfl idea drames apg ﬁhl&tﬂ’rt GRe Pﬂc%’@é svbiifledackintarleayed between the encoded
wdeelﬂm;bsrrent of the invention includes a network, a

coh B Rl P B Ak L bty B feth Fafipises a pluraity

ofemmdadambeﬂﬂettmckme network. The client can request the

éﬂﬁgﬁ- eflbol if‘r?%ul furtihe nc+lﬁ%£e 2 afi&r fﬁ%ﬂ ﬁoﬁ ‘?&éhgf gﬁg Ghe o gumber of
eﬂcoﬂﬁ@l S@'I{éledfaém @Wlt%ﬂﬂcbwdh@mlﬂfa@@aﬁ&onpanyl ng the vi deo

tracksn ﬁﬁh&@ﬁ%@lﬁ7&9@ ihChldddS2R8dY BAdiebafioh Mcluding description

le in e wth the present

rrul 1inpdia ccor d
?%EBW ‘LFH’é’§f g%‘f%’fb utlg fagkfed vi deo franmes
anth still ieAbdr enrb@danan okcadhsulbtiﬂet traktinelogesi adetic 0A¥R thaps and each

bR L FEO8 8 W ISR AR S e LG cach it map i

compmm@dmsmgmnlﬂngﬂlainco@mgS of encoded subtitle tracks.
ANt B8t 'éﬁﬁfbﬁ}%&i{tt H:fe se'ri@§| g@g@ Eaﬂ&fo FafnRE TR QM ded as a

|dent|fy|ngthe nu e tracks
serieg ot dflore ghynks tand Whtqnﬁ%@ﬂdaf"lﬂﬁllﬂé tragk slﬁ.qnpociqsir gharseries of subtitle

chunﬁmwhr@ahﬂa bﬁﬁﬂd fehidee ﬁﬁbﬁl@&?ﬁ dtapﬁtqe ra?tbbmrg ﬂe?fé%éfﬂéd‘ﬁs text on a
on 1 O abou eas one 0O
isplghs Rt PUBT IS RE BB CpiaBynfirogliph fenceming 3 single subtil.

Furtlesminost, esoki subtitle binaikhdantiheluds addrmiatich ederring e Ratiof of the video

sequgl# eo%f)&/h%ﬂgiaee%%gﬂc H(pthﬂ?:l Su % %8%:]@” include a series

conpress A , each bit map is
colpya swether smhgdlmmt |eacly Skbtilecrheink gnclides dnfpemafion téreeming the

portiFBPHUIIBAY-in WiRHYRE k%R memadacykieo frames are

encod serles S _and each encoded
sulbt # fyrther egbrdinaeng ﬁgaiae aaOBssubhﬂ% Ph'@tk iwrludapinfempationroncerning

the colbdRdIfFhe SKinfille %H@tﬂhé Inoredbidiok doﬁé‘édaiﬂgfthé bd1eF aai in@Ihde a color palate.

able 0 resent ed on, a
In adgiiy i bHLE s AR COTPESH R LS FDBHE Ah b lded fiformation
concaaipe anﬁrsg @@l pghte satbtd sb@nd Subtitleechvpkethaedadludes information

concl 185 4054 Y5O GRS RL R B g oo

palatehoul d be superinposed. In yet another enbodi nent,

PR s N O RO, i of e
invend o8 499 1%111;1% BAEeESSINCaR fqdhf@r CNSRBO @i Heen traglaismeodeetnleast one

subtifiel Ratl, |ﬁe?%%f&%aﬁ% ﬁ"og{‘?ﬁr\fi@éd ﬁibkcw?ﬂl@ ®ifBiRstion #6m the af least
e Su | e. an | l concernln
one Sﬁﬁ@?ﬂs “@gﬁ*ﬁeﬁlﬁ 1&‘&?6138"%‘1’ ifeﬁ%lﬁvgﬁ Proagitpntp gsingle file.
t Hey sfibthet brabedithiekts tionat legstone sebtitleftrack tinclindisi 4 plarality of subtitle

chunk that i1ncludes infornation
tracks.

In another embodiment, the processor is further configured {o encode and write to the
single file, header information identifying the number of subtitle tracks contained in the

“multimedia file.

In a further embodiment again, the processor is further configured to encode and write
to the single file, description information about at least one of the subtitle tracks.
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concerning a first color palate and a second subtitle
chunk that includes information 25 concerning a second
WEb2085/057806at e t hat supersedes the infornmati on PCT/US2004/041667
concerning the first color palate. A systemfor

encoding multinedia files in accordance with an

em]ﬁ@h@%@lt filfhet E‘Iﬁbodhﬁ’}éﬁf‘ @%d@@@rabl@ﬁ é&g:%g@d R¢ 9{des 2Rinks and each

tﬁ gured to e{;‘go %( a, VI eo track encode at eas
of ‘ﬁé‘f Icash,png pabtitlesracks; igteneodas as pyhtislenchunks oy eddition each of the
subtitledehamks eedkcontdin alsﬁi‘gw mhu@ fhal beBnipagicat ﬂo@@é‘ﬂ ofifle MR0 track and

itle trnack _and he interl.eave
the et orioah R GERRER t ARaP @im Rt PYTIE WAL PPAF R video chunks
contginiuglithe portisthefathel eded ok shabt the| snbiitlacwithiic lthileabtitle chunk

accd?]#éh?é ity of subtitle tracks. In another enbodi nent,
processor is further configured to encode and

wr iTp @ stil} fumleer embogiraenti the pronsssesis ¢anfigurask togenerate a subtitle chunk

byehg&ﬁﬁ ﬂ—ﬁélsﬁ]g;lﬁé‘@mm of subtitle tracks contained in
rrul tinme In_a further enbodi nent

tﬁ?@fb&r Setholyments e, Piie 18 GPPdRSr 84 a1 9aewae bit map. In
addmmi, Wel bt miw cahebes Icngllpfbsﬁedl &s1n§ ear leﬁgﬁhoendddﬁig” Biritkfnore, the

procB8E} el 8 M et duBbaiinefoh g B Mgfion o the video

sequendsodiicnwhich thereubtitidsboulddelsuparinaprsedied as vi deo chunks
ang, g 2%%&9& d eﬂteﬂé r&Hé?so? H% d;lcfeL o éarcﬁcsﬁﬁuflt?dpﬁk information

encod as su chun

CONCEIIRg @P@Oetmrﬂ@ ‘Eﬁiﬂa&&’élnw}éiph the sypide éhos,!d;bbe; lacatedlhat
actoyRANbBEr @mB&hﬁieﬁﬂ ﬂ@é piob&ssit BRdES ACdacR BEbtitld @nmk information
i nter eav]e(?Ili ﬁﬂ’ln ﬁ tion igured to Iinterl eave each

COnCEIRE t1P LOIOR GRS SHPEHSt 0 the video chunks 5 cont ai ning
t hin psiill finthep bmbbéinwind egait, riafkmatied cdﬂberr&m@thetdoﬁ)r includes a color

palatg. &thgifﬁtfe&r%bﬁgg) t{lt?e %Ee Sr gﬁﬁ@@% e@rgkﬁ%ﬂ hl:_ulgc that includes

inforgion acasicemingoei firs astiom palatey and codeegdt sighob thuirlke s includes

. mforiﬂlsalﬁ'gg ggﬁ%guhg a;SE%%dr?p ‘?gs S}thgét% E_g%éf?é&'és tl%gﬁfoé'gﬁtlbﬁ lcgncemmg the

first golar palgtenrap can be conpressed using run |ength
engowsfém fATUddcB @B Bltint a8 ﬁwsqﬁ%é&ﬁaﬁ@wtﬁ%uaﬁbédlmem of the
E@? Stlilb“thl% chunk inf Oglg\,lgaglﬁ concerm t.he portion
preseif IYTRUQR HEdes g BIRGTEOT § O FXRE BEMefipR SoRy thednultimedia
file. Hhe popessonoadiguted ta inspbctithy noBimehid Al tmete?niﬂeeif there is at least
subt upk i nf or mati on
one B%)glglgﬁrﬁa%f{ hp%héﬁggit Iﬁéngtg#élajst odai% %1%2@ %ﬁ\ Gap cqmuprise a plurality of
subfitig blatltsl @ldsth@pm@esber bache eufigifditn dperminedhéisumber of subtitle tracks

mth@ ?Ele the processor includes in each subtitle
< nformati gn concerning the col or of the

SuBk At fagther embodiment, £ PrREESR S AR capfigured to exiract header
inforinafion mhu@mgcme %ﬁfﬂ&leﬂ@f gulaaﬂ@ 2héls ﬂrdiﬁ tHedRSItt AR O,

a tion, the subtitle c hunks, can | nclude a
P ity o R e ERCOHAE 6 dBon SHGieme) fon exirict description
infomnanmealmum gt 1aast ions bf thelsabtitheiraike finatihe nadtmRdiasubl i tl e
.udes 20 i for oncer econd
clg)i:ﬂor ﬂﬁp@?f Fmﬂ@#{g{en %ﬂ].?,s lﬁﬁ rﬁl ﬁ;gh(w? naq leasici' one video track
encodegraseridgonghunkeand the multimedia file includes at least one subtitle track encoded

as subtitle chunks,
In another embodiment again, each subtitle chunk includes information concermng a

single subtitle.
In a still further embodlment 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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first color palate. A systemfor decoding nultineda

files in accordance with an enbodi nent of the present
WOn208505700¢ | ncl udes a processor configured to ePATEEA04/041667

information fromthe multinmedia file. The processor

is configured to inspect the nultinedia file to

con%ﬁfc?g?’di‘ﬁe bf vﬂ%@ 'fbr Hﬁgﬁgtﬂyeg%ten%%oﬁﬁ tfrd! Bft'r{}épe o{léraacbortlon of the

tion, etra
videgospgnense. B pd datl%.thy saptitleseast be prcoded @R %m@pr@ﬁséd bit map and the

prod¥6e Qa8 Ok daﬁﬂ%h@d G0 %b&ﬂﬁx%sis Hz@ Hehs) PnFlﬁk@hdxﬁﬁrdT lﬂH@? FocBdsor can be
ubt%letrac ile. In a further

d| a
COnKEHs qggwpmpf%gam@gggnﬁu@ [ ARy configured to
extn atill aheheeembodimentyebdlosubticle shiufkyinobided informdtion cohcerning the

porti?’olﬁbéﬂqté? %1(#?8 %%s.% ?19%1%: i) rrul t ! fgesﬂoﬁdfl#euﬁpﬁ%%pb&d and the processor

SOT I'S
is configuireflitoegencrate at seguencd eﬁ‘cnﬂqmt frames forf dsplay byreuperbposing the bit

mapdf th@ﬁfbglﬂg %@clogacﬁ Qﬁieﬁ '*f?ﬁ'det Lh&lcﬁt%@ %gghef ﬁl?dﬁﬁaﬁ‘é‘n in t]ateﬁgbutle chunk.

er enbodi nent agai n,

mJII’(ll %aﬁﬁltmmleﬁirﬁt@rm%odammea@@ owbtifle gdwnk  elades information
con@ﬁﬁﬁg &Be 3%siviofl eRitiEhuD |ﬁ‘anfﬁlﬁl h@@cﬂ"ftﬂet tsﬁ‘ﬁﬁﬂlleaslfohlde be located and the

ncl udes ,at | east one sub rac enc
Proce 14 FRIEMACE. B8RO e ubtide, ot doRgsieh sask ideo frame
inm&nd-,ﬁhyﬂlemﬁ)nnknomithnﬂ&he subﬁ:danh&nl«)n concerning a
ti f r e
su%? ?x}oﬁ‘[&s aEellr{]@glaJl q e?ﬂb%%lgﬁént @ 1? £ub?1g8 gf% i 130]@3?% imformation
conaeprpng tthee cplos cd'sbersubsitle gmdli the rmdcqswrdlécw@guml o sunsrimpose the

subtftfeaiﬁlfh@m £ 5Ecd1biQ ‘iﬁtﬁéﬁ%d ﬂ?eoégléﬁﬂf‘cﬁ"?banoﬁ the sub itle chunk. In
05/ 057906 PCT/ US2004 0@667 construct

ra

addlmbefbe feglor dplopnation,yithi, Pﬂgwh@nbmﬁluﬁﬁa eV pedete and the

rocB&BbI‘ li® Boﬂigt&éﬂ% to ‘éﬂl}f&iﬂi}ﬁﬂauﬁ@@ﬂ)tlﬂenusﬁ’@ ithd edlor bhkte to obtain color
ubtitle ca enc t% resse bi p

infoffion s 5086 BT 5P S o P 42 Bpilspp comprise

a firstequbtifle chinge that acludes mﬁnnnaismmomamn’@a firstrdolayuyatate tand a second

subtﬂf@:cc?]ﬁﬂfri it u?c&ﬁ&é@ Lbﬁ%ﬁﬁ?{? 05 lg‘ h SE&B‘@ cio?ole ﬂ]aéé:té bl the processor

»-.I'D

can W@ﬁ@mﬁddﬁ sesgease thp auh@tle pam ﬂ?@rﬁl’eif colorepalatel tooohtaindrformation

conc@Mhg Wicelbrt H&dSH Qﬁé bit & ﬁ%@s&ﬁﬂ% WREF th@ﬁ’ﬁ&%uﬁﬁ@s $B8essed and

processor I'S ure enerate a sequence of

|
the RFP‘EF‘é%PrfqaﬁrPésCOP gur&rigwagﬁw%a s subbidsivsing: the serond ogigs palate to

obtalif infditration tbiidetniBy Bic QA6 uébd BotHertaNmap od teafidfitleuflehthe second
nformation in the subtitle chunk. In an additional

churfc i PISrsSehnodi ment , each subtitle chunk incl udes
i nBorsystmodor bonmontentimgn g teedio sinfoimmtiont i nacaofdamre with an

g TV TS ——

ori's 0 Superi
file mdecqmgqbt@d & the nﬁmﬂe agha \%emrebamdr amétenﬁ ertineeied do e nefwork. The

clienk g&ﬁiegﬁttht? @raﬁéﬁ:ﬁ b tﬁé“ﬁm?tﬁﬁ%dlﬁ lee, %Frg khe éé?v&nﬁdhﬁx mulumedm file

t1 onal enbodi nent, eac chunk i ncl
mclqdﬁ$ #hrlpast pamvideo Fagk Md g lf%bowubpﬂ% Fraflmccg%fwn% ﬂmadeo track.

t ha RUREQSEOId @éti'd)frdaﬂlléé Qﬂtﬂ n %ﬁﬁgﬂhﬂ&?@?{ﬂ‘ thé anehﬁon including a
rs_indi.ca

serief i sadadoPidt ities, e Easboed RN EERaRAn ol MR, e encoded

menﬂhﬂ‘omﬂtmncmmtaesmdasmuhuhhl n the subtitle chunk can
i ngl fﬁgﬁeraer‘ﬁ%(ﬂneﬁ?laﬁkeiuéﬁﬁeg E‘teleast two separate ‘menu’ chunks of menu
information and at Jeast two separate “menu’ chunks can be contained in at least two separate
‘RIFF’ chunks.
In another embodiment, the first ‘RIFF’ chunk containing a ‘menu’ chunk includes a
standard 4cc code and the second ‘RIFEF’ chunk containing a ‘mepu’ chunk includes a
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processor is configured to superinpose the subtitle
using the color palate to obtain color information
WOsW859057%86he bit map of the subtitle. Further no&E/U$A4@4/041667

subtitl e chunks can conprise a first subtitle chunk
that includes information concerning a first col or

spe 8l 2cAPSHAWRGE I ZP WY Qﬁérﬁétgr Maﬁdﬁﬁi 4éd1€ddéda?§ear as the last

ormati on concerning a.second color pal ate and
two ﬂ%&@%@ﬁ the.speeighz fodf-ed to superinpose the
sulbbt htfehdd ehitgdivhet bdistat GesOfwdPspatate nfer@b tRinks are contained in 2

n i 0 concerning the colors used in the bit map
Smg%’fiﬁlng’a itle after the first chunk is processed and

t hin pnathesembodimentoagaiptiié Guered chonls inpbrdespbemkstdescribing a series
of rr?eﬂpg 'ah!i %ﬂu‘i\}fﬁﬂ? G %Sﬁ’tﬁﬁm‘féh}%glragﬂagéé ell Qm{lﬁ ﬁ{eaée?les of menus. In

ormat1 on concerning

addien,t the ‘MBHT t ¢hanks fope rcoptain g@dmwfowt@ﬁumlusiylg video tracks, audio
trac}@ragg%%ﬁ%,ﬁéﬂéyst em for communi cating nul tinmedia
ormaf.ion, I ccordance with nbodi nent _of the
I[FéﬁtSFlhrf”-FtH%"I uaerﬁeﬁ:\whw Seser g 3eies @ menus can include a
chuﬂk@ﬁ;ﬁﬂﬁh@ thecoviertlt hemddyatend, iat Ragtithe @hﬁkﬁlﬂiﬁiﬁ%‘ﬂh@s inBeus by language,
nect to the

ot 1o gt BT ot o ERRCFAF Sspppling beckground
audippdt fl¢astdireachunkdhdt rd@mrﬁ)he adattoe on andertih et leadttoneeltinsk that describes

the 1Béz1tf3n:bg hﬂd&?&n o2 tn@ 2P le\éétdcﬁng %1?1% 1o A8sc gﬁaeé gﬁf’c}us actions

e track acconpanyi ng t o trac
aSSO%ﬂefil"ﬁﬂbﬁ@ltﬁqm e in accordance with an enbodi nent of

t hsan BTHol @MbloBhdn€ a8 Jﬁcluﬁ@sr b t@ﬁxk% aFBé‘&:gg Ci'%wl 'P'E@ﬁl]coded menu
mes an | mati on n aaaition e ’
mf Bé%l Iﬁ@ﬂ?fﬁ"ﬂ&&ﬁch%gb be stored as a chunk. A
f uAt @%tenﬁ mﬁawas?mg mhsm:éadim fikdeia z&boid@.ﬂ@e:.‘j wﬁth/cans&abdscﬁtzmt of the
. reny’ unks o i tion.an I
iwven o0 { ool Elhheoren RS RT s p FSAbRoris aiso
conﬁ@w:edstepgmaxaée a nRilfmedie Hile lrscluding anenbetedevitairagnand the encoded
ment B fnge{tﬁ)tn hfahtlf(ﬁtl%xgr QE rocedbAbM BYc ﬁeg:[FéH‘to %«Qfé%{f?:&u object model

|nc es a cc code and t secon
of the igmKs.ccoRY et HioqPiest madelinte fry penfiaveatingdile gparsethpoonfiguration file
into gﬁﬁﬂs gr%@%ﬁe 5’5{1 F{%%Q:Qﬁfagﬁﬂ &fedla ?ﬁsﬁhe?idnz %ﬁgﬂﬁa@e QR @nedia in the
aracters_of a ar
AV S M]Hé‘s’wagﬁ? eSS 19 e BnOA el i S8 chunkcto
creaté @Cmeﬁﬂi’echuhm Emthmhbf; the phodtssoe ehn ag drther abnﬂigﬂlsd td wye the object
ar at woks are tained in a single
mw&%?ﬁ?lmr%ﬁ&ﬁgo@ 5’?15??@ @‘%Pg‘om ment again, the
mmmmmmdmnemu & proeasse isleadrgubédig eaceders ssondenu and the
procé&?&l“&nﬂﬁféex@r{he MR Fen c&d%ﬁr}hexf@ﬂf g df({jils{‘md' cRudS %@féﬁ%&%e second

e series of tion
encoda arRNEHR sespd i B Heehwki nf or mati on i ncl ud| ng vi deo

t rRCiSthed Eﬂib@duﬁdh@%@g@@é%s@ﬁ’ﬁ&iu&ﬁs {eaRkSand RedhBddebled menus in
e chunks describing a series of

f.ur, odi ment
asmﬂ%nﬁﬂﬁ{: E&ﬁcl ude a 10 chunk describing the overall

rTeInuasﬁisMefnenﬁnbdhmtag@hﬁ thd scdshat igconfdure®nolisinkdrt in to the
ast on hunk.t hat dgﬁirl bes an

J angquage, at
multin R B rofince TR nROSo O W DRoohE R 0O° 0 g
audli gystent fdredesodmgemoliumddia fides thesenordanse avithutheopresent dnvention

includBNY pRbedsbATonfAPies N Ex R UinfRRGH LS Fom the multimedia file. The

processor is configured to inspect the multimedia file {o determine if it contains encoded

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

from a ‘menu’ chunk within a ‘RIFF’ chunk and the processor can be configured to construct
menu displays using video information stored in the ‘menu’ chunk.
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the location of the button on the screen and at | east

one chunk that describes various actions associ ated
W) 20A5/857BQ6t t on. 15 Still anot her enbodi nent al RCT/US2004/041667
includes a link to a second file. The encoded nenu
information is contained within the second file. A

Syslhea”ﬁlfrﬂ&%r %ﬁ%@&’i&ﬂbﬂt 'Hié Fd¥REHoR id bofTaurdd ugél{eija@@ b8ckground audio

wi th an enbodine of i nventiomn | n(;

ACCPRRAYEEF MEYR S Yé&#ﬂg 8‘1 A dRfernaiEan stotsel & Fagr meRY” chyek.
pr gf eastier leﬁ:baﬂﬁﬁbnt che gﬂrmmel i QoBBALERL® gndiatktd ﬁi@ﬂm ahsplay by

oAy oY AR isnEeny SR O e stion S5 (g tsae” chunk
cor¥ sypiere dot corgmnmcaihlg mnltmbq@a: tnfmmb&ion infactdrdanmverwith the present
mveﬁﬁgx\{ ﬁ{cil &eg‘?t Ph%ﬁf a?@ﬂ% le P clgﬂnttao t%lacﬁg ﬁflé %a?d connected to

arse e con

e
the m?WOfk Vidsa severaff n@hﬁlﬂonoanﬁqﬁ% e Wﬂﬂfn ﬂguel cdiggiecarhesquest the
tranéfBEbAhe Bl ediAYile fbhaBe k@& A0 thdMBulimshy Rle ﬁ@lﬁdes encoded menu

concatenate t he parsed chunks with the "MRIF chunk to
infoppgitte a *menu’ chunk. Furthermore, the processor can
be Af uttheedis Gitd i:@lﬂdﬁfg 4 series of bhendeljvéddo frﬁﬁesmﬂeéncbdbd meta data

sborf S5 nftis B e SRl 2R R 19 vt e comprisng
a Sv@mbn@l pmgatanamtoﬂv@ct ;and)msauﬂlonan Innadshitiort, Hibe fsubjett can contain
Mo&%ﬁﬂ‘j&edgﬁg%’x oI Kile. fedet, Sptersoﬁlo% %a%ﬁm E@m i1 83 EﬁlﬁﬁdtWthe meta data,

secon nenu in Seco

the pdiceecan ﬁBé@Fh’é‘ﬁ‘?fma{lﬁ% ngﬂa@ﬁélé@@é @ ghagqoiprisc 1oﬁ éher subjact, the object

can aaﬂaﬁleﬁg&%mﬁo&@anmua tHe c@&aaerﬁm%iethﬂﬁfect GAHMfied by the
enbodi nent ai n,, the processor

t he
precicginrg dhe Ao Hea coNRR HETpRon Hiic BN Spype ohhe statement
r elres 6ntier tobadinene dteshbjeenis a dhuﬁk slex vdudeks |aeype°and a value, where

the ‘%let Ce ET 1]qn£ 111‘%81%9 qiongan%t)% rTEdI (lete%l gz]eg{éﬁ %C%gggﬁg g. IesQurce or an

He presen I'nven
anonymels goded to extract |nformat|on fromthe nmultinedia

f i £ anot é‘r l%é?cﬁﬁlgﬁtegﬁ@grédﬁsaféoﬁfé OHEA (P M ASRE gfggeand a value,

rmne contains enco

Wheﬁ?éh@ V’fllﬁF swtatris apformafiongndsthe Wpetlﬁ@l%tﬁﬁ) whsther thearlusenformation is
the a‘iﬂaﬁbﬂéﬂ E]lRIToQ aﬁ&fdiﬁél‘hsﬂ&ﬂﬂ/k' nf gr mﬁt ion froma msgu
nk hin,a Rl FF' .c nK, an t S r,can e
C oA e ePBtigniot peris e ShiGO s Gtk A TArideE ddgpe,  language,
a datamﬁpr}’agmtta gﬂus,tw]nad ;hemeﬂ%?conmmjmf@rmmfbn, e \pe indicates whether the
) . n_a Ir t
Vﬂu%ﬁ% S’d"‘%go%t 95 g(hae:f%go@g%i'o?’ }IS%ZIC ifﬁ%geé N elg'eﬁag %“é%e‘?%?’ethe data type
indicates ey type of thedvadue mboonpangid g:lealangmge dosipingynfoshatipn identifying

ase@fﬁi" grmatlon stored in the “nmenu' chunk. In
panot Enéﬁ mbodi ment, the tgrocessor i s conf |tgured to

mreetimgnispgaiy He aulhpsity ay pridvak thatdprlages pdipe and 2

valué %erd%ﬁ%alﬂﬂﬂﬁh@’ﬁforﬂaﬁ&? ahdIRYPS irfdttatds Qﬁﬁtttﬁ@value information
h %q‘% Eﬂ'l‘? A system for conituni cating rmultinmedi a
is thy £t qt'ﬂ'e‘gﬁ%tordance with the present invention
| nial aigesfusthaeembodiment, ot astgepoitivh of the Biaided datads represented as
bin {}Jmedlaflle and connected to the network via a
a1}fer er and a client connected to the network. The
c | Ineyret ancthenehoslnentha least aperftion offthe éreoderd datarMepresented as 64-
b1tA§CiﬁegEr°m the server and the nultinedia file includes

,..m’

In a still fuﬁher 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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information. 10 A nultinedia file including a series
of encoded vi deo franmes and encoded neta data about
WOHO0FRA7#06nedi a fil e. The encoded neta data i nAQTRES206H/041667

| east one statenment conprising a subject, a
predi cate, an object and an authority. In addition,

they gyl abr 6RABARR M Aitinedid s R a&ardaﬁ@@ ithYadD grnﬁodlment of the

pI'GSfEllyil lfelﬁ%')l.tlft?gglgc Btgqszgogrogéﬁgég%&élgédetoc%qo I S deSC ! Tﬁe processor is

also loaﬁﬁgmﬂlt@ Rntotdi et daen eéno@nﬁﬂ@ﬂfecmrtinﬁduc ﬁm‘ ali(h the encoded meta

dataJuelefi, of JBSP RElopictr SBPwFeli t SHHovna BAbas, @ object and an
authbden fn fad@doﬂaythe lehjeqiroanlicontnin fitmiation adantidying y ftlanitem, person or
orgaﬁ{%g{'xéﬂ r{hétni‘soﬁégﬁﬁl%é?{‘ P%Oﬂ%e% ﬁattclhﬁles ?ﬁd&%teot:aﬁ t?:‘<=:)|11t351111 information

ement
indiqaiya lof eieherapigastifelsthe sujget, mmeow anny éﬂnt%ﬁéﬁfé’ﬂntlh@l descriptive of

the Mﬁl‘é&@lﬁﬁ@t@ the shﬁjfthr [Rhtifed 3Yht HRedivAE ahdGhé %hﬁl%nty can contain
I her the chunk resource or an anonynous node.

mforﬂ)a Off CRRGEHEE HEﬁ fige StRICRY edi cate is a chunk
thiia tfmﬂeu dabodinienn ehapﬂcessvﬁis%nﬁgmfee teeiidode Viad stdject as a chunk

that %ﬁﬂ{c@g f%% ' Or{ﬂ:?en tﬁehﬁaé&é/ @ogxf f&lg(?rg ?%%Fg‘gﬁ ’ﬁrpe indicates

whetbpmbna;humhrstareswqcorlan agofiymouserodenrbodi nent agai n, the

objeglotic eﬁlbgﬁﬁﬁblﬁt ttﬁ@ﬁro\'&xﬁeﬁbyg %ﬁnﬁ%&%ﬁ’ﬁ) etﬁoh@fhggﬁ&ﬁcate s a chunk

data type and a val ue ue contaln
that jnghuglesra tyrsrand;agalug, ydiere Hiecwlusscopfiansiaformagion aad ¢hy {ype indicates

wheﬂn&f ﬁé Wﬁh’e i¥otrBationd EpeediddSURN or 8n bfdhﬂr? hisd emtz§Oer or
H’?’& he daatééoelndlc gﬁetygeﬂ?f b
th ?7 RIRAD! BHAILnHROPERCPIA Jhi g $fcote the object as a
chunknthatr lmtudemaltylm;tal kyiguage, a chpft},pémﬂdleﬁﬂ@uag&eherb rnhe value contains

infor?ﬂ!lﬁ?ﬁe{he %Eg qﬁcﬂ&{fés %@\‘!hgr tﬁehsalﬁy%%ﬁ/on ?sh%ﬁifgkhteral a literal

o

integenor Hieral deaﬁaatthmdata fxpetindicatep thei typk oBitheyatuednfarmetion and the

GLRE f th
Iangﬁ’a?jglég%aﬁ{s I'n %ﬁH&elfl %&%I%e%e%ggﬁg %‘& %l ° I :ast a
oft 3 BRpthar enhodishen AsANJhe RTOCESTOB it %ﬁswé tg encqgefhe puthority as

.a chlﬂﬁt tRat OlMed a mﬁtsﬁﬁra ®ATHE) /iR the vllud EHEAin@inFoiidtA Aid the type

th ded_.dat 64- bit ASClH dat
indioglgS i e Rqrtpto fahs BHGSRR th Sabtnbot o f1rst

poht a still GifrtHeh embodinat (Hapeocessor épfuethentmdiguesl toi anaode at least a
poﬂlgl?gf‘th%%tgﬁ%tg g&?éenf%%ﬁ}%qﬂﬁt erdiahi%@ a?ialfntﬁ_gfda coded data

i‘ona int ai n dat a
r ekor @Elmeébbrl embwdimensnthef roerssor ik furtioti configyred tie encode at least a

prs A S RN D g e

syt @neddglionsh @@hﬁ)tﬁgwﬁﬁ Ithe REOgRSEOT 1y fstherconfigareddnacode at least a
first Yortibn DF tl@eﬂﬁ@ﬁl dRDéorRbrnikie theRhEHiR¥did ﬂl\é%tﬂn‘f’fﬂy el 34de® encode at

Teast ar% FCahn S {ao(fas% GBS U OB Blaray dpditionsl chunks

that emtaiardatangptdsented lid iangedomal fortvet. dncadditiong ﬂmoph@demt aan be further

conffl b BRAHEER, Byl AP ARG 34 SRDDICESTPLEALA 2

A system for decodmg muliimedia files in accordance with the invention includes 2
processor configured to exiract information from the multimedia file. The processor is
configured to extract meta data information concerning the multimedia file and the meta data
information includes at least one statement comprising a subject, a pré&iéate, an object and an
authority. In addition, the processor can be configured to exfract, from the subject,
information identifying a file, item, person or organization that is described by the meta data.
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5 authority. In addition, the subject can contain
information identifying a file, item person or

WE WaF0796 on that is described by the neta datBCT/UBE04/041667
predi cate can contain information indicative of a
characteristic of the subject,. the object can cont ain

0L IO RS B V& Aladles SPOCRBLP EAhEGRL HiRatve of o
chanaatqns;tmwﬁthfv swbmbiﬁﬁ’m tlzmp@dwe@r tHerproegssorsentr be c@mﬁguaf@d to extract

1nfo§fh§1§(ﬁf%&nptﬁ% dfth@chsdibfdic SRR Ef 1deﬁt|ﬂ?ec95)9ﬁ1%§§&ﬁcate from the
I'S ccﬁggslgured to encode.the subj ec s a chunk

objech ap TQOqSGHTCARRP SONERUIR fo,FRdrag a&oewr@e source of
thestﬁtte@lemaﬂmﬁmh@mhamg type indicates vvhet her the chunk

Is.ar 0 n. an ther

et SRR Siidlimpg, BCHPIRL S DR Tg e APEERE bupe 4den value and
the ;pmmts&oatle mﬁguwﬂum( idembifiy thaicthedesmk ¢oppensisdbject information by

I
insp ¥t WhElafia b Beadh S0 Al Lo bxa bt FhaRE Ebliine value.
é@l |a@@th@r epodimenty they priedigaty is ﬂ@hu@hﬁnaymcmea aftype #k a value and
the 9@@%@@%@@@&& tb h&eﬁff?ctﬁﬁtsﬂfe ¢HRnk Of¥inkAHY BEbdidite mformatlon by
encode the o ect as a . at includes a t

mSPP%I?P@JE@B/Pe&n SPIPGRFEOTH 80 3}’5? {9 exfipehd W@“%%B’él the value.

COIMh almﬁherlenfhmﬂﬁnént@gamt e dbygeis mdtmﬁtttﬁst mhl&tiétei tyip8La language,

o cali S abd b PR, 8 Brdcnir fartepisth Jncprfy it Bt sontains object
mfotrhmcmylpje umpecrrhug thaltype, ithé provassovis awrrﬁgutmi tozﬁlspem dhadeta type to

detel m&&%"’lhé‘&ath Mﬁhmﬁgﬁ BEAth LA gthﬁle%ﬁfe' e ggljoéébg&alg%onﬁgured to

anot agal n, e pro céss

extrech Mfognation efor bmedadiceted bé(Lﬂlﬁ daﬁattymﬁomath@rv@hw ailgthe processor is
conf'i fAgtdiesxtactiMRemaneh RlcMBlies a WRBITR | ag@huﬁl 1he MriguBse.

e P A ot i

and slie procdsedit i e:bnﬁgﬂned itoredentify tiat fheodmiak @bnﬁaﬁisfamltﬁd‘tﬁy information by

 inspffte' B HRE ab R ESG st i 1o SRRt o Baflin BB the value.

datma stili fstttlndrlerrdmdtmeﬁ, thetpoekiessontis cartigupsdoioesdract information from
the Jlﬁt%tdgﬁrstéﬁ%fﬁéﬂt%& %gi‘ﬁ'. at T&Qxﬂaepc%f)ﬁ Sf"ﬁﬁé n?fo%'nﬂf’ﬁciﬂ on of

ata conc e as 64-bit

n
ASE sl egotherembodiment, tgmrocgsﬁeb i eraigtradie qonsied slgfa structures
1nd1¢a$1vf3 Bfh Bﬁéat@@wfbbﬁurge%)ﬁ 9 1eEQY Qs themsta duta.fi 1 st

PEFE SR B S e SRUSEUAS BehG bAES i o

_ datasfemjf@hmnh rbgnns;fecuﬂi@amm ottatod tigosubgdch)ipreditdte, object and authority
forang %gﬁ% aéﬁlé as addi ti onal chunks that contain data
| EpPEsent 3 e

% second format. In additi on, the
pr brwstsmoﬂma mniiwevdtmmth'éle preensfarge cenfigiwed b displayrtbe results of the

sean‘:’}fjgti gér? P égéﬁﬂ%ﬁ bt Blte?fa% gﬁlaz&‘ldﬂf & EPhrolBls8 8hbe Ponfigured to

e$ 1 n accordance
per Wlt hseaEedh mﬁmﬁ%‘i@ 5 ieanes Eemen gxtgaddiesiceconfi gured to

exid af bdditbedl "fﬁfth&neﬁlﬁ&iﬂnkﬂe alMléaéti IP6tion fofltfe mbREdata information
proce sor 1.s %confl ured. tq .extract neta data

CONCEHTR F‘F‘Bﬂmeglﬁ F IR Beseed i YR dR% fil e and the
melma afigther addfitdorhtentbodimedtudickastta beﬂﬁﬁl ehthesiatacdatn tinformation

conc%ﬁ'{f%ﬁ%wﬁuﬁﬁéfég%?fg}rgﬁ%s%%&{j% 0212 E% é’%@?g eCt and an

cohf pepihediuttberesmbediment, rab deashe fasiiyjaation of lﬂtﬁf weteadita information

R el A e

gmgqqggqucermng 6 m tnnedla file is represented as additional chunks
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| Furthernore, the processor can be configured to

extract information indicative of a characteristic of
WOn80EeM9sct from t he predi cate, the processor RCAUE004/041667

configured to extract information descriptive of the

characteristic of the subject identified by the

ot flsf 38, FERIEA0S 10 PEERHAARANSy HLBERAS Ho SARGHRI chunks can

act I"Oh “concer ni ng
Cont@mﬁwloplewot"nwtﬁaw ement fromthe authori ty In a

furg E}%@en& oOdiiRhicat MBI &R idfSmenioRUn l&c&ﬂ'ﬁﬁnce with the present

i ncl ydes_a type and a value and the processar

invegEem il F@HgtaonPt&/é’ﬁlfsl # gloragst devics e%ﬁﬁmcgoﬁt%mlﬁgleé@bﬁ@c@nd that is
comhd&fe@rtﬁahé f8twlyk vidsBaotd 4gl 4 bigerit Ypena2ted fohie @emﬁﬁ SDhie client can

reae GR G ShitscRimecit fls BPBOREpact o i anitteSy o ncludes

meta data wdreeraingythe nadtimadraeﬁla enditie meGy ddia ipnlodes s deast ene statement
cont ai ns
°°m§8%?g§{‘§g f1%28}r:érérl?1;1<?ai ﬁaltar@gglcat ‘he type and_the
pr dc susiimedis fElerini @Qﬂlélén‘teow@‘-ktt}ladﬁeﬂeﬁ‘f Bealiewn inolyding at least one
encdda@ vidRbUsick) 4t 18ast Bhé BfJodedrhaslb wRBk aﬁ(ﬂ alpnuaﬁ@%f%b&fetd text strings.

1S a

Thetey&aieﬁﬁaxtam@%@sgﬁllr% dl;ﬂSr%sf?%rg%e% of glec%ﬂ?% s gideg ek end t teast

one hitBatmaély, that the chunk contains object information

1 0 BB, et olfoat M BEo AP BT S st IR chracterstc
ofa mﬁfeomm onmd:@trad{uﬂmg diffetdné langhages. t he processor is
o‘sHéf g%bBéﬁme%’c( ?1%6‘91(: nidak of %Et g gﬁ&ﬁ‘@d LYR&1d tf‘.ﬁkc'?ﬁa?ﬁurahty of

romt e va ue an rocessor 1Is

encqgi@‘#a thg siFiags ing Uélﬁtsﬁ’alﬁ seribinerbamstarighen offthe suptidle track.
SPaCk{sidin | BRGHAARS T4 BRMItiN&IA 3N liﬁ%corliﬁho%nﬁitﬁ ethe present invention

| ment agai e authority is a.chun
mclﬂ% Y BOCES§OF 8@%@1 o e&l&?ffr-‘eaf legst RS EIRR He{ls §8?°qesat least one audio
track; dﬁﬁeﬂWe&i least iode ff ithey efdoded bindio aluchk withnd &ides track and insert text

stringy KBk call] S ARLRAT PehaBSiehNRREE M 1alf ol Bie@REck and tho at

: leastfqn@mudﬂoetrawhlnmeplurnhia of larighagear t her errbodl ment, the

p r %C 615di§§lﬁgingl'g ﬁﬂll ediX tfﬂ@?ﬂclﬁd?ﬁé’ %H@Jde@ rhufifoo Iﬁde:o and text

ata dIS
stnng$ m ar@orcwn@? wikhi 15 pr¢8ﬁntsmw¢nuoaﬂaﬁlﬁémgemf@e¢aseh@0nﬁwd to extract
the QICOGRISERRA sthﬁ%éi 26f] BerRE ah@ gERRsE AUl SR ninb WRipHPe Ssing the text
,|nd|cat|ve of a directed-|abel ed graph in nmenory using
stinghe neta data. 25 In a yet further enbodinent, the
processor is configured to search through the neta

e e

pl BEGI 1.tly aodiagiaet efresystem| in qpewrdam With asndschtidimeent, of the present
mve{l ﬁf fréod disﬁ'ﬂﬁﬂﬁ%faﬂﬁﬁg Fm ay the results of

searc pa user interface.
adEIQn A, ist h@%ﬁrmeﬁs@ﬁ ssaﬁuﬁe%@ﬁwlgmeé@ fils ms@cordance with an

emb&ﬁ{rfeﬁfdﬁtﬁ%ﬁl%@éﬂthnﬂ{éﬁhbﬁwggsf to Ia ;quﬁSt from an
evi c n ap addj tional, further e
o o215 T 3 ot T (o SRS o & TRUHBIoAGR Bl Becoidance with
anotmmﬁabﬂinﬁtgltbﬁﬂlemtbiehﬂﬁder&ldml e is represented as
ata nother additi o ) adi , .
g]?f: nE cgﬁce atl t@a%%{n %gt gﬁk} qg? ﬁ;gh'ﬁgﬁﬁ acBrdance with one
emb@hm@eircrft fglIchetlwml tinedia file is represented as
64 t ’ ) b
Iegg% 2 ?g:hst p ﬁa?ginwaﬁé%téﬁ%k?g%?n or mal?alilt'(;ﬂnaﬂéHl odiment
of th §6%Y@E‘?ﬁngthe multinedia file i's represented as :
bi nary data and at | east a second portion of
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the nmeta data information concerning the nmultinedia

file is represented as additional chunks -11 WO
WARET$39906 PCT/ US2004/ 041667 | that contain dITAUS2004/041667

represented in a second format. In addition, the

addi ti onal chunks can contain a single piece

of Ifmet 2daison ccﬁlcéf{tﬁhpd(}h &Ptﬁﬁh&tﬁlérr]ﬁ&&'aﬂlgcd’ﬂteﬁ td SBeY a?‘DXDT’ chunk
in Qr n.1n accor C e sen i nventi on
of 2 TR i AR A o P ritHbgt GIBE SHERione o
muRIGNeg3ila if blceneepeiial ld&tgrarﬁ of Smendwe’t dminko tHahean be included in a
¢ 3 156
DX Wi 8t P hRLE 1A ool WipC DR Ao e i ipvention.
mulAGn2dl. ds fa cenceploal ﬁmeragre of dhe aRMVINBE ouhk iineaticerdance with an

embgﬂﬂl@enltgp{hgmnu&eta data concerning the nultinedia
nd the neta data |ncI udes at | east one st at enent

coﬁﬁ@ s?r?g a8 s@bj wreeptualyr diagam oof aMeal| sk g capfained in a
‘WoWM&ﬁMénagelAcmﬂH mmedoraalfdehﬁth éh SABETiRRRCET i Id%reﬁtgtﬁld
nt,Lnvention 1 n ast one encode oy s
0 FEG" 2 ks g “Poadindn ikt o8 Mo conds Gpaed within 2
‘WodeemJll\lIatilpgexf cmlrﬂnneldcd:réa«tcesﬂlth a:rgp@ner efﬂbedmmxb déthetimvention.

\S;It gg(gg??gg Escsg lr:] g?&?fe &’iﬁgﬁﬁ{ ﬁfu's& %Lth%: qglaﬁ&n%hﬁ%%etv?@e% the various

one au

churfg cortained mibé PN Cﬂ‘luukal ity of the text strings

SeBi 9. 16 MBI AR cosff e hSOo) ot e
accoé‘ﬁﬁ‘ﬁ?ﬁ"ﬁ@ﬁp egpbodmigt of thednvgntipBast one encoded subt itle

trank. 2. E?gﬁs szUl!i(ﬁ:lptdaY dﬁ’fgrar{ﬁ mﬁ‘&ﬁ@dmbwthsﬁtchmﬂggf la?lﬁhlﬁﬁﬁ-dla file n
s eScCl,i acter.i s ubtitle
acoofdaed Hiin 95 st SE R o8 el Pnchieh R e |
acEHE.dasc 65 wi bdmctepmabrdmmn ofnthentDRM’ tinmdkuih accardance with an
embﬁiﬂl‘éﬁ? ﬁ,&g (?}Jred to encode at | east one video
encode

| east one audio track, interl eave at
| eBEF. 3k infa tincke Aiegtaan) ofudli stern & ganarpting @i gwltimedia file in

accofcfaﬁ&kwﬁﬂﬁn'eﬂﬁ%ﬂﬁnér@éfﬂ%%v%lﬁbﬂ93 describing each Of a
rlstl s of the at |eas ne,vid

£ BRE 3. Pis Brilods GBainof & sitem s sorersieie INORT Tl ingapoordance

'witheﬁ ehib0oghiege 51 the isweaitionn f or di spl ayi ng a nultinedia

| o oo R RERRO O el 1 S08ET S DAY, By secondance

with pn embsdiment ofithe guveation.o extract the encoded t ext

st gg 5f r;gm t t . pul.| .
| oytse L SRsSg, SR 8 g B .
fEOTFI G 1. is a diagramof a systemin
acm} @am eis‘ﬁ"cbﬂce%ﬂla? Hﬁ%eﬂnqrs%b Béts e theﬁfar}hodel that can be used to

i nyention for engodi ng |str|but|n and
automﬂtégy E8EPTREIP@ S ldmmglnaﬁca?réatw&mfl&h 2 gy tefrtge grvegtion.
MUFIG. l‘!Bﬁ liga flowehir ofig pRicEaNhet danttR wwed t@@é}ﬁmﬁ&ﬂﬂm@ﬁ accordance
the sent ftglventl n. FIG 2.0.1. is a diagramof the
1he H&W‘?}éd. a file in accordance with
andih érS egri bibckreligrah of henq:aomemder it weotdamee withGr2erbodiment of
thepfe%elﬂ conceptual diagramof a "hdrl' list chunk in

accordance with one
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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35 enbodi ment of the invention. FIG 2.2. is a
conceptual diagramof a “strl' chunk in accordance
WA 2005/6i19nbodi nent  of the invention. -12 WO PCT/US2004/041667

2005/ 057906 PCT/ US2004/041667 | FIG 2.3. is a
conceptual diagramof the nenory allocated to store a
D | . QOGN i :
a3 Ay ﬂ&?ﬁm 4 pREEDI Tl ig8 Nl FAYTBYIalk contol in

accq;@wgp‘{l@laqnedpbo@a% W@lﬂm’ﬂta chunks that can be

| NEIG020. isr ﬂ%\nﬁcﬂaﬁ@& a 95&:@!{5 fof Io%at{iﬁt]é the l?&ﬁhl{%dfmlhlﬁm«aﬂm énforrnanon
accor gance odi e.invention
fron S, His. e Cisp g e fiondts ihNF o B icspitatos with an

embadnmndaﬁﬂmmwdnhoan enbodl msnt of the i nvention. FIG
2 [ i aqr : . t al
716! 8424 PBRER Akl Ol AAL TSRO i nent of the
lnveéﬁb@)dl ment of the invention. FIG 2.6. is a conceptual

di 2g6;241p O aRAMMBIRWIHSSnGRIiIARE bt dir@uRe wilh an embodiment of the

“\WwhenuManager' " chunk I n accordance w th anot her
inveglidihdi mrent of the invention. FIG 2.6.1. is a

COFIE [ 3 ad 2 dbmgptal dﬂagltaﬁi mm@tﬁehﬁufcek af iﬂﬂd&l‘h{ﬂtﬂ@ﬁ used to generate

o BRI LR Wi

| i st chunk of a rrultlmedlaflle in accordance with an

DETAP2H ﬁE@f:Rglf'del@d BRNGENTON G 2.8. is a

conceptua the novi- |list chunk of a
muRefonties 40 fthe éira\ﬁmgacemb@rhmetswﬁ theapreaenioiivension afe capable of
encoﬁ.ﬁ% atd a&cddﬂ@ h‘ﬂﬁﬁn%\/ﬁléz | $1ulémBdial Mlefin accordance with

nce ram o DRM chunk, i n accordance

g0 &%B@g%rﬁp‘f@% tlopeny FAPLHE RILDI des fBackss myltiple audio

trackisl lmﬂmplda agptale t@efck@, @y@ﬂ@mﬁmbe gﬁﬂelrozgdneﬂztaa Ifil.iwén?]ﬂ ifR@hde to access
Qrdan odi nent s .

the ot ghe Mt B0 Yohl e T BT b B g Smegia s

accoyanes utith wvefai(l:eﬁbcxdhumts ioff the q::m‘sdﬂnmenﬁmt hlsarinclude references to

vide§ Ha0Eh AR ! AbINGRE 808 nfchihord, G B bl K

diagram o ystemto gener
accordance vvlth an enbodi nent of the invention. 25

FI ﬁDﬁS@RIPﬁONQ@WI‘EM di agram of a nedi a nodel in

3. g GO te 51Ge . el AG RIS G 8 FRUSARESHeR] e prosent
invertivgefor teheddmgrmﬂﬁbulﬁ@aﬁcbded@dhgm @ﬁéﬂo)ﬁvrg ahersstemal0 includes a
comiE2, Tt W B5RL40FSl  ORGHI i U, v 14,
Devic@'thuecauémobonneqt@l tortha etveodk mdlwieacsovatdite e laB®pwiontputer 18 and
a perg&%l o g ?Fsa VI zncogg%tlh(ﬂﬂaegcﬂor dmghté thb %Rﬁle%lng&!(between the
dewc@mgﬁh@ metweak can be either wired or wireless and mlplemented 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 varietjr 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 illusirated embodiment, a lap-top computer and a PDA are shown. In

-14-



10

15

20

25

30

35

the present. FIG 3.6. is a flowhart of a nethod of
perform ng snoot hness psychovi sual enhancenent on an

WP 2004589G6n accor dance with enbodi nents of the PCT/US2004/041667
invention. 35 FIG 3.7. is a flowhart of a process
for performng a nacrobl ock SAD psychovi sual

 otheP RAARAGABNRE, & tﬁc&%ﬁaﬂ&%swﬁ&ﬁ @B SITRRALEE Q&m@fmécﬂﬁles consumer

I nvent] on. a flowhart of a process fo

el ec@?@%é’s?glc?%ta@dc@ﬁ?rr 'QF‘I’IS% SRt SP geprmectad (iR network, dOWnload the
mulﬁﬁ’@&dlfﬂwﬁnd@ec&dbetherﬁVentl on. -13 WD 2005/ 057906

/USZOO 41667,1 FI.G 3. fl hart of .
& o ash ok dRyiSha fochins e Ryt Rish R B sorver via the
netwmbohjdetheleembbdnmntseﬂbathvmmacmﬁss tthxe nivitireedia diles £01@ 2 number of
comn utgrs ’vﬁ ] ré?eltoi’éfné%f kahPrSQ\‘?éﬁ'ﬁls Fﬁl%dl}d%ﬁ&t Ifﬁ‘lﬂh%ll%&la files can be

ormat i1 on roma

anﬁem f@ emﬂ@bbpﬂwgﬁ gieme stgh 3 e dik frver@RtREGM jop DVD. In many

emb@&iﬁﬁhf&ar&&tﬂé’nichdéﬂces%aﬁm@és‘fﬁiﬁ‘ltﬁédﬁﬁﬁeé RM&fdn R portable storage
4.1. is a block diagramof a decoder in

de"‘%\e@cordance with an enmbodi ment of the invention. FIG
is an exanple of a menu displayed in accordance

con?%gsgwmg@%m f)lu?::]eslco)f Fil ngrf,rat : zna

usbiitimedientlentie acecdande spittapmbhdimenta of 1@ preseitiinvention can be

S“%E%%Ff%%%&@é%%p‘?wo@%ﬁ@% PR B TR R CRIEE e formar,

firgel h@eroseﬁ&mwﬁ% o Redmengd, #&4 rand; Iataamation, Bﬂeness “Machines
PR oF AnonkSNEN RIBE R file fBARAY fb étBﬂnQﬁﬂﬂtﬂﬁ@cﬁ@' A and associated

o TR B el LR e b LR ot e e e

provides tthe residhial Glength af kthe fitelaftepltiee hostlep (i.6r AlKkength - 8). The entire

remalrﬁae} o?%l% ﬁﬂﬁ; ﬁfe c% J“SG uﬁest"aantdhéhtstsq acl%e gﬂlﬁg %taég% fS-byte chunk

enera a nenu |n ace access
headcmenﬁlﬁymgﬂna tYpﬁleachdak aind @ivivg the lepgthlin bwtmtoé thesdagd following the

chunk a&érl %acm s?'hﬂﬁgﬁ @-bfg{é st HeBder3AGRL Iﬂﬁ}g fgf‘sY 8h&loiving the

odi ment e_pr.eésent 1 nvention

Iengthe!flebsé%e% theodataz@o lipveng the Hetidead arudifbe @ﬂ‘@cwsa ligh gpmprises chunks
and/dr ¥4 Sistd hléfﬁhﬁmﬂﬂj;@ oBdbAsNSunks abder bihkelistd). RIFF lists are also

somqa%%'egrra RN V&}Sg%(ﬁtl Jurning nowto FIG 1, a system

Senbodi ment of the present
i NkaMAVDAild i3ra spreciabl forg, oftREH ﬁlaLﬂlatr@llawdthd dormgtit og a RIFF file, but

i G52 G e ) 80500, ABHOR, R o
partltdﬁan foawatsi alke AYH fomiat mias doweloped ancﬂ] aheﬁnqhbjo Microsoft Corporation.
AVI ?ﬁébﬂﬁe cénlrg Eﬁ%&m? %tsiﬁ% feﬂﬁaé%%t ﬁlm@dla data in the AVI

-t op person ass] st
fomletpg)\YI filps are typigally decaded bu avyinie, grpm mfw&ep |G@H@ctwely known as
AV Bedogesn the devices and the netvvork can be either

va’f}i‘engg E pnci] &k@gﬁw ga{?r%xg@g at %ﬁelyngnl I&%ﬁgg cliunks and lists that

are part of the defined file format, but allow files to also include lists and/or chunks that are

- outside the RIFF and/or AVI file format definitions without rendering the file unreadable by a

RIFF and/or AVI decoder. In practice, AVI (and similarly RIFF) decoders are implemented
so that they simply ignore lists and chunks that confain 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 otherwise, they

generally have no effect on and are ignored by an AVI decoder,
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Cioth HlghibCaPoRRLLaRhRBGENANAE 51 s

30 In operation, the conputer 12 can be used to encode

multinmedia files in accordance wth an enbodi nent of
WOR0PeEe®Nt i nventi on. The conputer 12 can al RCTHES2004/041667

used to decode nultinedia files in accordance with

enbodi nents of the present invention and distribute

mul 4 1R dhRdf fifSid &Fﬁﬁﬁﬂw%ﬁﬁaﬂ"e‘lﬁboﬁﬂﬁ&ﬂ' EZpr?&a[ni Rvention is

present 1 nventi on. he conputer can distribu

llluaa*gtngmaﬁgG 0%-0a T riflugtiatesk nmlﬂuéedla drls ¥ inslusies @oplsﬂracter set chunk
ccsmpl SHHInRY 37 4 mtmhqxg@%ﬁmﬂ@?mpowskchm) additfileheader chunk

t f d )

Chagedist &Eﬁrﬂe%@,t%m B ERE TR TR, ! SSnbl sk (DMNL

chmug 40, &qgme chik, ( Mﬁkr ehutrk 4] thesmovie lise clnkeSmedi’ dist chunk) 42, an
ey e iC n.inc )

optiithdof Sibicianl T Suoe 85 2 ERafe heplopllif PNNU” chunig 46

Songerfatiese dwuksand partionseof dthers taradefthedrh dlok AdHtfile format while others

are é@p"f%‘g'g‘}%p%%% usig%oig’#ameer?ﬁ?ﬁyt ernde oola;éJS WQ discussion below
idengifigs chpnks et perdignpehcdunks bakare dsfipehinn @M ‘e format,

maHofas mﬂﬁﬁx‘é&ﬁﬁ&ﬂe iredce6ilda e With dﬁ\émemn«md oPftle q:&esent invention is

shorf i PR 8T e SRR o Sy Rt g 2. oxcopt ha

the fikeimdides esuldpikesmcateatad ['RIFR ditanks. | Hee fRIGH tchenks can contain a

“RIFEE Kl Vel R e st G, 2. P4t S BRIOA R MeSond! BN ot
46 og gamomnéaia myany infopaation in tb@&nnrﬁeﬁa/\@ﬂmu ghey49’al
é@lﬂ%ﬁate&%%b&ﬁﬁhﬁ thd hﬁlﬂuﬁé’cﬂa ’td% inhli8Plel@®ndatenated “RIFF’

port a st ora devi cé such da rrve,

chutlg, e the, s SRR il B HHCudes oSt sl SCUR, chunk) 327,
an EGALSTon Tt Ch mﬂd.f?%ﬂfﬂﬁ BS Wbl 2R, 4 Alaienietihens (Paag dst chunk) 367,

et ol PRSI ) gy

( Juqm’ eheit) 41\\vtha hiovie etnhtmk (‘atovitdistchank) @2bend emppiiamd index chunk
ol E@émﬁd@b&ﬁ ok (DMNU?

chuniy dfb detiditionah FRIFFA clgnﬂiatﬁﬂ GARIAITBILE addé%@al/ﬁtibﬁ gradetigeluded after the
‘RIFFPRGRAERRIR 95, ’fﬁé@&ﬁiﬂow R'ﬂ?‘f':":clhlﬁik@ cfahlc%nfaﬁi ‘fiﬁiepgﬁtfent media in

storln tlmi‘dla dat a and assomate informatio p
complignt A%ﬂeﬁkey&r@at | In e empogdimente the secandamsnu %‘Ppgh% and the
addm&mt‘RtFIesChhmes Iﬁdvlefs @diﬂlzeﬂrmeyha@afeertd@ﬁes @ﬁﬁﬂetam the gV hformat and

dlscuﬁﬁg{ E ];vlr) lé%c thta t adﬁg:égltqg% offt#weﬁ %ﬁ%% L é:gdeg appear as the

secohid i lckiraetert drd the seéonEatwkn chiarakers af therd Shdrgdter odusslappear as the
ntifying the type of chunk, and giving the
ﬁrStPg(%gﬁ%aaf%r%byt es of the data follow ng the 20 chunk
header. Each Iist has an 8-byte |ist header

I dent irfy Fdeetheuhiype of list and giving the length in
byt es of the data follow.n The data

I head
VRS ST Gk T & RO ottt b o AaR. Vidsodhieaentg file format

—O-'

_ _(AVI ﬂletﬂdfrnaweaﬁéumy Mi€ro§dRI Qs EpodatthO Tho t OSET diiak HefifftsHthe character

g, i BT L BUBLSH Sy B GPT” e i

| accotdant:e tithlembotiheerftoofitht prkest ilRrdiboh id epticnet 25 i ncl ude

Atlgl?:i%m‘féw Kk %nﬂc!ajd?ﬁc% With Bnd 8hduB88ndnd Bl | prebet tfdhtion doss
not use the ‘CSET” chunk and uses UTF-S which is defined by the Unicode Consortium, for
the character set by default combined with RFC 3066 Language Specification, which is

defined by Internet Engineering Task Force for the language information.
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particular formats. The AVI format was devel oped and
defined by Mcrosoft Corporation. AVl files are
WORPTERIP06 creat ed using a encoder that can outB§UYUS2004/041667
mul timedia data in the AVI format. AVl files are

typi cally decoded by any of a group of software
colzlzeqqlbvm’kﬁ},@muﬁ(s AVl decoders. 30 The RI FF and

AVI_ far s exible in that .th n
o e I it chunk fkean sits iptatiatien HLAGBY igBtiRy thecontents of the
mulfieedat fileThe ammr hsﬂ i%deﬂiledhﬁCthe VLU forsias aaddisOiclusion in a

hunks..t hat ar n AVl
ol R & PP Vi Bt REPeRine elioh s optional. Many
embodiimmatandydaa IRKBFL" zhutiodo mtlincladoate INFIO list clutnikce,
AVI (and simlarly R FF) decoders are inplenented so

that they sinply ignore lists and chunks that contain
heéeeeﬂ‘hpnlﬁcbldﬁfd@w%not found in the 35 AVI file format

?ﬁﬁ'h@' ‘hﬁﬂﬂ%&s\i};@hﬁnﬂ% i6l a@ﬁﬁ@ef ui“iihétAVI fild fdt&%aﬂ atd pRHAdEs information
ese StS..a (0] € opera
condsping BTl A RS SemB| NS Dist PSSt O & e} ik chunk or a

churgesataihing shaite &wcquﬁoathmaaml isogemetafigaequirddy Tha ‘WIA’ List chunk

inet B899 or 142, 0540051952906, BCT 11520041 QUARRT b

PR accordance w )
t hé\ pmespnal dmgrsntqf erhild’ listichurkt 3?amea§;com1aﬁ¢mxﬂz ooe emhednnent of

the in'véﬁ’(ﬁ)h% ﬁ&@ﬂl [Hg%%hr&g%@ v%eb%a%g 62”% q%oau.g&gr@c taﬁrextemal audio

anln ormatiagn 11§

traclg ﬁ@ﬁWO(subWaQIquﬁS E@ﬁm@aﬁ sibiilq adkotibisn Hesiiased in FIG 2.1, The
‘hd:l'112€6H mdlﬂld?eb a8Tavik) cB@ik. @h@ehﬂhda’i@k@w&%tﬁnﬁéﬁﬁal information for

chun nu chu chunk un
the G kiey <t (B RUARPE S5 eE gy 459 eyt vt g gt of the
videb icehtanied nk)heéhﬂultmmdla)ﬁia dhal‘avihtehunklvan be(inplsshénted in accordance
%Qt a second nenu chunk (" DVWNU chunk) 46.

Wlﬂéﬁgﬂﬁfﬁ? ﬁoese chunks and port ions of others are
defi adstitiomtotthe “aaih’ dhuhk, the fidal’ lishincldes & efream dﬁ@nptw list for each
audJG Oﬁﬁé’d Bﬁﬂsﬂbﬁtl& B%c]f‘\ﬂl ohk lefiabb Qﬁﬁ%& thé BrdBD Yeschip for 'H§¥ is i Iplemented

cases, di'scussi on, bel ow i denti {1 es@&; unks o

using, o‘-ihtl PhgkpA @ﬁrérﬂbémkhlaeccgr@ﬂe%mthé& ognent of thejaesepf invention
is 111‘.1*5&'2@6& & FH}‘ 2.1 OFA¥hOtshE T chitik tskivesl kd dédetiBe | leﬁclﬁﬁrﬁ@f daneamultimedia

t dlrret of..t he .present, i sho
file. fplorts GRGRS WP Sidic ViaSh B¢ Prondg s Rtk 18 Rifhmedia file
inchideat ‘st colmnk ma%lrﬁere&céh a eotmémhumlhaz a totd” élmink 94 al wotdschunk 96
c ; F : E
o P4 SR T A L 208 LT e v
file for@at. @Kpartmmr meséis:ﬂmj@trhh ehurdc®h gvhichvispeci@esuthie typs of media

trackO" ﬂaiﬂe O‘Ql?&’abﬁ{nﬂfe IH{ ﬁréﬁt bOddifi d“?o flﬁﬁﬁté’{\ﬂﬂs‘cﬁm video is

&hun 15 Tn ustrat ed enbodi nent

protapigd '?Jhétﬁl al rightp %@@gm}mﬁ disquspienof vaTiews iplpqrentations of digitel

right§ hbHeSembReinCadcbRiahéd Shith Bhﬁd:dun@ﬁturﬂf e préseht/d8fenflon is provided
character set chunk (" CSET" chunk) 32 an

beloWnf or mation 1ist chunk (' INFO Iist chunk) 34", a file
hekbbdtimedia nfles 'thdadcordansd withuskibodiients af nae aprdﬁn.a invention can

contaiﬁ li'@%%rénc@(%T eﬁféﬁtﬁ'ﬂ 51353 ﬁo]lgmagcﬁﬁﬂ%l&ﬁﬁ %ofrg%usuc%h #&1 5% additional

audie eaok o(r maddmbndts hﬂn Kyacko Tha réfesenceptto dhese trsckexcan either be
contéiﬂé@ﬁl @8 i’ deﬂunk%lfliﬂlfﬁe ﬁﬂnk -ﬁkt]ﬁk 4% Cﬂﬁatheﬁlc%% idfchl‘é@?ence can be

contains. a, secon

contsiac o1 e sk Aol 98 o A et e amoan e local S o a

file droredl Qém@t%g/d IReirefkeided fé bm bé bastandRIEE VI THE Wr Ghmititimedia file in

mhg@i]ng eni ﬂﬁlhle: presen uur{\l;g’nti%% %oﬁt%ﬂltiﬁig Ele additional track.

acco;?dzﬁacéep\gﬁ]a
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conpliant AVI file format. In one enbodi nent, the

second nmenu chunk 46' and the additional "RIFF
WEnWpKeSMigeve specialized 4 character codes (defRGTEES2094/041667
the AVI format and 25 di scussed bel ow) such that the

first two characters of the 4 character codes appear

| 2?} aﬁrl Eg(tiitléﬁﬁ%ﬁ)toﬁigﬁerﬁ% ﬁg@fég?gﬁceﬁ'ﬂe g&gc&gﬁﬁrﬁytdmhe chunks that can
be Rresegt i ciebtEs 1S Mo ley VR Lo eS8, Phwiks and chunks
assoclafidT withh uﬁlﬂio32'1de‘é sn/buBKbIRS tmdd for &heuRinkda \ﬁreh%ﬁtatlon For
exarkpn]tg lﬁat;/mé;l L& f ﬁoulc].ﬁfgé\ﬁq;%%.rﬁl\@ﬁg ﬁ%\gﬁ{ fcﬁgcglts?% i3more detail
belosh) ah:aa'bferencssa ﬁaﬂtdmtl’amgduagmeaenﬂabommcatad woithin Itlee ‘movi’ list chunk of
the ﬂé{ bRt Eﬂé %ld d n%%éﬁ’rﬂnﬁﬂnﬂéd#@?% ckeHttion K thd'* movi’ list chunk of

accordance e present 1 nven

a sepepdgpultisredia ﬁlq rilternativglya beth ‘eaviy list cbynksres bwmqlu@ﬁﬁlem the same
mulBHead i HIBkhieh nbbE ndf RS BRsaind B lak e HRES wikch HYS “INU’ chunk is
GH CSET' chunk and uses UTF-8, which is defined by
locafede Uni code Consortium for the character set by
default conbined with RFC 3066 Language Specification,
C : y Internet Engineering Task Force
?dgﬁé‘%l%%ﬁ?a formation. -16 WD 2005/ 057906
PCT/IJBJSDWF 0@11116538 chnirigs soTepdled | ‘M@ ddti’s fMetadata Tise term used to
descngé"aa%a thhtﬁ% rof1idy ‘ﬁ;fééne&&p ol fhe! J&B&h{éﬁ&f it 'ae&urasﬁtrz& broadcast.

e content tinmedia fil

The “mfacsiath} SPrdsWikm #béd‘DXPIh ehlmh of m@mﬁlﬁaﬁl%ﬁa agqogdance with
embbdiederfsl Fhé ﬁre%entﬂﬁbéﬂtiﬁﬁ%ﬁ bb k&l i0st@eGREK! a@z&@nt\/ﬂpte&ﬁc information

as n(érrbo | ne(ﬂ:{]g?{pgﬁtt Wﬂ& pqqgsqggkehjéng(%{i%q C@I}'?fﬁfhgg ?%gltout% Yodec used

to ericodé thdﬂnmlnmekldeﬁ]e chn b pedwvuddd. suﬁ]_:l 3s th'Eif_Q;l‘ dpdrohs usddsdnd the quantizer
di %h ﬁ gé | ist chunk 38 is defined in the AVl
stftigH plicaclfhcs.

rovides informati on concerning the
fohnamc ghbadimentathe mefadata ipmdpresented avithin &e ‘DD Ts¢lomk as a series

of stie n@d%r erel bsth SRERKENOindudedOa GOLRK:, GP I'é&&'t@ Jan object and an

S|m escription information_ i s _ gener Iyreqwred
anthanily. ThelsHbiogtis @ TefRRmge 19 MERLISAFINE AHEHRCG diesHblect sacsteronce a

file, GfoRC lﬁers@ﬁllQ)P oageﬁzmubﬁ arle ﬁfb‘j’eo@ @Qﬁ" rﬁbﬂéﬁbé bﬁytﬁlﬁ.lg G:iﬁvm@ characteristics
n ua r am
capaB (B AR (ihedTEDEHE ddetioe acttaacialiont oa bt Sybiegighat is being

describal. Thesobjectiingl ckssm;dm dfrthe id@iifiet whamoigiistic phthessubikct and the
; wo subtitle tracks 68
auth%qééﬁﬁeﬁé j(tahreﬁsgﬂ} E rg% 70 is illustrated in
FI The followihg i1 6 tabiq |Sh0WiﬂEs£t11 seniphe plitiew wniougpigees of ‘meta data’,

can MBI%S%HYQF&S ﬁlvéﬂ}?ct qwglggt% iﬁ[b?ﬁ:‘é Bﬁ%% %ﬁbl? fynf or mation

e entire nber o streams
within the file and the width and hmnht of .the video

Subjeft ai ngpreRidali® NMulltowed a file. The T avi h' cmm@rﬁ?n

I npl ent ed r nc.e WTh tThe AVl T1TI1jl
ﬁl‘??gll QSEJZ@EMS?@‘% #iXayvih' chunk, the .h%‘}tb“z

[ist i ncld¢¢i@@n@m§furé=am descriptor Iist for egch 20

audi o, i and subtitle track I n one enbodi nent,
tho ot r Ly or |l 1 ot e aV =t Aoy~ I ETo [ AY
CITC L & T T 1 \JI. ﬁ I_I_I’JI DIIL,IIL \ow | u llly

I‘_I_r\
\J\JI Ll PI.L

_file28tr | duipk'demlAs.dis g r bdasiBALNK i n accor dance i t:amthdR

enbodi nfq&ngtfw&fgse.coor esent invention
m/2004/ 11/cas
1#Person

:file281 http://xmins.di | :cast872 :auih42
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isillustrated in FIG 2.2. Bach

to describe each track in the nmultinedi a
WwWOs20p3/057806unks f or t he audi o,

wthin the nultinmedia file

that ref

erences a s

chunk
fil
vi deo and subtit
include a “strl
chunk 92, a “strf ch

“strl

trh'

serves

e. The

| RC TV ROMKE041667
chunk

unk 94, a

“strd' ¢
chunks ¢
file for
chunk 92

hm%tv%srkg 0

and a
mented in accordance with

“strn' chunk 98. Al

icular interest is the s
ifies the type of nedia

of these
t he AVI
trh'
track,

_:filp2f
rights ni

amd—the
i cat e

I mpl emen
accor dan
IS provi

c
HigiPersdfl bel d

g6, _wiich can be nodifie
VFERY3i s protected by d
di scussi on of various
igital rights managenent
di ments of the present in
w. Miultinedia files in ac

S
-g?@gﬁz

in
venti on
cor dance

cav%?gr enc

i nf or mat
addi ti on
tracks c
din.the ~

aﬁ/ﬁ@)@h‘l%a@

AN el
e

caﬁﬁmlbe 3
chunk 90;

file sto
st andard

with an
+ haoaddl

Eﬁ@ggchunk_
bhi€9 ainRes
D o
Moomlllazaer
E@Qﬂglnent a

Wy.

an addi ti onal audi o trac
track: The references to
contained in the " hdrl

i Aetbhe “strh' chunk 92 of
rences either a |ocal fil
The referenced file can
amltinedia file in ac
f the present i nvention c

t I; i nventi on can
$§¥@ﬂ§%§%%lding mul ti medja

GRMAkAI N

k or an
t hese
chunk or

41 _1n either case—thereference ———

aautht2 |
e or a
be a
cor dance
ont ai ni ng

LI B AYS Ul

_:ca®&TI US20

referenc
be prese
chunks,

audi o, v

+ nt\J
T Ullou T

Qmmnémmﬁg_l
- mia904/1d Fgas i
GeRara&eY or

= 1:l \VAB LUUJI UJIUUU
IMeaaddi ti onal
contain any of the chunks
ferencing file including
s and chunks associ ated

subtitle tracks for a nul

enbodi nent s}

_'Apd42
that can
" DMNU

Wt h

Li nmedi a

presenta

din
5 bel ow)
present a
the firs
present a

trzh&tvlvmkﬁ £ S
ki te
o s

[ #oamei t hin

Gl A RSB HR cussed | 1 mo

nces a first nultinedi a
wthin the "novi' list c
file and a second rmul tin

the " nmovi' |ist chunk of

P %@%H

e

hunk of
edi a
a_second

. i med
—-°a§:EE%% ks ¢

whi ch ne
t he ~ DIWN
The " DXD
"Meta d

gﬁéJ&ﬁﬁmﬁﬁt
cYinetvorkace h
U/ 004N /dag
T~ chunk 38

chun
0l

Cagggyldes
docunent

t he ~DXD
with 15
used to

ti+ 1l a

hitf: Ok iBisid@n
or oadcas
& S.

ey 0Dd e idas
S such C

A Al

dﬁé& yvely, both “novi' |

In the same nul ti nedi

e sane file as the file i

| ocated. 10 2.4. The DX
contains so called neta

m used -t o describe-dat-a—
athewvdkdnt ents of a

t. The "neta data' store
multinedia files in accor
of the present invention
ontent speC|f|c i nformat i

S; tauth42
a file

q mhlch
DT chunk
dat a' .

- hat
f i daathd2
0 within
dance
can be
On  as

L I T B I @ ¥

_:castd8hni ca

mul ti med
opti ons
each pas

¥ g tne

hitjmt/mnins.dshddireaidre codec used

IIUI UCI allu bdbt I 'l
to en
be provi ded such as the G

quanti zer distribution

rglr[

oot OIT,

Coasihdfe’
| |
af t er

_file281

Copyright 1998 Warner Brothers.

_:auth42

dc/elements/1.

All Rights Reserved.
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vxnetworks.co
m/2004/11/ira
cldfcodecSeti

50 -pq 5 -vbv
6951200,3145728,2359296 -
profile 3 -nf

nEs

In one enbodi nent, the nmeta data is represented within
the "DXDT' chunk as a series 20 of statenments, where
WORBSETW6enent i ncl udes a subj ect, a predi cat @CTAH2004/041667
object and an authority. The subject is a reference
to what is being described. The subject can reference
a fil e,l b,t.e@ persgn or organi zation. The subj ect can
dUI [S] UI
filek8dcri pt | $eriesThe pradi:feB2l i dentifies a chargct:e#thd?
5183’2 tljiisuggug&{ent hat |is bei ng described. The jobhagiy i s
a—dageserHptiror—of—theadenttfed—characteristijc of —the
_filgdMj ect |ntth:A/prrlorgd |KheddetrizyRelepsiedi f i es t he [soawtBd of
t he i nfof #E%lhﬁ@ntsﬂhe following is a table show ng an
exanpl e I'qus pieces of "neta data',i can be
-__LaD_LEﬁ_&DFiQﬂﬂﬁ an ohject a predicate—a-subjectand
filédp1aut hor gdies Subj edt fiegi cat e Cbj ect Aut hor|i t:yuth8D
1 1ez8Intrp, 7/ purlj.org/ The Matrix :auth42
ilg 2l orrehRBSe | [1i 1li - fil o281 httnllxminoL-dRihd2
-auth4gast 87/l covxnﬁ:hmr ks.co 35 nl/2004/ 1j1/:aeth42
" t#Person ‘;i %ﬁiﬁ Htta://xmins.di :cast872 :jauth42 18
WD 2005/ YS2004/ 041667 1 vxnetworKkis. co
m 2004/ 11gmzegiont #Perlson fil e281 http://xmins. di
rafol ast 87 | . co m 2004/ 11} casmhas
—'foﬂ%erson%ﬁﬂw%% %{}H&F?xm ns. di Keanu Reeves
_: aut h42| m{feaié®.Meaky. co 10 m 2004/ 11/ cas t #njane
ccast 871 http://xmns.di Actor :auth42 vxnetworKks. co
7 cas 15 tHrore ﬁastzjll NTTp:77Xm nS. di
_:file28]t ha2 | http:/xmilns.d | _tracks uth4
ivanetworks.c
om/2004/1 1/t
ack#track
_ctrack#dc00 | hitpi//xmlins.di | 1024x768 _:auth42
vxnetworks.co
m/2004/11/tra
cldffresolution
_:file281 hitp://xmins.di | HT _auth42
vxnetworks.co
m/2004/11/con
tent#certificati
onlevel
_track#dc00 | http://xmlns.di | 32,1,3,5 _:auth42
vxnetworks.co
m/2004/11/tra
ck#frameType
Dist
_track#dc00 | http://xmins.di | bvl 276 -psy 0 -key 300 -b 1 -sc | _:authd2
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vxnetworl cs.co m 2004/ 11/cas t#character 20 :cast282
http://xmns.di Andy Wachowski -:auth42 vxnetworks.co
WY 2008057906/ cas  t#nane :cast 282 http://xmn ns. RCT/US2004/041667

Director :auth42 25 vxnetworks.co nf2004/11/cas
t#role :cast283 http://xmns.di Larry Wachowski

Tablecla ¢‘2@%PW %ﬁ}e\é\@l{t}ét? o8k« %%te['%a%&m‘” 11/ cas t#nanme

Xm ns aut h42
vxnet wor ks. co n1 2004/ 11/ cas 35 t#role :file281

ht tlﬁ) oﬁé%ﬁ{dgg?ﬁ%nem s i@ﬁ&n 139% Mﬁ)ﬁé&‘r prBﬂl@hﬂéeb’ﬁ_]ect and authority is

d
imple0BBIe05 T b PGH'Y ST ee6F 14 e GHER <R e Spidred to form
Dxre'éfédl-]?a%e 1ddi G 4A DLG ted2ds ofirmdde tiat: aetdithdr resources or

1 1e321 htt (DBQH)‘ /. The
itergs B PRSI FEEPh O IS e SoRGrRRHF fh  jBYHE Convention
such a&lhhgﬁwersﬁl ReddZceEfplentifier GURIL) hel Aefined, ith RFC 2396 by the Internet

ht t ol /%ﬁ%ﬁrcec&ﬁf/m%eﬁb%&%%%f? &O?écfélotolﬁga%peciﬁc to the
system 1tself 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 2 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 Mafrix”). The predicate is
“Qeries,” indicating that the object will have information about another movie in the series {0
which “The Matrix” belongs. However, “ :file321” is not the title or any other specific
information 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
“http://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 *_:tracki#dc00.” The ‘meta data’ provides
information including the resotution of the video track, the certification level of the video
track and the codec settings. Although not shown in Tabje 1, the “meta dafa’ 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 cach

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 (see hitp://www.upnpforum.org).

 Another alternative would be the Digital Ttem Declaration Language (DIDL) or DIDL-Lite

vocabularies developed by the Imemational Standards Organization as part of work towards
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:foaf92 http://xmhns. co Warner Brothers :auth42
mfoaf/0.1/na nme 15 :file281 http://xmlIns.d

WO 2005679800 - : aut h42 i vxnetworks. c on 2004/ 1BGEUS2004/041667
ack#traclc 20 :track#dcQOO http://xmns.di 1024x768
»aut h42 vxnetvvor ks. co m 2004/ 11/ ha cl c#resol ution

o
e AABHEL b, (1 DEuted Tt MR 20 SROISRE Ky, e

vociiitﬂa:ryi/xrrhl s.di 32, 1, 3,5 :auth42 30 vxnetworks. co
m 2004/ 11/tra ck#frameTvpe Dist _:track#dc00

http//xmns di bvl 276 -p 0 ke 300 -b 1 -sc
. aumachenBE-UpRpretsiBFiadatad - @%PHE{&“@ -vbv

Blrg%lglgéﬂeg:]aé ? fAp-68bh2RQatd 140/0 %135/3%519296 / ck#codecSetti
ns - PCT. U82004/ 041667

| PEGF ePaS'“%gﬁ%Wﬁgﬁaéﬁﬁ |gron of ‘meta data'

| n wenecleredipngotg: mbtmdaiaadpﬁ/apnp/pmduﬁcrt he subj ect,

D" 83065 ABhRGL ARGy alrSrof TP oTEnt ed Ui ng

ata, which can be
congi: mwswnp@rmme@daiarleﬁ/m@ap@%él ed G aphs (DLGs).

" bt ahgpedam by e esou oo o
be %ﬁ@maﬁwpw-@rgamﬁ‘éégﬁ& ﬁpaﬁwfnfawﬁﬁ Such aea !

Hg Igfgg&@hl tﬁguoﬁgn%mbtidaﬁam-omnﬁ/oﬂgnaﬁrmmbmed in

O t%ss?l?%%/"\p?}?? s @g%ﬁ?&#@ Iﬁ%; g: C?o dat a
specific to the

The awthority for all of the ‘meta data’ is ¢_:auth42.” ‘Meta data’ statements show that
¢ :auth42’ is “Warner Brothers.” The authority enables the evaluation of both the quality of
the 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 connected 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 ANSIC

programming language:

/#* Invalid Type */
#define RDF_IDENTIFIER_TYPE_UNKNOWN 0x00

/%% Resource URI rdf:about */
#define RDF_IDENTIFIER _TYPE RESOURCE 0x01

f#* vdf:Nodeld, :file or generated N-Triples */
#define RDF_IDENTIFIER_TYPE_ANONYMOUS 0x02

/*¥* Predicate URI */
#define RDF_IDENTIFIER TYPE PREDICATE 0x03

/#% 1dfH, 1dfs_<n>*/
#define RDF_IDENTIFIER_TYPE_ORDINAL 0x04

/%% Authority URT */
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systemitself. Literals are representations of an

actual value, rather than a reference. 10 An advant age
WEX2008/035996s t hat they allow the inclusion of a RITEN$2904041667
nunber of itens of data that are of the sane type,

such as cast nenbers of a novie. In the exanpl e shown

i n #ideiine RDF_{DERTIEER e AGTHORITKC| uded. Hovk@ér
any nunber of cast nmenbers can be included. DLGs al so

al I'o/% R if&%kte&ﬂ&?ﬁc'lli ons to' other data types. In
sub) E IRBYTIRER R RITERACT, oo ang adn8

object 15 :file32l." The subject " _:fde281" indicates
t hat/+# Mgterabbitageddt ' refers to the content of the

fil eidesibe RO GOERTIHER MYA3RINT(i n this case, thax(7
nmovie "The Matrix"). The predicate is "Series,"

i ndi i, N t he object will have information about

anot/%’gi‘lﬁ?%&mm‘la%é series to which "The Matrix"

bel dilghine Roe JRENTIFIER T35 XNE HRERAE title ol0xQRy

ot her specific information about the series that

i ngl udes "Th rix," but rather.a.re eto .

anaehERRle gha e Hictus? GeplrStrii i e h B Ef PrgkPammyine language)
that feprdsehie 32d ‘metd Hata hehwinks coit@nethtvithinghe (DX chutlhis as follows:

subject " :file321", however, includes data about

_:file321," nanely that the Title as specified by

t heypedel stmectBPEDetsSHbe ary as i ndicated by

" ht{t p://purl.org/dc/elements/1.1/title" of this sequel

is "The Matrix Rel oaded," Additional "neta data'

st at eneMAHGdiGp) e 1 58455 y that Keanu Reeves was a

25 menbeint®3f tt he cast pladBatdnents;ol e of Neo and t hat

both La and Andy Wachowski i )

Techni cgﬁ?%@?ﬁ% i on F@geﬁ?g[@ﬁ%ﬁ%%ﬁ@}ima

dat RDFDD#e "neta data' statenents identify that

" :file281" includes track " :track#dc00." The "neta

data' provides information including the resolution
of Thﬁelgl?

‘nmﬁ(hﬂ?ﬁemteﬁt@’%ﬁd@lﬁ’st bherspsieental idhigies. Al t hough not
shown In_Ta e neta data' can al so include,_ 3

bl . th )
a Gh? &EQFH&@?R% %hl@% cpntains pdormplign b thg manper {1 jhick the ‘meta

data’eis Foghatg:d ik chimiko Beoncdanbodiments tier data iised, REFRHdag chunk can

the sa tent multiple,i W Il result in a
be rerqs?’éthﬁf %qqggﬁtrt{eﬁ’ﬁ??m?‘gpé@?ﬂeﬁencoded version of the
content. However, a copy of the encoded video track

WO ﬁ%ﬁ) 'gﬁpi'fier of the track from which
it g%éf?% e .?ﬁﬁ%deen rdltes shown in Table 1 can be

substituted with other vocabul aries such as the 35

UPnP voggty ary, whi chyigicdridited by the UPnP forum
. (see http: L upnpforum o 21 Anot her alternative

woul d bBIMetD gital | VeSO A¢ ati on Language (DI DL)

or D DLuipth@lt vocabul agéeentixyel oped by the

I nt er nat i St andar ds | zation as part of work

t owar dsm“?g’i*vm 2005/ O%%OQgg %1S2004/ 041667 | the

MPEG 21R®FSchienal. The fdieinasiRIY Avid e SARTHMASH

prﬁ [ ithin the UPnP vocabul ary:

urh:schemas- upnp-or g: net adat a- 1- 0/ upnp/artist 5

urn: schemas- upnp- or g: net adat a- 1- 0/ upnp/ act or

Ur 1hS SO ABSadeP bk thdiiled ddivdrter O/e#$18H7 bt iRdicates 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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urn: schemas- upnp- or g: net adat a- | - O/ upnp/ pr oducer
ur n: schemas- upnp- or g: net adat a- | - 0/ upnp/ di r ect or
Wi 008¢37806as - upnp- or g: met adat a- 1- 0/ upnp/ genr e IECT/US2004/041667
urn: schemas- upnp- or g: net adat a- | - 0/ upnp/ al bum
urn: schemas- upnp- or g: net adat a- 1- 0/ upnp/ pl ayl i st

M SChemms - - , at » :
schp@;tﬁpnpn&t aldf '%gxim?srr %%rgﬁﬁ %e rl@)ﬂ*‘Header chunk. In several embodiments, the

orir gl na
‘RDFSchedie plnka pang- usey: ietaaableacomplex piepouiadsr inrkst sepresented more

efﬁ&éntﬁﬂte[ﬁigﬁ$ %EI%\I/}Eo%ﬂgflg{ati dd @fa tHRanB®lia HRFSchema’ chunk can be

_ a &ﬁ\iﬁat ment s show t hat
repregeatadan foliaws (eprprentod s - The authority enabl es

t he eval uation of both the quality of the file and

the ° d ' at nts associated with the file.

mgwgﬁﬁ%cgﬁél:ﬁﬁaﬁ% nnected via named resource

nodes. A statenent of "neta data' consist of a

subj ect =a predicate node and an obj ect node.
Opt i onalvi%)%,qp-a’tm aut gﬂrblgty 20 node can be connected to
t he DLGvhapaft ofttbhe “neta data' statenent. For each
noderpiS@icmaal € certain characteristics that help
further explain the functionality of the node. The
possi bl e types can be represented as follows using the
ANSthe CROFSMERRTChENK arbidege: ARD sirivy ofvexk isdchNwpede’ identified as

. defi ne RDF I K TYRE U * * ree .
prefiy =i Spond S ol AU | DR ol lptemegBEE I ffntifed as
“uri D0 ‘prafix” defined bidetal that canfbe wsediin fenareta dataNolags afshe “uri’. The
. X i R : T * % .

e N
vocahulrgy oBbe # specifiy voaabulagyfto apeSiulRrSYHEMRDE | DENTI FI ER

Tg(‘%u%ggﬂg&h@ﬂ%@%ssg%lﬁf ﬁ%gg?anyi; ébﬂupk.ZﬁlR%Eiﬁon to a ‘RDFHeader’
chuspgher i ERaty PRI SR O3 Gup - AoEStgtemiohiss ppd g is ‘statement’
of ‘RﬂP@teﬂéméﬁtl’ #Herksn G‘hRBéElddDE?iﬁi(FﬂSEﬂaﬂéfRE IndidaRALthe x@ial Bumber of
] xx Liters nt eger. * i.ne; RDE T :

sigsemg. ple bRt sl Uy Soplag ibbentaton M Gnd Blbodiment,

the RDEcIrbiihEd il tER RVPEiatevhdnt Tebmnk caxb@represented as follows (represented in
ANSI C): ,

typedef struct RDFStatementStruct

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

Each ‘RDFStatement’ chunk contains a piece of ‘meta data’ conceming 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 a ‘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):
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10 An exanple of a data structure (represented in the
ANSI C programm ng | anguage) that represents the
WOr80H05d¢6a’ chunks contai ned within the = DXDT'PCININIR04/041667
is as follows: typedef struct RDFDataStruct 15 {
RDPHeader Header; uint32_t nunCf Statenents;
RDESt gt enent t.e s[.RDF MAX_STATEMENTS]; }
RDE@&? %Ctﬁéhgﬂﬁ%g{%& chunk includes a chunk
refferred to as an ~RDFHeader' chunk, a val ue
“nunmofF S i,le&%‘n%nts't d alist of "RDFStatenment' chunks.
The "R ader' chunk contains information about the
manner wehgit'ch t Nalt®heta data' is formatted in the
chunk. 1n one enbodi ment, the data in the " RDFHeader'
chunk can, 25 be represented as foll ows (represented
i n s ANFSEyject; ypedef struct RDFHeaderStruct { uintl6 t
versionMajor; 30 uintl6_t versionMnor; uintl6_t

versi QnEL X% . Wi, Nt | . . as
o ﬁ&%@ﬁ%&bjm C@H%E%H&W‘%% mﬁéea? &eﬁggﬁﬁh&t 1nd1cate:s that the
data iREFracResours o lan janohyrdews aods nfgerieca el ‘gelhdata)and a unicode text
strine" Va8l GohibN SoMGing | Bk RlprdsBRing #RbRE: SL8RS piBéd O ‘meta data’. In
R R el AL b o e
st -23 WD, ) . .
i i B0 A S SRR SR I, v
repréRURT the wediostc mtion of e piccRREStaralatat him ke @mbadiaent the data
to enaple - LS QU ¢ t . I
cony R ARENT p JROFREIcRES A G 1R rofi el BUERARNGHs (Ppfsentod in ANS

odi nment ata contained in
C). a "RDFSchema' chunk can be represented as follows
(represented in ANSI C): 5 typedef struct

RDFSchemaStruct  { .
typedef struct RDFPredicateStruct

{
uintl6 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 ‘RDESchema’ 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.” Tn one embodiment, the data contained in the
‘RDFObject’ chunk can be represented as follows (represented in ANSI C):

typedef struct RDFObjectStruct

{
uint16_t type;
wchar_t* language;
wchar,_t* dataTypeURI;

25
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vvchar _t* prefix; whar t* uri; 10 } RDFSchema; The

*RDFSchema' chunk includes a first string of text such
WE200497906dent i fi ed as " prefix' and a second RGTFRF0eH041667
text such as ' http: //purl . org/ de/ el ements/ 1. 1/"

identified as uri'. The “prefix’ definesatermthat
can be ,,nth ta data' in place of the “uri'
The 15 ld‘%rﬁlg';— is a r%llgsersal Resource ldentifier, which

can conformto a specified standardi zed vocabul ary or

%gﬂc vocabul ary to a parti cuI ar system ,
urn 3 to the di scussion of the ' RDFData' chunk. In

addltlon to a " RDFHeader' chunk, the 'RDFData' chunk
al q9ci‘ROPOIE t’achi@kmownww@éﬁrmﬂmimmt@luaftgpd thatsindicates that the

piece ﬂtaﬁa mgggﬂﬁm %5 ates E{ R %gfé&ﬁﬁer B%’E@atéfeofza ¢ iece of ‘meta

data? FIEhES_haﬂ_eam frichotes three valueshhe fisst valie slaageagesis uspdfo represent the
langﬁ%%&{ % vaﬁ nﬁ%&é’ %E':fn@ta &'e&a’eﬁbéigiﬁ&%éﬁ (e.g! Qqﬂﬁﬁ& ditle may vary in

St at. enent u can
differerr bgg!mg@@ d8 seyprabehORERsIES et (SEH f@&ﬂﬁﬁn@mn can be used to

1denh§p§1q 9dnghh % D@cﬁ%ﬁb‘@tm ntSigk $6rt the 2enfificBGLS] Baiguages specified

b) ec %@#W%ﬁﬂ%ﬁﬁ%&c@ %%é §%ﬁ§f‘%{%’%‘]ﬁf ?c/régﬁir@%t) The second

value P&E&ﬁimﬂﬁs uszlio kndiene dientypa of detedhaifis comtained avithin the “value’
k

o 56008 Sop R ) s, T4 Ay 0 i vy

data&*ymmpomtseto \@nethDEdﬂBbN@m@ﬂ@‘V uesné to descrbe thegparticular type of

the ﬁ%@ac g 19%% ALt ArmbfCin HMRICHe URS cén b%[)é@i@ds@@ tare described at

represents the subject

ortion o
http e vl TRIEEORB R Aascen DR EAfS: B R RpH g the “Value” is o
‘widdadnaraeRne i!é Rekr f‘éh%blbﬂ.iﬁlénlf@ theRaHIED Q€ be aﬁ?NIgllﬂ nkvaeiaty dfdypes of data
rep ted as. fol l ows resent i (O .

frongg@gygipsg@d@ aBmage s @4»71é :fenctey S"ga eYahé? rcl?ggé}ms hé %b}/égt piece of
the EiE&EaSuzttaect Struct { uintl6_t type; vvchar _t* value; 5

SUb The Iﬁ% eCt:, s ich

é'%l{ba?n\%/%l typeéu na gl cat es t‘lﬁﬁ Fﬁﬁﬁﬁéﬁty cunk, whic

represents the authority portion of a piece of ‘meta data.” In one embodiment the data
contained within the ‘RDFAuthority’ chunk can be represented as follows (represented in
ANSIC):

typedef struct RDFAuthorityStruct

{
uintl6_t type;
wchar_t* value;
} RDFAuthority;

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 representing the authority for the ‘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.

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’
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data is either a Resource or an anonynous node of a

piece of "meta data' and a unicode text 10 string
WO28DHEF7906Whi ch contai ns data representing the BI004/041667

of the piece of "nmeta data'. In enbodi nents where an

"RDFSchema' chunk has been defined the value can be a

churfie3d BRthdet %ﬁi{bﬁﬁ%@e‘i" Ghurn® 40! 8 ShurhOFRERRERsE Qalfie 112 and a list of
resour ce. e pre St at

dicate' in a RDFStatenent' chunk is

RDEStatrpenty damkatldd. The ROFRgaden chynky t HL sypludes g “version® value 116, a

‘nurRO S ERES V@ﬁfetl'lgﬂirﬂfa lqzst RIf eScsheia’ gﬂiﬁ{k{ﬂhl‘iﬂt Bach ‘RDFBSi&ement’ chunk
enbodi ne . on Wit hin ) N

114 Sebiise SRDESUI R SRl L7 Bo REETGUEHE Gtk 12617 JRRFObject” chunk

126 Gh@ pr|pmtghbrity’ Ak 12€) The JRPHESBEbjsti? uhdnk includes a ‘type’ value 130

RDFPr edi cat St t . Ui B . 1k
and 2ya® Vot B THE el kS B inc SRS e vatue 134 and
a ‘valno\walahd36 ThecIRIMEQbject! shunk 126/ jnsludes at ‘typsdivelae 438, a ‘language’

valué Etﬁ? )géﬂ(g:?maiﬂg?leggg&g%ag el%%?,dé Rt E‘%dJRg’r vk PA0isR&Nm it Be figure as

‘data ki paibe VAR Rt THS TRIAF AUIPEEPESERB WP imslides 3 ‘type” veluo 146
and lar‘ediu@ab@lpgﬁ«qg. milma@gmgle‘ m&ﬁt@atécgt‘B}ﬂDd'lr’thimkﬁd @ﬁh@iﬁﬂltas including a
. re an chema' .c S e I ned .t va .
singlf ReBnt chan el & pagin, RoEsBaimaR” B BF O orEpdfafi in the an
will treadilyr epmreciae. thap diffi@entotmiebers ofn‘ScheRBFShatlanent “RDFStatement”
' - R ' : k kchs represents the
chung%}%é}gPé g%e;%tnllgr?ﬁ (%& gl%{pﬁlegglgﬁ%f me%fa?ﬂdat a.' In one
enbedisndiseussadh belgws andimedianflesiin aqeerdancpmrily embediments of the
pres&ﬁliﬁ#ergifaﬁ L8 BEPRTRBSH ndsdified hedsipisedr BsRRhREhg th advance the

. ANSI C): typedef struyct Spject Struct, 35 uintl 6 t .

me@??@; t0 gRspciuterwith %ﬁgﬁ%ﬁ%ﬂ%ﬂhﬁ?ﬂw daia dergpreeiomotely (c.g. via the

inteﬂé@ %bg@ bE Qﬁf?&aﬁﬁi;.hmédé@%b@@ﬂ?c&ﬁi Gxﬁé’takdatagdb &tbnﬁgﬁleﬂ abitlén a}multimedia
ct; e ct. ,,chun own..abqgye .

fle i, BGUACCE YO 18 CRRPIIET o (P RIFRERT AOATHAR b jpsdr jocdeseribe the

contefts déthe fils. Addifiea® infotrestidn enrbierapiained iftths dévicenewigsting the file is

B b g, 190, R 6 ol T o

~within thadilage’ is used to represent the |anguage in which

E h?‘PE’ 'hfe@l%défof\reiﬁ%@ngiﬁ% ?heﬂascia@elx RIcS&HRE aﬂa@v? carfbé Ekt’é?@able and can
itle npy vary, | | rent | .anguages n _severa
provideheraHbI 1 504 S ERRAY S B ETe Telds e YOl thp file s the
need1fQr itdeHahiésyotdh einhea 16 uddicion Silie te@ssdntfioR AFB metaldgs’ danrbe forward
ot I}l% I g%t i fication of Languages specified

compailble between revisions.

The structured manner in which ‘meta data’ is represented in accordance with
embodiments of the present invention enables devices 1o query the multimedia file to better
determine its contents. The query could then be used to update the contents of the multimedia
file, to obtain additional “meta data’ concerning the multimedia file, generate a menu relating
to the contents of the file or perform any other function involving the automatic processing of
data represented in a standard format. In addition, defining the length of each parseable
element of the ‘meta data’ can increase the ease with which devices with limited amounts of

memory, such as consumer electronics devices, can access the ‘meta data’.
In other embodiments, the ‘meta data’ is represented using individual chunks for each
piece of ‘meta data.” Several ‘DXDT’ chunks in accordance with the present invention

" include a binary chunk containing ‘meta data’ encoded as described above and additional -

chunks containing individual pieces of ‘meta data’ formatted either as described above or in
another format. In embodiments where binary ‘meta data’ is included in the ‘DXDT’ chunk,
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by the Internet Engi neering Task Force, see

http://www.ietf.org/rfe/rfc3066.txt). The second
WERI00XH0S78t aTypeURI ' is used to indicate the t\B§E/EH2004/041667

data that is contained within the "val ue’ fieldif it

can not be explicitly indicated by the "type' field.

the ﬁﬁﬁ'glﬁﬂeta;(%g’? ichh 86 rdpYedehed uiRbBLVRELRLIBPARTEL 'It?other embodiments,

Vocabul ary uSed to describe the
oth e{) m&m@ﬁeﬁt?ﬁ@%@ GU§eHe Data is used. Different
fomaﬁl 1ds Nofvdivididlechunks cant ben depimgsrd & ¢he ‘DXDT’ chunk in

acoofAHeE PRUVIRE REFSBH PR P e N PTG 21 T Tefhdage” includes &

‘MetaﬂDam‘leclﬂmhoHSOTé]mt calnheontmal ae'PixiedAspectRatidbetdRataic thamk 152a, an

‘Bndodet TER et @5%&9‘3“ § Val‘@@decgﬂﬂ]ugﬁ\g@c%aﬁf Bhuck 152, @

varletyo ypes froma si

‘FramaypeNieiaatal debusieqiaibe s THEdeRAsIMtoR Ak vk 1526, &
‘Pu@ﬁh&ﬁetﬂbﬁ&’e cRink tl?i?f ARt RaflRaDAY dhdk asid) Oa[' ‘G¥nreMetaData’

Chuf%llé%h Pe&&_aterren unL< 5 ylgéfgﬁgﬁtﬁf%t k13+“k 152, a

‘RunTiBleMetadaa” | ¢huake em’bladl rent ‘QhmmtidadMetaldaiat ai dﬁﬂlk 152, a

ol bfle SR I S SDRRRIARET S8 152
FraniRiBateMéeDatay St chwak  {520,nt B6_{InpyiSenrceMistadlata’™ chtnke; 152p, a
=F11e%§1vietaﬁﬂg LRk 15%0, a eg"lgp % SQM%{M 1 Z}aéarglbmféwtae chunk 1525

ove I nclu type cat es

and/ete ‘GpatlevelMeaialRgta thuak 182t an anonynmous node of a pi ece
of Th@”ePﬁceﬁ@ép%etRaﬁmetamltdi echu‘ﬁlé niﬂanﬁlclutd@ﬁ itfefrdation concerning the

, resent | t orlty ta.
pixel stk TS i eresd aco. FRjeSsner URTM Rt gk 152 inoludes
ﬂoﬂwoﬁ%m&wmemﬁebm& Cfé(ﬁdd&ﬁdhhgsMbﬂaDataéaﬁun]f 132c includes

intofF5. srhGHIBE"05 bl OIS o CREERS Ul e, vido, oo

~ “FrameTypaMciaRata] chunknl52dcincluden ue’omlativnawnem thertidesf frames. The

‘V1dE¢§§es9\B?%§%%e; ntdh%ﬁé(T' 58 0PnBs Filnﬁml% idn I&?cert@ﬁ@-rthe video

/ USZOO 041667 hunk
resolifien gfdie ﬁwodﬂb%@cd"‘ébe Rl itiDate” s 2 nshides dnformation

| concEﬂlh% tHel Berdbidl oa dr iizdfon R PuBLMRE the Ghedik s TR ACrelMetaData’

ader, chu O |ncludes a versi.gn' val 116, a ,
hunk T RS s AEOTp A OB & cTer O e cabfbutyThe s MetaData’
chunk?0157hac meludek Stiafoenmindrl  cbuutkning 14heé ngdenntesofl the media. The

‘Creat@%ﬁ;ﬁg%ﬁa gﬁ.ﬂl&( é%é& %gﬁg%ﬁgﬁﬁ?ﬁwﬁ ;H_frtﬁﬁ ]cgtﬁ’usgd to create

the fi28 ThEh&glﬁzmsuma@étchuokuIﬂaumludakemnﬁatmconmmm DRM. The

. ‘Run?%% Nﬂ%fﬁ)a‘?a }ﬁﬁ%\y ?Szlé’ﬁlﬂﬁﬁeéﬁﬁ’mﬁﬁmﬁn ¢ r%ﬁg'tﬁé‘f\ﬁ;] tira ¥ bhe media.

SO I Nnc

The \QuandizgdEetabaia’ cmkdﬁjl @’P“d@ﬁ mﬁar%m GRICEINEE eﬂe%t@er used to
enco&@kl&@vﬁ%@ Tiee ‘CRREHFIIetaDAE’ UbudkQ Sﬁﬁlhﬂ%dbﬁ nif&@natlon concernmg

ool 1 Tt ncaderiaiMay s P HER g0, by FSwhsionshuiodming the
name Eﬂﬂiél&h&t:der tThe FrameRatbRBtdDath uchmslk d 520 ypdidey adfommdtém concerning
the frame rate of the media. The ‘InputSourceMetaData’ chunk 152p includes information
concerning the input source. The ‘FileIDMetaData’ chunk 152q includes a unique identifier
for the file. The ‘“TypeMetaData’ chunk 152r includes information concerning the type of the
multimedia file. The ‘TitleMetaData’ chunk 152s includes the title of the media and the
‘CertLevelMetaData’® chunk 152t includes information concerning the certification level of
the media. In other embodiments, additional chunks can be included thai contain additional
‘meta data.” In several embodiments, a chunk containing ‘meta data’ in a binary format as
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10 and a "value' value 148. Although the illustrated
"DXDT' chunk is shown as including a single " Schema'
WORHOEMS a single " RDFStatenent' chunk, one @CT/US2004/041667
ordinary skill in the art wll readily appreciate
that different nunbers of Schema chunks and
g U¥diment, the

descgBel B B incI ERUUARf Ak MoOBE Al BIUHE chunk
of bimatt .nmad@tahiS|e@@0deﬁae6@—@itd%$1@E wi th enbodi nents of the

15 present i nvention can be continuously nodified and

updat ed t }Ir"]ﬁlé'ﬂ i n advance the ‘meta data' to

asJetiRe ile itself and the "neta data' to

ac pes&ing rtBtHGS (ZG) qndV2.6.1t, he firstnDNNEL )choak 40e(40°) and a second

| t

on g G 0 APk B EISCLT o S50 b o
the mnltandtialfie30. Tofhe ¢rebgtimeniillustratedin BIG.i20.bs ther DMNU‘ chuok 46
is c&%@ﬁé Qﬁthhpg sg&?égé ‘ﬁﬁ%t cﬁfmﬁ tlﬁ Hotih ﬁrstaﬁ@&' EHeoﬁk@{ and second ‘DMNU’

Fmati on al ned | vice revie
chnisecontate diig. (et ¢S HERIEE SPTIGHRF AR ol 9 Hibodiment, he
firstSDRERU lhzﬁceéﬂ) MQUtcahfahfsgiatﬁm&ﬁcﬂaiealsed &f @eaeesimgle omnu that does

he f The t hod I
ot il bt B e i St BRAETE0 HARaifR. Bn aadicon, e
secolﬂﬂO‘YJMHU’ hfhuﬁlb i46i (4§ ) tinclades datal tharman dedised dp emate ganere complex

| f
menl“ﬂ’ﬁﬁ%fﬂlé %‘é quweﬁq‘e%ﬁlfei% %% Qﬁe{l@gnédé L "?@E‘f E%gﬁggé ;ép%le a device
of In mevtesalcknt fpeo E@r&yﬂp Gy ﬁf’gﬂ?
to chG¥ItRL ffu t]:H? \%’Ishét‘-%% iiﬁb éMHlIéi"‘ of Rt t&cdabis before the

I'S represen e In accor nce vvlt
‘mop¥ elignehumlsy dhtamablee clgkices 1B eIACEEENEG, “ﬂg'e Iegl?:p‘g.lgénents orf1 the present

invelfdbt | thBC icandot | dspigy heddver to aghidlyniltp oted mforhention. thiheannot be
ery could then be used to update the contents of the
dlSP%YP@'i media file, to obtain additional “neta data' _
Cong ethwr mglbbﬁanemd ttheneath aeduited, to gesaby asingle memy is split between the

first P Rb QR AR Bk Vp\%ge%%w% fy, e TRy AR chR SR P gle chunik

tomati c processi ng of
befodatle mepi'cghank edntaiming data ferad sioglsrsehel mpﬁﬂSa%rdmb@}P sets of menus.

In OEI%I‘ éﬁb@&n’feﬂ% {h%nBMNQf cRafktaR Ve HMB18 or BLRRNEhRks Id¥@ted in other

an mcreaae the ease wth whi ch devices
locatqpnmthrqqghp@tdhgwyﬁpgdlﬁ ®nmenory, such as consuner

el et Je9Bial SnEiEWicaRs fildam arcqdandcheithntHeapriatrt' invention, the first

‘Dl\{ﬁiﬁ?r h&rﬂg 2@ (gﬁﬁtca@ tﬁ?ﬂ%c’?qgﬁ&‘%‘é X?%e%e?ge%pﬁ Cé%gafegt‘ﬁ%er menu in the

secofdt® EMNHe\chuﬁt 46 DIOY Thehambksatimgencoatiod af geenyis tih dispessed in greater

d taﬁ:}?%?ent i nvention include a binary chunk contai ni ng

Adata'’ encoded as descri bed above and addi ti onal
chiitesstmotraphi NGMMNAT ehumlrin aspegarcesyith fe eabagiment of the present

mve?xﬁBﬁ"?% i %%tfﬁ@r 2asTHE SORNE I IaRRVIS]AE ailidt clﬂﬁ&ttﬁﬁ‘rcontmns a menu
chulb st MRHE Y02 i Ront Sk pgRBURsFu agistion necessary (0

| cons%q& biRP el Qtéltﬁﬁ)ﬁgh thél endRuflaThe ‘MRIE daink’ contansomedia information

thaté: uggciltospruxsnjg?%g X b' g}‘oglglﬁ vg@ 29 I I%arc]:ggl%hﬂcf 6111(110 to the menus.
In s@i&aeai enfbodiméms thé ‘Dmin cdmak coixﬁamssn&rtuanfmtl@eenablmg the display

i ncl ude hunk in accordance with the
Ofmr?PB%g’nst %ﬂgﬁ%@{%ﬁe@ﬁ%gg FI ustrated in FIG 2.3.1. .The
méin songaerabodiment, dbs ‘WoveMen elikal 6¢: sowring ghe thigrarchy of menu

Mjchmﬁ@&bﬁ@tg b BrcoReptab iy NRGHERY iR MIGARS! A’ titieplof b Bierarchy is the

‘WowMenuManager chunk 170. The ‘WowMenuManager’ chunk can contain one or more

“LanguageMenus’ chunks 172 and one ‘Media’ chunk 174.
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"Encoder URI Met aDat a' chunk 152b, a
" CodecSettingsMetabData' chunk 152c, a
WOR08HesTY6eMet aDat a' chunk 152d, a PCT/US2004/041667
" Vi deoResol uti onMet aDat a' chunk 152e, a
Publ [ sher Met aDat a' chunk 152f, a ' Creator MetaDat a'

Cr eat 1 tlg%a 3 klé}?[ 5651%‘1@@ knel IBREIN@ chunk 158 to contain

ht
menghufﬂnngggjl 1n ahffq;’entd@ﬁgqqggw F${Ee 3 g/&unga{ 7% contains the
&d@é&% Q ‘oK sckf %ﬂen@s in @@p&ﬂidﬁf lepiaaBaTérefore, the

Q
C unk 152m "a der k 152n
LaghagVame RSP S 13 it BsdPRatgs St jnformation
assoBfatakwith 2R ‘BangudgeMdnbietiamikt dhe Chamguag@denush chunk also includes a
.. Jdype Da k 152r, a "TitleMetabData' chunk
list ﬂ%ﬁo‘“’}@:‘?ﬂ‘f ‘ithugk @Lént Level Met aData’ chunk 152t. 15 The
* PiBach AWoedtieny ichivelt TR cantaitis abikofithe Anforaatinpety be displayed on the

' Makkdratndvidko bhe audio. Th
s A A o bR b iy i, T

informpatioporas alsmm@hﬁ&dﬁ*@@@%%@&h%n@ﬁ%m?ﬁb ofélPH”ﬂ?SQ to acoess other
Intsmlﬁ)@i;I £ 881 thie Msniina Batnneneb didplalyaidca portibn d€ the multimedia file. In one

embpgl SO mgﬁlgonxﬂ' : 084:363{%{; cﬂ%ﬂ% r1975 gfltg]tﬁlg% e]ﬁ’;ét(%tg\getfgrg&ge% ﬂ)kﬁl%dla These

refeﬂe%@@b Tieftg ol gﬁ'srmaﬁonrdﬂsmamrrd indhe éMndmgchm Widdwhidhrwitbbe discussed
t
%c?f%t ’ﬁ?)eh 1@335%%&5 %'rﬂ@c@(ﬁ c%.{-l)acf ﬁne Qﬂé’%(fkg’&ﬁld' ?Eé‘ d88 background

ernin reso 1on _oO
audlerfondeﬂenm b0, “WrivVemi mhu@helﬂﬁ/almihles @ﬁmﬂ%ﬂ%at can be used to

hlgh'(l) é‘&b‘%ﬁxﬂ @u%ﬁ%ﬁéﬁ mERD &R fRGedsbE person or

ani’zation t

I, s
addifimnreack{ Wow. lirgczg’g wgnfua Flﬁsgr HaBupnMenu’ chunks
176 C FHeR" ’BlﬁﬁmM&ucr(ﬂﬁth déﬁndshfhec qjﬂ(blﬂﬂies Dfiean onscreen button. The

nk i ncl u r :
‘Butéq?iﬁ%qﬁ H:@n gqeeﬁ? o?ll(?lhglllh% d:ft | %Q%g t%aﬁé Olihen the button is
highlightedthyriie osdvktha Bata'of ¢heibikttorG2id Witk [teide dn raspomagep iverious actions

| t
RIS AR 2 A D Dy B i
refecociogran HyctioRlchmie 178. Rﬁnsﬁlﬁb Mstigmae & Selering & Byiton, can result in
seve'r'(ﬁc LA&E&’ | AL RSB NaceORERT M "éﬁlﬁoﬁﬁnéﬂﬂ@ vitiche tﬁ’ff uTsEte is capable of

The QJantl zer Net aDat a' kth%'f 1Lzl tor t
mterraﬁtmaﬁ wtuﬂaﬁnmé@hewwﬁsﬂfﬁ g r?tIPQ'éSF o a‘éﬂ’& 88?8811 pointer to
moveNBoMidige . disphey mmﬁmdném«he{amr, teutksckesnocamonidthe buttons

can Lnﬁgﬁ%ﬁ Lot fr?/%%a? Qﬁbmilg gg& %ﬁ%qvaigcfe%e % Plrlrﬁ"tcreen location of

the B@ipedableg atsystemniandetarmindwheithendaser lilsdectlng a button, when using 2

Fr aneRat e ta' chunk 1520 i ncludes i nformation
ﬁee&%%gmpﬁ%& e frame rate of the nedia. The

Y rﬁauhsmmre Mwabeidentifissuone o62re 9| 2 Fembeeh Aiffrprpvarieties of
nNg¢ in 0 e. Fi | efpRi{ctigat a' chunk 182,

actl&g Efa{ié'g fnﬁ‘gﬁ udgtﬁl%ﬁuﬁaguemi-ﬁhﬂr?t [ ? r[ I he (%I *
‘Menthranaiya%@mbat ghunkhyAR%15% ﬁ“&él&g ™ :ﬁ‘%Pﬂat .%H'f-ﬂj‘ 6,
‘Au&i%BEli%ﬂﬁbcﬁGn’t h@hﬁmﬁe 188, t;ae Sﬁlmuiéésemdrmoﬁfl echufike 190 and a
. ehet C l.udes ' . .
BuiobeR T SBhA o X b OB e 1 oty Bion o a
of the\fvideophidio andnsubtitle nopckh evithin tai fuleedin fleVBie Flayhefion’ chunk
refelfeﬁg% 4 eﬂé)?liuﬁ{ag? th& YRR g%;‘[ ﬁsm%dﬁdi'éfbl‘aﬁéé td rﬂ“‘M&hE’P&%cPechunk (see

t contain met a _dat a.,
discussiar dlelosbSEhemilexAction? holmake idangifipy rRgdionend %Pé’t“él fracks using
‘Sutﬁl&_l_ Y 1597t < Bl Tradk’ V@ﬁ@ﬁﬁﬂ{@5Tﬁ@68ubt1ﬂeTrack’ and ‘AundioTrack’

U82004[ 041667 | d | dax oo
et A cOREI™ TLETSE588 40 T MAFARL RO BBl T © FiRgAction” chunk

fornttheKoasis of an action in accordance with embodiments of t_he present invention, the
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of binary "neta data' is encoded as 64-bit ASCII. 2.5.
The "DWNU chunks 5 Referring to FIGS. 2.0. and 2.0.1.,
W XYETI06DVNU  chunk 40 (40') and a second ° BVAWIS52004/641667
chunk 46 (46') are shown. In FIG 2.0. the second
"DMNU  chunk 46 forns part of the multinedia file 30.

aud{oD?(}k'tEu\?cﬁféolgéo}g rﬁlaﬂl gﬂeu&tl Grel @atgxh{ﬁlec? b9-the ,valile of vanables set

cont al ne |n a Se rate

initighy axdefptspsgd ihenratentially madided w %Pseéﬁdm? g menu,

C h qﬁéﬁ ‘Nﬁﬁﬁ’ﬂﬂaﬁsﬂ@ﬁﬁctidﬁabhlﬁﬁ(m Sﬂ&ouﬁaﬁfk d:@feiemaltayi “WowMenu® chunk
} gabl e nenu

175! Bhasereermonoah e used o ShiEaremes iariSict hEbud ditey another

me;;mo create a sinple nenu that does not include

?ﬁ?ﬁﬁ%mﬁf&ﬁ%ﬁbﬁ%n Yci%]EXtS% gﬁgﬁgﬁ%%&% Srri]abhng a player to

retu(nm 3 portioh ofiths noultimettiadile daah woe beisg gogessedrraiprdo Qlerfﬁﬁlébmgmg up
| ex nmenu including such advanced features as an

m&R"P

ext ended ani mat ed .bac I n, sever al odi nts

o GACH AR5 TPHRACEOR IR 5P RRicR GH GaEiP T BASD OF need to selecta
partfi@rCidiol Batle Bheseeibedimaty thbaldiot tradksfsesel¢ated from audio tracks

dl Sﬁl a Pl ac ug&n?‘fﬁ% nzjlﬂl g@g({agé 0 "ERUSARRLO ' the present

VI ces’in
inveations hasther shbddimeitsdfwenti wick dra berlesyed in apestermadly referenced
ﬁlethat cannot display menus to rapidly skip over

information that cannot be displayed., In, other

emﬂmhﬁswglestshetmpa olwiglsi 198 gotaing irforraationsthalsan hegisgd to select
E&l é&btﬁﬁ@tﬁ%ﬁ Nl &fe elﬁgodlhfeﬁi @%lﬁﬁl@%k iP\Bldeted from a subtitle

tern unk can. b
con@m@ Bt OB TR ﬁ%%?ﬁ\'meﬁ 9 PPATRpnY gf the present
invedn@ion AnSdthér entdimets, ke wisbiitle track tobp be Ieoatesl mfanrmtamally referenced
In other enbodi nents, the "DWNU chunk can be a single
fileqr multi pl-e chunks | ocated in other |ocations
t hriRuch HButton Pransitibn Actixai’ hfuik 491 (conteingdnirmation ithes ¢an be used to

R WS s PSR s it

' mtlgeheﬂtmwe@a@eﬂer&m@ richer' nenu in the second

DML <oiegiak chfnk 4674) chli'tfés a4 trieiel CofyEVIediadwoe’othunks 166 and

G b5 0 it VERRE Fik SEBEL LB e s o5,
audﬁ:mimiéb ”ﬁib‘htle)‘ u§dd633pﬁhﬁ Sesthre dndvihe tieon systemh Bach fMedipBpurce’ chunk
i St . .
19634ien s RIFFamant S i il Raia (16 1 ABfahOjvith an mpodiment of
the Presentenvention whichyinains cahncledeonmisipleoRFecus, FaohoMediaTrack”
chulglg 3%& 1&&&1{{@@% B&)ﬁgﬂq}f% P‘Iﬁﬁtﬁﬂ&ﬁa Rk WRRlA 2 ROEF cﬁﬂk’:spemﬁed by a

s con ns*nmedia information that can be used
‘MegliaPpusns” sypik t | es, background vi deo and backgr ound

Ddl\/llﬂ\lu tl\%%iﬂﬁcﬂ(%ﬁ%z is] BssemyRKQ f E)trs?:h?gk%ﬂig E’?ﬁ“‘.ﬁﬁ file that complies
it ReRIgy gpeiEha MRE STFRE spE Fobior o FEAR, R Wieks that o e
used h%eﬂr?ﬁle??ew audid en% ‘;]Pﬁiﬁﬁ/hndl ‘overdtays Korl Henwo hai‘NERIF’ chunk can
e el IR0 e R Ol Bt Ll s oo, 1
emlidtﬂﬂmhnte wdherchigss metin data ieguizadNhe bgtdﬁg‘romdmﬁdeolm berpatill frame (a

C
vr:n'mf\f\gt Nrgins mg@{n ghﬁﬁéﬁn%lf/‘ gecglgfgéeaéﬂd%ﬁ:apﬁaﬂi@!‘, &n other embodiments,

dia' . c un({< é
more elaborate sequences of video can be nsed to provide the backgroun video.
As discussed above, the various chunks that form part of a “WowMenu’ chunk 175
and the “WowMenu’ chunk itself contain references to actual media tracks. Each of these
references is typically to a media track defined in the *hdrl’ LIST chunk of a RIFF chunk.,
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-29 WD 2005/ 057906 PCT/ US2004/ 041667 | Use of

" LanguageMenus' chunks 172 enables the "DVNU chunk
WOERFS7#9nt ai n nmenu i nformation in different PCT/US2004/041667

| anguages. Each "~ LanguageMenus' chunk 172 contains the

i nformation used to generate a conplete set of nenus

1N @y &pa‘ﬁk}g Q&d t-«lz;hcg-éﬁé Qr *DMNEP chunk in accordance with the

" Langua nus I nclu ent:D th% d
preaentenmwnw t B | g%,n of lghe?: &\ﬂf@ unk  includes a
‘WP el dhlink N€0°. ras gm&&W&nManaghﬂ rlunkThED’ can contain at least

one- GARARVISERE DRSOy 12 £ o= 2 SR 74" end at Teast one

' ‘Traﬁislahaimﬂalaldhuﬂtzmle i nformation to be di spl ayed on the

SCraen ongeé-lciog B Jf&hrgg{é%eﬁéhgs }gilng 1739k rliﬁ%b@nmﬁﬁlﬁr to that of the

i nc F oun The f orpati on
‘Langmgelsnus’ ndiulie] tilusitede thlPﬂQ Fud-t dHC JBpinoAltarepee is that the

“PlGARHER brﬁﬁﬂi 19 a8l vt Uohfin 1SUHIBIRT acRT ch@nl@Xi92 bhe ‘AudioTrack’
nu and commence di splaying a portion of the
chupkd ¥9%redia file. In one enbodi nent, the *Wwhenu'
churtte ‘47ddlid’ nplublel @34°ais Isigsaiﬁcaﬁﬂy different Cam the eflial. chunk 174 shown

i T3S e PHeGR Rl el of o R TRRE SBE 200 M at teast one

‘MehnuTtdoks’ dhehk\204 Thhe FEitlet omudssrefas treditiflecuithitehe meulfimedia ﬁle As

B0 s RECSGLPUAS i Al YRl invcnin
can ectedseroredhan gnfigels. @wﬂulap@ﬁ@eﬁ@%%ﬁqyﬁwwsaaﬂ related series
of ﬂiﬁﬁé{tgtﬁ fdanfred oﬁﬁﬁﬁﬁ? ﬁ‘%elebﬁbzﬁgﬂdﬁ'fe%m f&?ﬂﬁabs) WheiRiunt Tracks’ chunk

i n¢cl udes a.nunb ut t

204 EPBRE BT GBI BRI ORNS P FLr 5 e mpmu display
and@ﬁb Qfﬁ&écﬁﬁﬂtrml{t dr@nsubiitles accBupanyidgethe dmptayn k can

but f tl.e%su Qo O n%%rg%n@{ ﬂt%ﬁt o\ﬁ%r‘bﬁXpt%nﬁ cﬂﬁﬁk 966, nI‘ﬁeh‘%hapter’ chunk

e use
206heferacesnadconk amthm adlamqmlaréztbo'ﬁb% “Clppiert pl@uﬁc 24& q‘»qslt?gns references

to t%%&ﬁ&gs%fﬁg v?&'eo%ééieéacﬂaa‘éﬁﬁq}d F{Qmﬁrb“a&i‘ Sbbtitleard®RHat correspond to

onses actions are i ned referen

I N
the svenendndieated dnuﬁke 1'daptar’ sP]NBWke Tcepe rﬁm@d@me’%teltgﬁt%#jeﬂces are
imp ?en%ﬁkécpﬂsm aMeﬂ&S'éhfce’ Bhuﬂ@@@'taﬁdAMédilﬂraﬂﬁwﬁ(mkb&%’g similar to
accessge I e S capa N
Oﬁerﬁe&fav@guaha‘f%%fﬁ B I i Ao R i BedR D Mg ftracke chunk

refef@idse thbadppeapidte spationnet cheevidemi trokr and armumber of additional

s T

emteslimentaall b tuRantiarigicks anh amltlra‘.@ackm@wpwgémsfwtmarticular video
ﬁacgg%esr%fe?s{&eh%i@%'s ok Ml TRIM! Orkeabl es a systemto
erm ne whet der

] user 1s sel ect I ng a button, when
usigydescribed abovan @hfh Mepiphreckge ghanks ﬁ)&ca;pnt%trpgppnces to the media

thatC Efén{isédd%‘ti:f:ﬁﬁst e aﬁdhlon”fifﬁ@oofm(ﬂ {W@ﬂ@mﬁ rmﬁcﬁa doff fler emdinus. In one
varieties of action re nks i.ch can

ottty Reap SEmCEh e Pt EosgtoN e HAdR AP BN ASffce” chumks

196€ %ﬂk‘l\i&ﬁaTxﬁck’Remm OESayo%thmd withim khel §8lenaBracks’ chunk. In one

sel ect.Act.i chu 8 ¢ s s
em ?1} 1 e@%aaﬁeﬁc ' éh“ﬁ%% kl%@ 0 and MedlaTrack chunks 198’ are
unpl@lﬂlit&ﬂﬁﬁhﬁmanm&rrﬁésaHWd abcmmrelmqn tan IbeZa‘Sy Action'

SII:HS: an%l ﬁg{l'i’%lflbe&lﬁk%btdaﬂ Be %e@ﬁﬁ&mﬁﬁﬁ téxli %triﬁgﬁ @escribing each

e tracks within
tilmmd chaptsymc@ variety off ianguagest By iecan 9:5” ttnﬁ't?n afs?mk%‘i'eﬂable chunk

200%h6i88ed AtaBkst YhE NUradshebEILARLS tHmk 208 @aﬁﬂ’ FRiekslatidnlniokup® chunk
208(i§ %gsociated 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 “Translation” chunks in
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35 di scussion below). The "PlayAction' chunk
identifies audio and subtitle tracks using

WOSB3PI7PeTr ack' 192 and " Audi oTrack' 194 chunkRCT/U$2804/041667
"SubtitleTrack' and “Audi oTrack' chunks both contain
references to a ~Medi aTrack' chunk 198. Wen a

_ =T5@Egg¥188#@;§gw FHH@%B Lar ng te)Re f;nt}%nﬂhgt Eféscﬁﬂesal;ﬁ%icgﬁrﬂﬁ gssomated with
the t'rrralslatﬁm,vmgﬂ cﬁmﬂsmdaenmrz ueimad/mtbe 6Frapslagen’ shupk

2& \# é?% es g@%\%%ﬁ&% |11F1)‘£S“?r afifid §aa%1ﬁhﬂﬁt%éiﬁﬂ1ebyanous chunks

set” initial Ei/ aaéd | t andh th
contobss pishianai PN Uroghumkets Plpsiaigdeir E1Gnfdhcthogure shows the
coniirdlerk 3¢ off& Bhy aﬁbthé\%u& ABiBk el WNAGITosn ThehlirktidBih which the

contains are ere to a nk 1

srromepeinisriadicaioh i RSGs Ut BY 4 FBRnoT qHtigh e bfow originates.

Refﬁﬂ'eﬁéb%' @ iop8 &Hn&ntd dmrﬁ]:‘r)d:raghlmkombemdlcﬁtqdeh}a a Bashied line, where the
) /égtlocﬂE ?ﬁ%ﬁ &ontarnsrnformatlon

fefeé“rrﬁ f dsﬁ} U e AP AP0 a portion of the
rrultlmedlafllethat was bei ng accessed prior to the

bjrlﬁg ik @ nmenu. Each °~ Audi oSeI ect Acti on'
un?< 8

contarnsrnformalont at c dto
SeIE‘@t “ank’ I:t;u%lgfﬂ ixan aptionghe . %tkcan ﬁg&e& m multimedia files in

aceSARRY WRRtemBoaBnaitsliod Hid pekert Snationt THe hatmoe afidheo junk’ chunk is
tracks %ﬁlpedwthlnarmltlrredlaflleln
SP“«%I@E‘@)%@HC% omRAtenhodi nent of the present
|nvent|on I n ot her enbodi nents, the audio track can
uia?cﬁ{ ed in.an E‘ii{kernally referenced file. Each
§é‘1"éc1%£\c Ton' chunk 190 contains info
t hdfhec émobré listeghunk <3| eentaing 52 useher| of)| data s@gr?lﬁ ggxamples of

i P labdiof HaRClori subtitle data. In one
mfoﬁ—r[nl &% tg from %%mﬁmt altned Wltﬁl ’

a
embpdimente thea mavi ellﬁtﬁ: hysle mohules data; ﬁatdlﬁasérﬂgg Jidse,frack multiple audio
track D EndPR@RRIS subtfi@Rkken. | n ot her enbodi ments, the

subtltle rack c e tedlnan,e (& | . .
r ef BFePtd avx,qg| %ta!}]EE?cr? ]flotrli1 et tﬁ%n,&ﬂﬁk 42, Ofc?r lﬂﬁ(ltmedla file

 confdding @i ddonsadkn flneamidio iracsand ctlame gabtifbectacks is iil@strated in FIG. 2.7.

Forﬁé}%?%l:letﬁggn%q, & 8%% %nﬁ%{aﬁt%ﬂéhh@wﬁ?ﬂ@d&%ﬂﬁed 4 Svidéd’ chunk, a

I ons "assocl ated, w.t .
‘datatichank benteinirgeandie il hpeteformageto. Mo Goudie u?hvnlfﬂld a ‘data’ chunk

conka%ébg%ﬁ ﬁi§w$%ﬁk1§fef%dggglaﬁ$p %Bﬁtle’cﬁuﬁlks 1l Gk ﬂnﬁtrated movi’ list

T e
chugk 42h@0huvﬂp@reaiu8ktzﬁ%@«5§%réte& fronn H%?dreép s 8{1“1%'}' bio” chruns
264SEH9151' éa!cﬁ)of ltﬁ@ dudrm tid&ﬁs fIE&t;i?r?l %ﬁb%ddmem;mﬂm ‘apdibbphunks contain the
e’ chun i dent i
pocEt o EHRR ¥ SRIFEPEIE S FiocPfoh Sfonlefedhiled in fhe ‘video'
chueRigelttiviap thofaudiohelpikesent i nvention, which, in turn,

Can \ S 5T L@ nR o b Srat eﬁat%?neh@%a@ Bile’ chunks 266

I es portlon tinedia.trac
fromi ot of ﬁmmmﬂmumksfs i&e@m icstbogiment, ﬂrvecﬁ“h‘dg% Fs6 inctudes a

sub‘ﬁﬁg n%ﬁd al P‘?“ n‘é@ Jtﬁﬁe | & se%ﬁ@ RbribaklYents, tthe Owbtitle’ churk is

 inteomvidt it Emopis %ﬁ%&u@r}hﬁ%ﬂg viden Bl Pl i “Sibtite” hunk

inchidBY ithé drfiGEkst Vb @@n deeurs at the start time of the subtifle. 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 ‘andio’

“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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used to provide background audi o and vi deo and

overlays for menus. The "MRIF chunk can also contain

W) W8H037806he used as overlays to indicate hi ghlRGIHERA04/041667
menu buttons. In enbodi ments where |l ess nenu data is

required, the background video can be a still frame (a
vari at | 0 dn]hQﬁ ﬁré Ja?%"aﬁﬂég Auddral F(ﬁﬁ@@@n%d@&o identify the
[ d&ﬂtq 8a ranes:; | nent

streah atbowhﬂr:h @eqé@ﬂcé@uﬁﬁ belpagso i BOURGE: Re 5F ¢ SPBUSgf & two-digt
strezglﬂ ‘?m ﬁf IRNRA by L8Fo-chifadtbssdgesRs ddfiowethettipe vAlifomsation in the
a

C t fo r mp
011111@11?1 M@M\M lte@aten %q&{-%é@f c%%g‘f%sﬁ ysr oe(‘f:% t{’g&n 'EES é‘ftela&%e that defines
Bpk UdlinfeRdatior ihahk shutfafitonkd biyehe two-gigit @re@e:snmgber Examples of

o R o B SR ., ! 1T

PCT/ US2004/ 041667 1 Other chunks that can be used to

eat chunk i gﬁnce with the present
.CI:E“.N .ﬁ%rgcj—er%yanuvm e ﬁg—b IﬂVI\IU chunk
idbcl udes a " Wowenulan H@?Omiélﬁi?ﬁ@ﬁ

wiMenuManager' chunk (7‘,9111 fAfbdcaMdAiramat | east one

—angtageMenus —thunk—1IF a ne, dia” chunk
84" and at |east one RM??&H&‘P%QM%& gwﬁgmgnk 200-

e contents of the Langﬂgrg@&;ﬁﬁgs chunk 172" is
targety—srmitarto that gr In LanguageMenus' chunk
M jllustrated in EIG 00 oip difforcpnen to |
typat the "~ PlayAction’ uSmftiﬂe](&a?ik‘tnrﬂbﬁie)s not contain
SubtitteTrack ¢hunks Audi oTr ack chunks
#9410 The “Media' chy §§ht%[]ﬂ%}. pn;,qd’e? eartv

grirrroarl y

cijhfferent fromthe I\/Ied Gthaprihunk 174 shovvn in FLG

T| 1141% 2 ¢ ¢ ﬁ%ﬁwg 6‘?0’3 %t%;z?oélgg ?Qeg %(n:{;} g%: g e chunk

- 204. The ° Tltle chunk refers to a title within the

mul ¢ i medi e t &afdib®shunks 264 -
in AEOrt &lgntt@% %o%gﬁeﬁta% %?ﬁréhghmgg%?ﬁﬁ i )

coniptice mithdhe Aéfeirﬁle farmati dn ethes emhadimsis, piher forpats for the chunks can be
use&kﬂa% e;gé %‘g%’é éag&ﬁ%%f'tﬁb Bedit Y b&itoin tﬁ@éﬁd@ﬂed apdiael at ed

 engt h, f eat ures,or.,.sSi
ol lacyaversl Grigriimentt Hhe sk aened FHigth B iefe) ghunk 266 can be

rep&gémgd aZ@flowent ai ns i nformati on concerni ng nedi a
information that is used to create a nmenu display and

t he audi o soundtrack and subtitles acconpanying the

di sighedef st _sibtitleehurdhiink can contain at |east one

" Chapt er;, ﬁﬁ 06 The "~ Chapter' chunk 206
referenc% a scené within a particular title. The

" Chapt er DWEBBEKD206 contains references 20 to the
portionsgPh duligioni deo track, each audio track and each
subtitle track t'hat correspond to the scene indicated
by the ° ﬁ?@? €;chunk. In one enbodi nent, the
renggrmq FLERCEUNKp! enent ed using ~ Medi aSour ce' chunks
196" and " Medi aTrack' chunks 198' simlar to those

descri bed above in relation to FIG 2.5. |In severa
enmbDhk vaing Sec’ds IMEIDERCHE kodedhatrikdicates thesnbliide fragk and nature of the

subggg rt{%%% rg?e](x? Qﬁgfﬁf{}éﬁ '?nél);{eg ’Eﬁ‘e yide ooy’ rsﬁﬁi‘iﬁéé"ﬂxeasﬁﬁiﬂﬁﬂfe difacture. The

unks ch referenc honebtltl n
valod ‘diretienidipecifien dhestioe ¥ he ﬁﬂ@l& gading pogpf ot the subtitle. In one

emﬁ hiT8dan B8 ih tﬁé f&rﬁﬁhﬁﬁﬂh 8s. k}b@ﬁkﬁmﬂﬂ@lxﬂu MihietHherepresent the hours,

racks “correspondi to a art cul ar i
- mm the mimates, $8 e seconds and xxx tBe mill 1seconds V’fh e\Palue ‘subtitle’ contains either

the Unicode text of the subntle in text mode or a bitmap image of the subtitle in the bitmap

T
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track are referenced using separate " Medi aTrack’

chunks. As descri bed above, the ~MenuTracks' chunks
WOOAH0HEYi90i n references to the nmedia that are R§IEIR2004/041667
generate the audio, video and overlay nedia of the

menus. I n one 30 enbodinment, the references to the

modfe g";e@eﬂap ettfbott aé%r acﬁ%gﬁag&eﬁ'lsiﬂ%ntd}?ﬁb@@@ﬁhbf&se&hn ﬁﬁ images to

198! .
represash uthe asubsitlec Ffarmation. 0%2 0?36 ‘ﬁ%% ' i vk d contains
mfon?(ﬁﬁ’éxﬁ&ﬁié&ﬁﬁ:tt ﬁigu\ﬂiﬁ% H&ht and onb&?&rﬂﬁ'{ﬁmdﬂ Of?thﬂfﬂﬂbtlﬂ@gbl addition,

ment ed i manper
the FSab iy GEPIE SR oot Spier PRl i< A AP bl s g pit map. I
sevggmelhb?djﬂedts,t ﬂmCIengthl crmdi@ds wed itm g@dllde;ﬂm appwf efapikel information
title an r in a variety of |anguages. In one
TequiFRg J FARERRED P@%%ﬂg{?ﬁansl ationTabl e' _chunk 280 i ncl udes
at Mekistedim dilesTim rberdanss ik ugmbedimaris 2¢f thepgeggent mvention can

' f 2t AL u RioAS AL bat @@dwint hide demand
mclu%?fﬁ%a@ ﬂunkqg%ié Bem&di! %s%%nh oA idgo on deman

soptiogtions Malinodi e Do BIHE-IE8 15 RUA IR Uy Bipaggment oan only be
layea'tﬁel‘é bé&trédﬂl ' orC P Sr {Rdtthas beelh grhietiibe Sfeciirstightiofiplayback. In one

embo%pgﬂiq tgfe fy %Bﬁl?u A, %%ﬁc{}g Qgc% Egﬁfréﬁ? Qgéé?&%:@ggmén an be indicated

in flesinforhmtion rbouh ik tracls Gui the etddli tlist ohnek (see descrlptmn above). A

=
mu]flﬂgaﬂ'lﬁansl a{r&g WE I%K&%dggérgrﬁwg% gléélg&ﬁ' 6 adRdnKat includes a
tracklprqisﬁtpéthr@glﬂié‘lgl@ ngafb cenanigmalin gbout the digitl

ngh‘f K%GH&%%@%OW hﬁldﬁuﬁ{ DI\/NU hchunk is illustrated
t
oneAcH{SPHk 1 cgwgf ng Igl;ﬂl gmaa%g%rg N %%ﬁ%ﬁbo%ment of the

re&!ﬁf ﬁlﬁfbﬂlﬁlﬁlt tmt mbluabs 4 hilea Itlraoky rpnijtlptesmdmdirm,eat ledsb one subtitle track
o] n con a
and G fpaioeb iR i el B igad fid Gl RO RS, The mot lis
chuak GZE mdunm:%d iy ‘nzo vl ahm@blunk shownindile. 2 Aewithdhepddidamjof a “DRM’
ch liﬂ’ prﬁ‘)ﬁ 1§ Ch ?Ivﬁéo &ﬁl@@ Shasip@ O DRIV O WhunkQ 22706are -Fﬂ.ﬁa chunks that
cozﬁtfuamgﬁahn@ets mmag@n@mumfowﬁg@q%ﬁ@s 1 b dleﬂﬁggd by & FOURCC code
@cﬁ C Tﬁgtﬁﬁﬁ @W@’}cﬁﬁa@t@ﬁo‘ﬁhﬂﬂféﬁo Qe tridk mielse phd ity erbhdtwo characters
are cﬁ {t])iawgrrn%b El}ﬁg:tﬂe fg!ng(n nteraﬁtg %@;}%ﬂ@ 11 %elgnllafl%q%g}]e‘{lp Jr#aﬁnanon In one
embdmylbnt ﬂ:leS‘Dm}?IU BkuxﬁfZZﬂD?ﬂomdeas tlee digithleright$ magagenent information for
>
K S 2B, B R 0 DOl P Eim B ey e it
ngl:ﬁﬁhﬁﬂagmrmt ptobeetédrades tracvksusee Ferilkefarmetion insthg sPRM ophugk to decode

Eﬁ‘e su‘%‘fﬁ&q}ig “fo dHb ﬂ;ﬁcﬂ&dﬂfé abbérRe foF a&mkM chunk before

C

racks e rnterle vln
a ww ghu Iﬂxhla ferpreied pRINCIRING thaTr thet vidpe b %5°te°ted

tr a]!ﬂks e gyﬂﬂoh% St%ﬁlrb]ﬁladicleblﬂtgn@ witkleg eﬁlﬂ)@ﬂkneﬂt lof ¢le= presting invention,
the o s areriy gAY SREbleR e pitipt S it Ysed, the DRM

 chu@ROEG I RGe Rk élRe toilld pdpttortiebe frided chsnlathatxlsobaotypmdmnd a reference

Kk
to tg,g kgﬁ%%u%uoun ont I o Q%Q%Fé&p%’g L}Jollzt? Cglﬁ{eg(:ié;??ﬂltfoﬂ keys can be
locstedtin &l BRMI headse, whlbh riepeddidbe strd bk (zee ctqserm%lom gpove). The

deci‘%?lohl lle% taE@ts&gmb[@aVénd Eﬂ&%ted 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, 2 ‘number’ value 286 and a ‘key’ value 288. The ‘frame’ value can be used to
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25 chunk 42, each "video' chunk 262 is separated from

the next “video' chunk by "audi o' chunks 264 from
WERKRS/HI7986he audi o tracks. In several enbodi merR@E/U$24e4/041667
“audi o' chunks contain the portion of the audio track
corresponding to the portion of video contained in the

frameg SRrp et DR G SR 20 G b As Ut UHEe SOyPIblock within the
franter aclktbe ‘humbEnevaind2el indidatestthe nusbt dﬂelnefgpt‘diﬂu?ltesZﬁﬁthe block. The
‘ ’ start t a S .
kos} REROSE 1ffereRB the 06 B B b BAIR e SpEe btk

interleaved in the novi' list chunk such that the

" Viode Ghe CAUTK AL | OWi ng the “subtitle' chunk includes
[ vi.deo that occurs at the start tine of

the portion o .
¢ haBE b a‘éJPLHﬁ 1% 2R eptiopghshumlathat gan baesedtia index the ‘data’ chunks
in thal imovUlisd ¢Huak ?n(ﬁn ‘otﬁ_bl @nﬁﬁodﬁﬁeﬁﬁ,kﬁ;ei ‘Saxah I%ﬁﬁnl@fcaﬁ B8 implemented as
i val en st ar nme_of t.he vigdea..ln on _
specI A HETEVT Rl dn bt e digini it sRRSk cam bp dmplemented

using datestiuctmiestihat réfempcofiesocdtionheithin theeflpmidastgof thedésta’ chunks in

4 k - i i \ﬁ . " [4 3
e NP0 LR SRR AR 0 U M ey o g cun
by thetragkenumbernf e dategansl thedape of die ddfei Fep BOURLE@doligs referred to

abové@¥h 56 uSeiPlgs ffrpeiesp! ayi ng the audi o: ‘and vi deo
~within the file. -33 WO 2005/ 057906 PCT/ US2004/ 041667

1 In one enbodi nent, the “data' chunks include a

~ FURGCODINGA MULTBVEDTA FIME stream to which the

“d ' [ onas., .The .. FOU cqde consj sts_ of )

¢ wBBog BIKICNEe 0 E0Ghicn Gacte P J0 Eaaak analtipuydia fles in a
numbesdy wapst Inlofié metanchesytsiee f adcofdanomithremboditents of the present
. n ' t ) . si.sts..of .
ol (8 S LT, S AR 9B i, s
trackp ané syiitledrcks Lo igactingiarcdso pthenisdommation suelwes tiegw information and

‘mEtéﬁm%%{EﬁﬁfD%'eﬁﬂqﬁé&@?q’gtf tﬁéﬁlet. woh char ?ct er gode are
S in e. foll ow ng : . Jwo-character code |
PeQHET BYSIORS AcoRranss: with SHnbprdifaepts phthe Prassnbiivention can be used

to extréicinpfoemation Wottethe fvatoss dtks MM Résital Mided DIsktFBWYY@Rd author a
e

. R e _change. Audj o..dat a Subti t| .
singly pffmeia e fLAGRIRRP Sl YRbiiERRS o1 o Piigph oFention. Where a
DVDia hesinftial s@ubeof thd infaonatien, apstens imatesrdanesiwith chBdRizients of the
e T (T e
so thafjtheandie chayiks epiresppad fthe videoothiveks aribe dewhimreated atwltimedia file.
In add@iomie hfhuliBRrsBHekh 380 IED Mesd sidiéah dc;a%eﬁé EI&EE&‘ Fﬂnld used to

nat ure .of. the ned nd _contai n _fhe enco nme
genefhim Serindioneeed ih B RANEIR e nod w L hi n A

* ddthey ¢thbddimbislca? Goneaie dgew multimedia file by adding additional content
to an existing multimedia file in accordance with an embodiment of the present invention. An
example of adding additional content would be to add an additional audio track to the file
such as an audio frack containing commentary (e.g. director’s comments, after-created
narrative of a vacation video). The additional audio track information interleaved into the
multimedia file could also be accompanied by a modification of the menu information in the -

: mpltimedia file to enable the playing of the new audio track.

3.1. Generation using stored data tracks
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represented as follows: 25 typedef struct

_subtitlechunk { FOURCC fcc; DWORD cb; STR durati on;
WOTROFUFP6t | e; 30 } SUBTI TLECHUNK; The val ue "HGQIAUS2084/041667
the FOURCC code that indicates the subtitle track and
nature of the subtitle track (text or bitmap node).

Thg s\)/,r%!glllja\e}g@gcgord g' fﬂlbes ! E%dlﬁ]lfel Poforflﬁ gﬁ%e&t]ﬁ%%ﬁ%r generating a

es the tine
multirh&dia ifidg isilthstadilng PET. it.0.0The mais geppenent of nﬁmgﬁgstem 350 is the

mterﬁelqvﬂ,%.‘igefﬁe mlt{%'}]e QL 1R8eikdd dn H%]sf &Hiffformation and interleaves them to create

MM SS. XXX
a muttimedie fite mmag@rdgg:etméh %@@h@m&% ﬁ %?e Srg netnt tiﬁ]v%nﬁ&%' itP the format

descghéd bm cogg tné.t;(EtPl%%?(a@H%@ re‘é%ibéd idfermationt @inosiig tragta data’ from a
mets deipopensis o I ke LTV gUPHE panpfiiedtP e Oh, Boordance with
embS& RO Ykdp r@Eéﬁ‘t WS200dd 41 G6Agd demiehe3S6sever al

e Od] g]?}ﬂ,g—ge gh he I;Q\Flﬁé(ﬁl)t Fiepﬁf‘e?lteh d1‘§ Rt &I BhL &S &6fhge device. In

epresen e subtitle informt
sevel‘aﬂ elﬂmdﬂnhﬁsl,l albraf, the rebunks, prei 3toed 9 By STBR SIHTARS device. In other

' t & £ d
Ll LT T TR
or génee&tcﬁ aprayided sotheantsrigayep i 1P %rati on and the

gfmﬁxgaile éih%%ﬁe@tfﬂllhbt@at&i fn FHh 3.0.nthS ‘DA Ichunk 358 and the “DXDT’

n e
ke hoe S G g E e s i s
362 bs $i6mP onMHidragedevice adeis deendad @emaaﬁ@ée qogder 364 and then encoded
using; ag\iléil ngnﬁ) FﬁoijtS HSe %aﬁérgt%eamﬁdfﬁ"aﬁﬁakoﬁhé altio 's&@rbéBj%S are also stored

i s Inf 1 on _.can
on suﬁeg:b daviaes dudiors uigkteang gengsppd by dp aflt%%ﬂ“g & using an audio
deco lﬁ 390 ltaﬁﬁtthéﬁlg &f fﬁi&@eceaecﬂ @i &ismfgi ahaﬁdlmmg@arem ‘Subtitle’

chujhiasarb @ncrgtednﬁ‘@tg t?:ﬁ'rgsd 59% {OF%#,'PX& QBTag)B/ d@éﬁcr fl'ﬂ@tsubnﬂes are
prowﬁ&&il %OZEPB%? taRgbodert 317, fvﬂﬁdh dongertaty ek ningber off subtile foypnats into a
o s o TSSO 9 sy L 60 gt s
SR’J(,SS%B dﬁSSAl il additiat dwel)mna@ format dapdgithatraf jadopsbit l3111:11.3.1) including a

colq?:cc atp ﬁ(&(ﬁ tallﬂea?‘;lg C'q% E 19 hﬁ qaple EiniEMbed BVBNbitogdlor depth

ct e t.al
\demiatintmicaciant desHxisbesIvg ﬁnﬁleaﬂaﬁsﬁog Sepoii . SRS mulimedia fl
can g:ko‘i’ﬁci?%%e]tﬁaﬂ o otor PHLAE &R thble (3o “pﬂ’bpalateIFCﬂtJRCC code in Table

2 ey, ekt bR B cgh T W el 1b ' diftbint simultancous
coldrE“‘rﬂﬁHn' ﬁﬁmt 'ﬂaf)alhtﬁcbﬂ dgsmillivt d:elmm r alnkaltmaiﬂ’qo ewbadigegts different

a btit
ogloey O i B PR Pt s e ARAS, 2R fhcdll GHEROAR of the firs
tranktdder 37@is proeidedny sed:m:slttranemﬂlﬁk 37 whieh spmpreasesipe Qﬁ@ap In one
emlgﬂ%%ﬁént L ?tnﬁf? gﬁ!ﬁng hg}?%éd' 10 cgfng'tegg 1t bitthhp) &'&h@%ﬁddﬁﬁents other

rior each video chunk
smtﬁ&]ﬂcomﬁt&smﬁ)ﬁnmlatmmk@e@m are “data' chunks that

In one embodiment, the interfaces between the various encoders, decoder and
transcoders conform with Direct Show standards specified by Microsoft Corporation. In other
embodiments, the software used to perform the encoding, decoding and transcoding need not

comply with such standards.
In the illustrated embodiment, separate processing components are shown for each

" media source. In other embodiments resources can be shared. For example, a single audio

decoder and audio encoder could be used to generate audio chunks from all of the sources.
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contain digital rights managenent information, which

can be identified by a FOURCC code "nndd'. The first
WO EPMct ers "nn' refer to the track nunber RGTAU§20@4/041667
second two characters are dd' to signify that the

chunk contains digital rights managenent information.

Typ18:i§]§1 ?th nflfeg%'téﬁ Pin bd }Qléﬂr\ﬂ;d ghYREkmehker REiAY sedWarkhad connected

smana:g i ormation for 25 the
t0 astwaged(ewcmmhaﬁeirar @Fkéwi’fhg the "DRM chunk. A device

Bkt gﬁuth&e Rhédhtdrlaval ﬁ'tﬁ@inanﬁér qlebaited nbgesyein ‘“DMNU’ chunk,

rotected Vvideo, ack. u s i.nf,or. in t
e B o e S S At By s
accorddn€é 9/1th<3ﬁibbﬁlméfn$)bmb Ipyeseﬁﬂlﬁvmitma mast bé g@ne‘f@fé%illﬁl'@hml@ed to the
mterquger &hgﬁoceceﬁ e&%kgepgmr 1z e %H nf ﬁ{deo{rﬁcﬁg G3nkE #) b NHukifRidia file in

an encryptlo
accosdiemifhrantodinent of vhetpre@m ianegianie disceysed Meerprtekdsiqil below.
invention, 30 the video chunks are only partially

encrypted. \Were rtlal encryption is used, the "DRM
chdik Scoemting a ‘RXPIY skwdlee to the portion of a video'

chyfk ThabTh ScHRR' ¥4t ©d péitraed dheapnad atwiber kEyways. In one

that can be ed to decr t he _en t
embg@l@qe}abt msi (jgg%s, ds Elgﬁreg éntoly iﬁaﬁt@a“ﬁ‘?? i Qﬁ%h?c%{ ﬁ%ﬁ:‘? fnterBl% and then
parsédirth al DB chinkt e ons embodintennkhe émgtad:@gt,@ rif gkpighsed as series of

Th d
subqucpv)ﬂlcg@ \?‘)meﬁ{e Cr@égﬁtb&ﬁyg%@m%cg ELDJFE%'E@h gg'ib%ﬂﬁnent the meta data’
stateRmuitare sxprebeadrintang 0f adanetys of ﬁqgn{ttﬁemns,gggr@ gﬁmgnts each ‘meta

data® %\%ﬁﬁﬂ?&ﬂﬁﬂ Eﬁt@@& ﬁ'ﬁ@ R Péxﬁﬂ: &funkhs bﬂhfle_fﬁ éﬁihbdlﬂlbntsﬂ séveral ‘meta data’
statapganty nfclaﬂﬁ?r@t Iéf?m;aﬁ Aspsh Qﬁa’n“ﬂi’ée"és@eg‘&ates?’&eﬁ% “M%é%gsmﬂs) are

pars@@ inBd Rk chumabue 0318{'1 ‘mata dutetheatemenats (e oB@8 farmats are parsed into

wrri sposodson ot e e, Sl fyn 135 o S0

nﬁgﬁ%ﬁﬁcﬂi 6t Eichie KM icomfiguration filkt it passedstal vrsatedhe whunks within 2
d.to indicate whether the frame is encrypted, the
f%f’k val ue 284 points to the start of

en@&typmbddxbient kf aisydtem fongeneratingee JAdDTHsh ﬂﬁ&#ﬁ’é‘f a series of ‘meta
data) ;"Jéa%%fxéﬁg c'o{%%iﬁ%ﬁt ﬁluhhﬁl medonﬂ%u@ﬁﬁﬁ)ﬁlb eid dnymsm FIG. 3.1. The

Value ref nces
systdac&%@pnp]@dea@yxbﬂapo nuélgzd g‘r HJ{%Vlng tq a parser 384.
TheXMI Sconfidfratibf fle intiidek thblTenctd dath” embdmd(aséI}XMIs T parser parses the

m@héﬁﬂ?gglliqr%tgg % ﬁgﬁ&" C%Pp]g%Sgslfyd B@;&ﬁ&ﬁrﬁé BetadBhR" statement into

chufEB el 478 Riritteh e thel ‘DAD T cdtmnk i monbnpmfbmr péthedgneta data’ chunk

$ alflsd i,n the AVI format. In other enbodi ments, the
formatg desctiped, fi0V€an be i npl enented 10 using data

structures that reference the location within the file

ic('?‘? ‘H\% S, <IANE chhnks in the‘movi' i st

n eral enbodi nment s, “idx) . chunk )

i demsystees theeh D Rpapiepd @ham@raw ik apcoggance with an

mﬁd&?m%t@f BB Prdset i&ﬁ&ﬁuﬁf istiltesteipddain FIGE 3EDUR@Gnenw ckunk generating
refe

rred to” abaqve can sed f thiss p 3 di
ySIERCARD NSTASRUET EH, A EPOR BARY (R ol P B6mation. The media
mfdrﬁl\iﬁﬁﬁ icai tal@nthb dotns of at vidgenaurae é24nan pedidisauice|426 and an overlay

A{#n‘oer of ways. In one instance, systens in
SO“%F(‘?C dance with enbodi nents of the present
The generation of a “DMNU chunk using the inputs to the menu chunk generating

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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i nvention can generate nultinmedia files fromfiles
contai ning separate video tracks, audio tracks and

W€ 3903/037806t r acks. | n such instances, other inf AOFES200/041667
such as nenu information and 20 "neta data' can be
authored and inserted into the file. Qher systens in

ﬁlesaQ%) ra?@@fé%téd" by 1&%%&? S viibo,! BiRdiP rﬁﬁe&ﬁeﬂ.‘aﬁ\ﬁﬁfﬂﬂrﬁﬂon using an

use gfg ract Lnforma&jw/ rom.t he vario |
mteﬂ;:arvgg %ﬁ, Tglemlc%q oratien 1sml:§apgn? B“’i’g ¥ egﬁqngleraﬁ% and a video
encédef M@td’ﬂﬁcbﬁ?@@ﬁﬁd‘ol soerced2aandratade # imtHelmamer dlscussed below. The

t .of, .the,present inventjon

i BRI EIDS i eusties BiciRfitear RGP deeiisn 242,78¢ Aeiip bicoder 444 to
decaiedbe dadioeandi dricodsritddithe ntasnaf destrebedsbedows € overlay information is
genéer\ég ﬁ%sgq" ﬁﬁptrg%%o&'erc&% aﬁseeﬁﬁ@hﬁg%@&tlﬁﬁ E]gff’ ﬁ{ﬁ% écranscoder 446

I On an Sso t L
conmutbe @mlwsnt@agr@slp@ﬂdenr@smt?éwmsu@ba% stAndard hitmgp and the second

um%ﬂéﬂtaﬁé@&%%‘aﬂﬂiéaﬁ iRahaidd &R formBrsaelds §d uu‘&i" €or"BbMsion in the

uligefetie. Gindhe ST dle or s ALk FER cpae T

bulldlnﬂ}hd mmm Aavd been gIneeited Hho dHee rgeaerain @ertmnaﬁse the riefyrmation to
ti. addi ng additional content 30 to an
geneg%e %ﬁuf’#‘frﬁfeﬁéa file in accordance with an
enbodi nent of the present invention. An exanpl e of

adgljng ﬁgm&hwlcontent woul d be to add an

addi’t’i onal o track to the file, such as an audi
t r HE R0 srbedipien tho medisapdel de ay obigrt-eidenied @Oé@lnmws@ﬂmg all of

the ﬁ{éalﬁf - dilde @edd guﬂﬁithﬁlﬂhbﬂ@ ?Iflwanc%éﬁﬁa&thdﬂt&l \dre@fides iﬂbte menus into a

._addi tiona] audjo. tr nformation inte ved in

hier faeal et Ve B WS liP dRe B op e ABEBIRd Yo lmggpeg selection. A

medizmnmodel i:a#dw?daﬂée tvith amentbodithent ﬂﬁtliegﬂesient% infrentiods illustrated in FIG.
{ . .

3. (il JI0R! fhodtd b InBIRR & e Kiilaliandddl PRICEYES.Owhich is

assosi@ed ORI %m&rmimmwwg%@bj@ct& 46ps tac¥ledia’ object 464 and a
13 e n
Tra?ﬂ&%gﬁglrﬁa?%gmﬁg Tﬁ{“}\ggﬁlgpfl a&h?ﬁeﬂfs‘fcﬁtﬁﬁi% éiteeéﬁt'}hélﬁf‘language

~In opg em gdlmenfrﬁhe Aefaplt denavase fan Be indigated, by D363 {wo-loier language

codel nterl eaver 352. The interl eaver receives chunks of

{[,gﬁt on d ntgieeavesthe toczta by 1

§ Qﬂggagq B OBIeE!S  EIAS THeTagqn %Xﬁﬁl‘mﬁn‘l‘lm&s Y language
selectiba. pulesérihe i‘Meant iobjectsn46h dof ar gimtn Jamtpmge idoe cissdoinierl with the
‘Lm&rggegfféég%’ggﬂg r4§ Oy 151?1‘? ?dgéﬁ%e @a&ﬁ nﬁ’fe%t noﬁf%ﬁf:?sr Qésgaated with a

roma
numbertodr Battor'r ogentp 468 and mefbrenesscd atuﬁbﬁsreOﬂ ‘Meiglraele ahgects 488. The

f .
e AT ABEERO MARNAE 8 g
for theyMangi ebleelAf8 are stored on a storage device. In
S eEﬁﬂla‘Blﬁﬂﬁoaijwm is @tdociafediwieh & uAKEorA ro@]e‘é’é A7E PR ‘Rectangle

objost A Shera o SPiseT Al PRBUTSf S ERFD 4 PAFATiack. Shjcot 488

that imlidadsythefovetlay ageredascdcwhen die Yetiar & bfghaghitea roa a.diishlay. Each

e Al t n l eav, ti nt .

Actiply | Feds a3, 7 itockdled, My o "Rkl 17 GRIRGC B gap  fpctude
‘MenubxmFitions hbunkt 430a hlawtéorﬁlrm@etdm lobjent 4Eher ae@mmmé object 476, a
‘SubfIO5E C%’3515§5c§gﬁ8d "%,%ﬁ1oSEE@hHﬂ’d&ge&%g°§1d §6?'1a'y§ct10n object

store on a torae evice and IS code usi ng
482. Faghost @@%a@mts@& B they 19eppnen 06 sgmes! susiey to vwen;somputs from a

~ user. @T@U@Qénui@@sitﬁmg %ﬁcﬂb@m@ms \ol ePended K \MIME GHjelit Qhat indicates a

ment (hat S ulc? ge tl‘%glseltlglllgcp to in respdonse to an action. The ‘ButtonTransition® object

indicates a button that should be highlighted in response to an action. The ‘ReturnToPlay’
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on storage devices. Audio chunks are generated by

decodi ng the audi o source using an audio decoder 370
Warg0¥4éMséencodi ng t he decoded audi o usi ng an REAVES2004/041667

encoder 372. "Subtitle' chunks are generated from

text subtitles 374 stored on a storage device. The

objeﬁﬁlbgl tl§se & Slafr O ?r?sqm{eo Rgaé{ﬂ d 3 féa'%&@s cafdersubifleSelection” and

convert's -any o ubtitle formats

‘AudinSelecti®) abjastshrenisip elrenses to nTSWe Objﬁ?%ﬂ% @1301{5??@ below). The
‘Pla%%j i o%gé& 'cBﬁﬁu‘stJ PBLref@Ntobe @hzﬁlﬂérl’%bje‘éu ahn 8iscusk¥d below). The

dition, the bitm et hat

“Rocgpngle oot 564 e ghe PRETIDRIO e dorom PP, B POUR L
t alyihg. ‘Mélﬁa’cé‘ﬂ)]@ét ped &icﬁcdtﬁwﬁreumeﬂﬁbinéommbn deferenc2d in the menu

syst%l;?ﬁ% r}%@%ﬁ B{glegt 1'}%%‘ ucla%cikgnoéc] %dozft n&{ilger of “Title’ objects

487 nddciateiwithfit.| Bhe Menu’linaxiks’d ebjecir 486G rﬁwem Mﬂd@;Track’ objects 488
that .I?ag'lgl %ﬁlfg&geka Penk 33k %(ﬁ%gutoo‘éon AbAtge l?@qa%o‘iiﬁckg}ound audio,

ove) b|t rtmap th
backpzaeimdrade amgicrmﬂeysiﬁ di fferent simultaneous colors

t a'ﬁ‘ﬁ@ ‘TR e@t@ |4§t7 Qrdhdikbtive of 4 MOLHHL §resdﬂ1iat10n and have a number

of *haser ahipch Toerih MRSt e 430 Fhte with ol The Tite

obJet@‘fs dl&lﬁcc{jﬂtilﬁt%rsefdrmqs adeTraéhtionlpokayp’ dbpict 494 ’Eimc@inapter objects
cOo h CO n

are étﬁﬁgﬁ 9‘1{ rﬁff{talné point gp&%ﬁ?ﬁéﬂlé gag %@ {aﬁﬁﬁ and g number of

Agt 0 conpress
‘Mebialrap’ dbywbst HaB aﬂd!mdedmmﬂs themhdhe Fthaptert sbjests also contain a

refel% ?cgr LS55 Ly ?LH&&R) Hfect$189: Ehéh @Nﬁdﬁ"l‘%ﬁr @B]Hct aﬁéﬁ)@mted with a

rfaces ween 't he“vari ous encode ngco er T
‘Chapt%rnﬁbmb i indigatize pf\a poinbin gkher bR 9a ? 9% subtitle track of the

mulBRE&: sé?lYatMnch&Pf tefoRNB&Y ahl OMedifSotrder object 490 and a

. enmodi e o performthe
TIaEPPé@Eﬂnﬁ@Ok‘&Ib %&gt%s s&az’@g&%ng need not conply
Wi mheglll‘ﬁdmshhaﬂﬁaﬁﬂ@’%bj% 466 grivepsi 4 humbemoaxtstings thehdescribe the

RGERAL SRS P RIRE AR 9/ SaKhe, e o

objestsaanddthe Fdfedendagh’ eqb]@t&s iThgl ‘TranshitionTelde'oelsectaAf$ Basde gumber of

‘Traﬁ%lﬁ&&ﬁoo&ﬂeﬁi gl&*égtggw 3%7 %%&gg:g%%a%bp ‘ThiBlfioATWRup’ object is

mdxmwe b2 pericola ebipctianthss aaumper ph Jreintion ebistia PE appociated with
it. “"I'?Bisﬁdé‘r‘%ﬁt RHjceRs @e (@Bﬁ)gﬁ(ﬁbatﬁ%l cﬁEJa Sébitt s&ﬂiég tlam gﬁescl;(nbes the object
ected._ to a evi.ce s grd dis
i ondIS b Rt oSS pRHE B ¢ 12
marm ﬁiedihe&ijéctthﬁoﬁditl@ﬁﬂ e cohstrucENing knftvkare cohfigirBX DY 'generate the

SR Do B, o A A0 8 s

betviden thoy @lgentt. | nventi on nust be generated and provided
to the interleaver. The process of generating each of

the various chunks in a nultinedia file in accordance
wi 833 arCeneningrandMétfile he present invention is

d IDX%PDTmﬁ% r[kﬁ%z&?ﬁq{b‘i’ae chletatdtPiony.the ﬁ]gﬂu niodekE M&ﬁctlﬂ@p&sents all of
un e e..gener a
the giFpuLRg, o SEP-OFPREGES. T SNE- CROSHPHETIe g, ideifies el the
medifites us&d Bgaﬂw ®enus) The GMA cmhrhﬁcganemsad\bsamlgnamhtmgl:(m appropriate
user ..l nter DXDT'" chun
pars%aﬂﬂlfgn% %(S%et ‘ﬁ)z&t n%}adigf]gl r§ ex ressed as
semleshanfemmmenm apiidagi editieg apnﬁm@pnzma rovidera pser with a user
interfhd GBI Sthe dre A ¥hBETiof BRALKNED bonfi fi@ati HEI8 vilott creating amenu

model.

—
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DV apeey thegepnug £a8 bg rug

statenents are expressed in any of a variety of

formats. I n several enbodi nents, each "neta 15 data'

WO HPHIEMS | s parsed into a separate chunk. | n R§THE§2004/041667
enbodi nents, several "nmeta data' statenents in a

first format (such as subject, predicate, object,

augﬁl @ﬁ':}'?B&nfeﬁ&r WEst 9RGtherdhénu @@feﬁ‘?ﬂ thé'b&iPos the ﬁ‘Ienﬁ %Uﬂél such as a
nmet a dat a' tﬁﬁﬁwg}ﬁnts in ofher fornmats ar

€ |useH e © SRt optuﬁgs relating to
contehBlict ifldhded Bi tht eiEihadiariie Wehdrhted ih aberaamcXMith the practice of the

pres(élg{?f hi at ggrE Iel %ﬁg&mﬂk@ N(I’S%%ﬁf %o% 635 p%% lgg?.] Lﬁ?ﬂphmal user

mtepﬁbeeeﬂabﬂngrﬁm eliniinatisysf ehjedto i&ogeﬂermemmglodel bxenother embodiment,

hu IS,
the@ ”t"é% Hggﬁgwl hc?t{r% b%n %ﬁf{ecorfl P ura E%H h&gﬁg%faf% or & text
mteﬁa@m&.@nem@emmtmﬁ ®ides an XML
configuration file 382, which can be provided to a
parser 384. The XM_ configuration file includes the
met - e anedin FEIEWHge X\L. The parser parses the 25
lenwmﬂﬂﬁemmue ghenk Igeheratddy tiie ﬁ&ﬁa lagcfomlammr prowmigied e the menu

geneirﬁtgr 3§§<B;ﬁ?ud€ﬁ tt]l?.?kga[ ?‘]re&lgsa goaﬂ %bryd?a 5‘*\:\% ‘#ﬁé& tbﬁ%kg&&md audio
and datprovnd ondrlayk Gorthe buﬂ@scapamﬁdd abﬁnmnenxl mode@émr@mmwn above).
In oﬁ‘e nzgé%&neﬁb H%%%dﬁﬁ%ya%bﬁgﬁtfoﬂ%hcﬁ A Qﬁo%ﬁg dis@ibuted by Roxio, Inc.

I n accordance Wt
of SehiB SUMRRHA ishisehto pewde e sqwennpda agks Rt spRapRidhe Hideo, audio

and Ghion Ricktion B BA YorCabh kndd@aRiIdhdnng Syst em 420
requires as input a nedia nodel 422 and nedi a

information. The media information can take the form .
Of 328. 4/i@@@nﬁmgrm&nﬁé’c&ateaﬂffg‘ileﬁ 0 source 426 and an
rge 5 t .
b ey e 2, Bl BB B ARl B Mo video,
baclegy&melmudm/ athd/ Ewegrhend bettan overlays arensietsd in gfsingle AV file for one or

mork ﬂ{cﬁpe ana%@Ef( : onfconﬂlﬁ tﬁ@ﬂfe%a’ﬂ%ﬁé iftd fehd ANERle dafl be created by

uration and t he_ nedi
usmgrspﬁwm flesigned todaigr t:%}fecvléﬁ%eauah%%bﬂﬁorbf)v?ﬂﬂy Fiqkss The “audio’,

‘vidéo3 2and P&veXidy %ﬁﬁﬁksgﬁreat‘hlﬂihﬂfe? |cﬁuiﬂ§s eotaingy byerfayridemation) are
] tra oder}%ﬁ[ The lel é 2005,{/ 57906
Inte Hignaticopplignt 14§ ysing A0 LHERPaYET
i ntggr heatioied :iHmee,Va deparatauAIW) flecan\ber ¢ragted rfbocadt menu. In other

emb8§¥% a OotB' ngi lggr?%a?g g sgg%‘g dﬁlﬂe d:%)g%c'l 'ﬁeoﬁggﬁt itcP Q:ohl%in the media
mfonmtmunarsedzurnpmmeh@u@lqgmnduaaé@, bankngccemdzadwdrf@temmd overlay
s atio?l t he manner di scussed bel ow. The audio

info nformation is obtained by using an audi o decoder 442
and an audi o encoder 444 to 5 decode the audi o and

engo_plf CombiRtingiRe m&hﬁgﬁ%@iﬁh?ﬁéﬂamﬂh@\ﬁw[m over |l ay

|n orrratl n.s enerate scoder .446

n st tr
dn gneg Pia CQHPHIA A% coa@%ﬂ?é IQ Parsp IROETAISE fAE the XML
conﬁgiﬂmﬁfri filettb ercawes {WywMeng’ elugﬂca(ﬂbncmhhd aleyvep de atlditionythe computer

can 'f%%ﬁggﬁ? i}@RSI% ’acg:wp% gﬁl %5111 n??arlr%p Jﬂ%%@?&%pﬁ]teg ﬁﬁl@ é&ﬁgﬁrthe media for

cachr expuitr Ete foomputer| cos themu cmnapiete tira | ganexséivn o] the TM&J chunk by
creaﬁﬂg HMreckidafy f’éf&eﬁ&g béé&eeﬁ th@ S‘W@\%@nﬁ* Bk the rnedla chunks in

rmat1on “require uild the meg-% have b

the gMﬁ?JFatc@ankt Fe Seemral gmbeﬁmeé\ts 4bg e Jatorpgon can be encrypted.

—

. Enciypti6h ¥Bh ibehchitved by encrypting the media information contained in the ‘MRIF’
- chunk in a similar manner to that described below in relation fo ‘video’ chunks. In other

embodiments, various alternative encryption techniques are used.
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generate a "DWMNU chunk 358'. 3.3.1. The nmenu nodel In

one enbodi nent, the nedia nodel is an object-oriented
WO/ 057¥6r esenting all of 15 the menus and t H§ITYUS2004/041667

subconponents. The nedi a nodel organi zes the nenus

into a hierarchical structure, which allows the nenus

to be organi zed by | anguage sel ection. A nedia nodel

i n accordance with an enbodi nent_ of the present

i et idworiaria gengrationtok aenys o ihe abject mage! nedi a nodel

46%@% s B FIQP 3l BV mend/tit aitaRE 96ss coRieatthad il full menu can

be a@@})&@p@ll}r@%ﬁgg ftl}aewmtggljl 3 uﬁ%esrlgﬁ Lan qﬁé\/lap H.e objects 487

assoéi-ﬁfeﬂr\ﬁﬂ@fﬂeo‘M@ﬁk% 6bj leﬁtb]@C Thé 6bjectfmged feba‘lﬂorﬁhﬂnmygrgenaia&m menu in
cont ai he aul t n o}

scccEsR e e % L G s shpBn RErIG, 331, Software can

gendrii® «'ﬁlSEM]SAmohﬁgm‘mm ﬁtagfcg(gxem smenTHbat $impdy gg@:ﬂ,@mgpjecﬁon of a

partllggiaf Sécshoﬁrog‘ga] eéﬁn%e%ﬁ@%@%ﬁ@{bnf&ﬁ SERLHON 8 FRMRLIPYnd subtltle tracks

anguage Menu' objects 466 fo
to U gi ven | anguage are associated with the 25
“LanguageMenus' object 463 for that |anguage. Each

“Menu! - obj ect ,0Ci .8 nunber. of ~Button:
obpeef- Geis § Ea%gd%l}@?i raé‘ﬂc@w n?fﬁ"ﬂz‘? upps ¢ Wg?eacﬁn,gigﬁm?wnﬁle
0 bjS?thﬁls 48 8ccoldiace withasesalbambddia et ofi the' predeneitventigBare capable

of gepfrafife ™ iy XMF Qb oo O RRRRIBGHT SrB R gnd moms
infoasatinni atdevsing the XML fide togenesdif dag DX@Tarmd DMNU® chunks. These
syste GLAOE XV e &l!ﬂfgﬁ&hoﬂ Gtte u&ﬁ% thc,B%EtQ rliata? kihﬁﬁﬁlaﬁ@? and the menu
SO contains a reference tq gfé«a ?ﬂaéw (_:}{ 488
ObJWMt)d@ln@l atharembodimenss f‘aspnﬁ@uﬁél ths
i s highlighted on a display. Each "Action' object 470

i s_.associ at.ed, wi unber of objects that can
|n§}4u nafamwrﬁlé §ﬁ‘§gﬁsl on' object 472, a

" BOhk omidianehvnketin tebjmeeti” Agichvak” dRanultiniEd fles inlpegdance with

embo&a%ﬁr%soef tg% D{te'g%{lt %g%%lu&? Eéfgﬁ %ﬁghﬁ&f lﬁ;f‘ggc&: fiig an audéo source and then

encollingl 8. s@ercth ih iahé@e chiplesc ins aenordanee twidh the mée c:rf the present
mveh?@i uﬁ@ﬂe S%BL AR (YP%ah S chiiRY tén bE EBoded HSRE en ilﬁp@ codec.

ransition' d6bject contains a reference To
"Menu' object that indicates a nenu that should be

t rgnp_y tReO&Mszngaluﬁzof esponse to an action. The
ton ansj.tron' ect. i ndi.ca uf t

iR s d F%’“?e&s’ﬁ‘oﬂ’é’@f‘? Brefl B34 PRl S information

corre ﬁdihg To Rhagontents DO\ CRBRPoRHES OGdeCTeHuSR O Uh CGpllggivmants of the
j.ect .can ¢ t [ f.

prosGlRveg R h3dPufle MO0 R BT Y HRChBa 1 86 e audio is
illustretetlaim FI6f &4ndbs procsyi 48% invsiyescidentifymg c(ﬂg%)uﬁse‘ﬂdeo chuok,
1denP§’n?§vlﬁ&4§htﬁe ap(lf 'o%ﬁ&ﬁi'af Ja@@ém %@ SyRlehCERTRNGR extracting

ob ect

(486) b eudig| l@for@ﬁ}l@% tf'folﬁB Ahq %ﬁ‘&& @é‘ﬁ m%ﬁatsgﬁﬁ}ea new ‘audio’

l\

. churiiC PG HroGEs B Rfedivd e thy tdbél&onf(@'@)as nli&lél taat thbjeatite audio source

SLCRLICENIT e A e e

Obj ect 486 and a nunber of T|t| e Obj ects 487
ts l\/bnuTr acks' object 486
?&céﬁgglg‘h%@gfl% rcg ects 488

As described above the process o creating video chunks can involve decoding the

video source and encoding the decoded video into “video’ chunks. In one embodiment, each

‘yideo® 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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that are indicative of the nmedia used to construct the
menus (i.e. background audi o, background video and

WE29p3/@57906. 10 The "Title' objects 487 are i ndiRAYUS2004/041667
of a multinmedia presentati on and have a nunber of
“Chapter' objects 492 and " Medi aSource' objects 490

stanazﬁﬁq/‘i&éﬁt J%gm‘é\ﬂ tbhidh bEhﬁ;cofﬁ?I‘és@ed ToR e%‘éﬁ thf&ess mvolves taking

contaln reference nsl at|onLoo
the atgadardmdeoaﬁamdémg thepyidep snd geaerahng ¢ eoecla}frﬂca using the encoded
vuk@ertaln point in a nultlnedla presentation and have a

gi]vgdﬁﬁgen e}\{grgfnggéc%% Et |a§oé 8@9] ment 8? e present invention is
condepflmﬂy nihestated Tinalfi€l. & 3. cheovidap’ en@rhieeé’()()qﬁdpro@sés 502 the standard

video Wﬁh@gﬁcﬁlc%tl Rfdt@ﬁtesﬁ‘tﬁgﬁ&{ %661‘3 ﬂ% rﬁpﬁétﬁjﬁﬁ Ff.’ltw:[EJr'aProcess::—:d video to

'S T ndica
prowdajmngn conipensatieon t503cle e Hrmrocwd vigeei A discrete cosine transform

(DC@r ﬁé%ﬂﬁﬁfah&'i) §1’Uj i BhrfrRasH the %ﬂbﬁ%@ Eﬁsateﬁbhﬁ% Holfdwing the
at.ionLookup' objsgg di scu
J

Trans S
DCTbetraeasonn ‘%Paﬂé‘?%tlﬁ PR @ét M@c @poéfff 1y performed. A
complteaibe.rbn@fredxﬂ %1 6 $4 thied @8ndrixad b esﬁibhhﬁg b etk @oded 5 8iSersion of the
videB3 1%1? éﬁ? fﬁgg}J e éfﬂxgg g#@ g@ﬁ%ﬁ E%ﬁﬂgo | Cagﬁl}? Fr%&itorqeesﬁmation. The

compﬂmdéﬂiswm isdbgrevded to Ebr@rat&“ﬂwn‘gi@f cnifidkbl e obj ect

46
asg})m a E@ﬁ[ mgﬁo%eélfkﬁélﬁingjndg? g%el %ﬁ% Obj %%ﬁ’edge of how
the prexipwsly prnsessed el vedoavill desodsshy & agco@namyéqe (ste. when the

comp r-EES%HS‘IaﬁEd Q8 m@@mﬁ&%&d‘l?& et ayes Py, This iAf@mation can be

ns ation are eac ndi catl of a text
obta@ﬁi NGRSt %@3@#& %%2 the QR o dhe quantizerf 12, aigupgrse PET 524 can

then b pairfsingdd einfhe kitput obiheémterserqmnﬁmﬂand thearestiapigesbia a ffame store
constructed using software

dia
526%%%??35@?@%%6%03@%6 m & PO ous obj ects descri bed
abbindtiaedia tfdee st ambrcbncet wéthremhadimenta©f dioé presenisinegntion can also
f
1nclurdg %@b&??f p%h%ﬁﬁ%gn | gﬁﬁrlgrtﬁlg 2%8 3191 é:) ?gl%gvg%?% bedents can be
methpﬁi@ﬁf eQTRPIRESHE Yidewbasedupombytagn é@remt@na of Visfon. {fh@se techniques are
mscdﬁﬁéwwg beldRt End Yo né‘r PRI S moll Mheqﬁﬂﬁﬁe@ Ltfmltsoﬁlsed by the

|l e al so identifies a iles u b
quanﬁ%‘#ufé’ regfggeniniarions, &B’écﬁéﬁle‘flg‘?‘bﬁg‘? PSPSPIS rﬂ;fntfl? 4 g ProcesS can
also mahrde@syc&bmsuﬂ&nhmceﬁmptsl cation that parses the Obj ect
er |
m)ﬂ)t mﬁe 6513)8%](% g? @1% Bélglg c(sjo\?irug(ge s%s%é@ %Ongﬁhﬁg ﬁg)e/elme%?ed using a
compmermoﬂlﬁgereé ria ipkifomn tlwevamoue Gtnctjonsedestiibed afovanEsdviiples of detailed

USRS Mk fbenaitgs, o o el

wher e another nmenu systemis the basis of the nenu
nogigl;, PRapbeASing DVD nmenu, the nenus can be pruned by

oM REPISFSFiRc AT RO¢ Hist B SHHREBE DFATP Brsgdesigder 500 in
accoidanée edithd an cambuditherithef plicgiésert afvehitien caneseni number of signal
proce:gg%gqt 'hﬁa;ugs 6{} ] 5%503([{5}9 di l{%’ﬁ'@% bf ﬁ}h' 3 C \21?8% Ol?lﬁo %yeﬁ%bodiment the
prepretéssingail2ocancinvolye ewe orf albod dﬂetmlemugrmorausmtmi akserreduction
and ﬁﬁ?ﬁg' Ehbodiments where all three of these preprocessing technigues are used, the
deinterlacing is typically performed first followed by the temporal/spaﬁal noise reduction and

iy

. the resizing.

, 3.5.2. Motion estimation and compensation,
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t he pruning of nenus can be achieved by providing a

graphi cal user interface or a text interface that can
WORNSAFYOXM. configuration file. 3.3.3. The n@giTAIS2004/041667

i nformati on 10 When the "DMNU chunk is generated, the

medi a |nforrrat| on provided to the menu generator 450

i ncl ud at a
vi (fé eBa cﬁggr 2 dachgﬂhEee %’l orgg?gﬁ}%ﬂovgﬁf?%s%‘tnﬂwennm can
reduch ehdammnbwrsofsm;ds freqadred to repsesehe Vidsadrack dw esearchmg for pixels that

are ggéaﬁlédnglt ﬁggﬁl'plf’égg%&?%sn Egté(i:&t@l‘l‘ﬁ eﬁ(:iﬁd)ggﬁ\'r/l\;!?gﬁ gllc?to\rtl Gﬂly contains many of
tho Rs3q BIFCIsr e she Lalbra Gl SICOGR P (DG, BBHAD IS of Reprohes for

matc%%ﬁ k€ BixBRPeBvdchaalis ftie(as xﬁ@crreblet‘:llts phelsy haﬂé—q)memmaa:luarteppmels)

nd b tton se| ection over
and St RN EL PRt MR ol Yot huatiey. Using
mottdjnsmimdn athevacofldrecamagpsent andet of h:h@ pmteremmulyaby repording the

bac und v '
S 0L o8 gD B BECHOAL B8 B R e o overy
framen Suwing mmme@mﬁémsthem@o@h Grirdest ‘%ﬁtﬁaﬁ%?nltt 4 gnalypiog into an even
dfm%éoﬁsf §ﬁ51§ réfen:éd EB?&EJ roBlb41&’ TRt daeh CHaaoBbclYin the frame, the

usi ng tware des Q |nterleav vi d audi o
encosigf pghtrg\y@ find @ matghing %?epﬁfén thcﬁj]arlegmus ey i“gé PIQLESS ofahymg to find
matc}ﬁi‘igi,a rHigoks i%hbkﬂléﬁ 4 i ‘n@tionssdatcht.| The ahotids of ohe dinrecraplock’ can be

reprg%/r;?l Xscaﬁﬁf)r gﬁ% In%in %Iargct(ﬁg ée%g?érs G e]gl%g&t&%gp‘\’ﬂhe motion search
algolﬁﬁﬁhmane}:cé plxformed awitle pariatsedogveesf off accorasybd. whelgtnst search is one

whefreo{he ee?é&lg?@sgﬂ gf g 18&3?‘?1?1&&%&1&%3@(2% A &)%t X OfbRiphfthd %ference frame

nt al
in citbeli dimansiooranet Pigel dlst dimc I Bodtpixel Wéarﬁléc&@r%ﬁﬂ 1! ierches for ¢
mat&ﬂi?%ﬁlocﬁ ‘Bg i&%gh'nghMu% theABfrdnek EanRUN dithMalil@iision by half of a pixel

rmat i nbi nj nf.iquration
at aftlm“é Thecknonter ) i) R GOPKA oo ST RREHHR < sefihes involving o
arfuPiFy be ea@rgﬁnfmﬁmed to parse |nformat| on fromthe

(g/:g'@?%%%lg rﬁ%\ﬁyggn L ll@l&%ﬁ%ﬁ%{)ﬁl&%ﬁﬁe 3, n%\%lrdgirﬁs Iﬁgﬁgﬂ‘ estimation in

accardertewithen &Rbédinehtiok thel @mﬁmtbmem dyurifeg ﬁgvtxoneestlmatlon the
enc&vl hg% Jtc%éssttg'ﬂil Elto@éég‘e& bﬁe{i‘ﬁéﬂl and ﬂfe r&ﬂ&ﬁb ﬁ‘ﬁﬁé‘ wlﬂ?ﬁfls stored in a

ete the gener
ﬁ-amemm 526\Fhe Byeviasclma ds ERFTHER Ak FGPE  EcpURRef the quantizer

peer %*ﬁﬁ ihi&se H@é&ﬁ@ﬂﬁbﬂ SIWid anshveRe D(E‘ﬂ iransfbitidtion 52433 he reason

for p s qiggttl%ag% @g&g?p%‘@ r&ahlag {K%% tﬁ%ﬁr mgﬁrtr%g s as it will appear
Wh&ﬁ‘ﬂ%b&iéﬁd)yba}’pl@f&'ﬁij ptdondanich evithedi embouiimemmf theErpresent Divemsibn.
in

K
d e é\{[?fil% 80153?1363961?1}2 15, %Eirgqrmgd %bf ot%nggﬂé‘ %foc&? m&&‘ Q'(e?tors generated as a
resulitdfanotich estivodioneTheresulhis muappaoximation pf ecamepdqsh image that can be

eghol ?%e?%g]i 3 a el RS0 Gformation.
mat@é{iﬁ%@%%jg%ﬁ mgﬁ%?%ﬂ Aut omat i ¢ generation of

menus fromthe object nodel Referring back to FIG

3. %53@%@3@;‘3%@%3 | ess content than the full

menu can be auto aI I ted f .
e By o B S e b BE 1. 3. o
accordance with the standard speclﬁed in ISO/IEC 14496-2: ZOOI(E) Annex A.l (coding
transforms).

13.53.1, Description of transform
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5 associated with the “~Media object 464. The objects

used to autonmatically generate a nenu in accordance
W 2085/68T98nbodi ment of the invention are shown HGT/GH2@4/041667
3.3.1. Software can generate an XM. configuration

f|Ie for a sinple nenu that Si nply enabl es sel ection

&ﬁ,s@ ﬁgjc[t Loula th?ﬁcéf' o % r@ffhﬁu@f &é:ﬁﬁhhaﬂétﬁ Mpoints to a
e f on OF e au 0 an title tr aC
ﬁequstmy d@ngn IeresaBintionalil thy cxoPL Adeo CORRIESSRTE %'Qi‘ gpsipnal DCT

com?érﬁg g%o%bl%"[tﬁ& '%P?orf’d Ivﬁleresl‘&ﬁlﬁﬂ&cidé @@cmbfbamqﬂw éxiploitable. A

LaVelal ments of the present ﬂventlon din
frequensatsioamnainblogk et b # AT AN BARESER PTG Q?’ne"F’i"PX Cocing.

contai ning both "neta data’ and menu information and

using the fi eto erat and "~ DWNU

chunEs hsﬁégLP g‘{/‘@lwé ad]g?lp\/% P%ﬁmﬁﬁ?&confl guration

fi 'EheUBCTgotitzicntetam amadified fio improve theagitlithef themyantized image
by ]feﬁ*l é] gg%ﬂgapo% ﬂoﬁg qﬁﬂe@%&é@% %eadﬁl?eap%%ﬁt Eﬂﬁ@fuhﬁﬁ viewer. In

Gener.atj ng
additioon kil Sthecaraibel restucech by iesTeasingn @ATHERION 1qisR chﬂ}ﬂRn%‘Pf the image

whefblt ttid ARk Ay dl&%rdaﬁleq}%ﬁ@!iﬂﬁﬁ?ﬁe%ﬁ h 20 enbodi nents of

pr esent |nv ntion_ can b
aUCHTSOdeE B ACCBRIcR S &R B0 ﬂﬁ“ 3@%?%"’83‘?‘ bfifn¥hn perform
whataiédtéi'erré& 4okss ian ‘Aeedrntineisnial h:nhdmemem;t’f‘hm ‘siowl hpsychovisual

%’l%g% ve%%gg 8£| R 0 g?[gkné)edérg? dde% hﬁ% ﬂgéllddllgwmg some noise

therR&an Fsandk songe difdi ittt Vlhg:aémgriée & apnearaace.cThe process uses one

metHcop rdoei H n1"11cc:‘:h %@sstﬁa%fé}&ﬁ fo 509t Yl apkdLeks, because it performs a
respon i ng 1.0 the contents I
cons;derabls@mnhgf copRRIERLondn RN bﬂcwéfﬁl t he

Pr S et ehﬁﬁ&ﬂén@i‘ of %ﬁcé@r&ﬁ EIU Thkcdrh@zoa ugHth. en%qlﬁmeﬂs sof the present
t hat can_ be used

0 unk Ugtd al

invengion Jmplemegd By o%""égs pﬁ@ qvwa %@ap%eé?]eﬁtf yT'ng gﬁ%Z) Bsgchowsual

enhanticHRAt ischupakle of ctemiolling wheledirje tpeasuwithin a block and can shape
|nfa|?r mation that acconpanies the "video' chunk and

quapyzation Nolee. 30 (486) the audio information fromthe

eX|B¢thnlye Sl oansh fadt spsyshevisual enlargeyients ﬁéq/vdrs@wa?cbm greater detail

belcz LQ@J)ﬁer é é)\ﬁ%ﬁ glt?hdtnﬁ erh SRS BAEle &Rﬂneﬁhﬁ agcﬁﬁ‘éiﬁic@ ﬁ)vu:h embodiments

e entlre au i %\ d d that
of the prasenfidaviention inpludie FEhAIcemeRts Hcsae AgisB @ Pﬁ@ge cdgos an

seelé‘wjbﬁlcleﬁtrﬁ@ MRt @‘ev@:l‘kgﬁ) quadtifatiofaidieahiangss ofithedhage where it is not
descr.i bed above the process of creating

readﬂymar@ﬁhm&ﬁ%‘ﬂ?lﬂw ve decoding the video source
and encodi ng the decoded video into "video' chunks. In

one enbo each ont ai ns

i nfor matfgﬁﬁlog’ g”r;}ﬁchfms\gr%nn%ﬁﬁ#ﬁwtgeo The decodi ng

pr OHes $siewhgisychaivisial @ebarmmswg mpdlmes Blacks phrthe C‘Gﬂ%ﬁ image and

r QR tHiat witbiRdegiBgathe vid

oo B RSPt ST A S i patgone i
appbasenast | Invpiec mbggingat,y Hisomged puthay dnclydes &% e rst involves
gen 2868 %? a'dﬁff&’eﬂt@ﬁe& AfdgdeOfor Eﬂéﬁnﬁﬁtgﬁﬂﬁ[aicw phets, Thodiffiragiated image
is ggme,rgw dn and erécaribleﬁgoelow ® se%gllﬂ{] lét%,géj ?ﬂv%gvets I}Eodlfylng the DCT

coefficients prior fo quantlzauon.

3.5.3.3.1. Generation of dyﬁ’erentzated image
Each pixel p' o of the differentiated image is computed from the uncompressed

source pixels, pxy, according to the following:
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A video encoder in accordance with an enbodi nent of

the present invention is 5 conceptually illustrated
WOn2083/379®. 5. The vi deo encoder 500 prepr ocessaCBUR004/041667

the standard video information 504. Mdtion estination

506 is then perforned on the preprocessed video to

pr oy, de [ on_ nsat j 508 he rocessed
A PSR AR A
transformation) 510 is perfornmed on the notion
conpensat ed video. Following the DCT transformation,
t he"R@®eo i s quantized 512 and prediction 514 is
performed. A 10 conpressed bitstream 516 is then
gengr £ DM, 150 EHoB IR 285 Lsideide®l8 version of
th ”Va?’geo iv%th m%tion codi ng 520 generated using the
results of the notion estimation. The conpressed
bitstre [ . t O rep Bedehe " video' chunks.
In or de?‘ﬂ-‘g% élrl?godr!)z?a?r% iogn escfedl’qﬁg ¢

] tiron 506, the, syst .
rusEhehmodifikation efdihe DSIT pesfficieris ci wpb‘ifsqoylmlﬁ%@@&féﬁa%ck ringing

.fact%f @Hﬁp%ﬁ)ﬁﬁ gﬁﬂlo\ﬁ‘fc EherPf asteBR 48 aModifidesatoMtle Osufticient values.
8. g. en the 15

conpressed video i s unconpressed
for viewing by a player). This informati on can be

obt ai neds. Y. 3. N\CogRrdtibablodk@ingdik fabver out put of the

guanti zer . . nverse. DCT »C s
et AAHDIGHR phie g gram ey cRLai i WBed on e local region
of thddiffeessutinted fvage dnjembadimentewberetee bloglk i ¢nfingd @agn 8 x 8 block, the

. durin ' B ' Itinedia files
g e
i nvisitiellyna datesholld s determined besed nihREeigRm and minimum luminance
pixdls ¥l analmephaweagnt s 528. The psychovi sual
enhancenents can be nethods of conpressing video
based upon human perceptions of, vision.,6 These
techni ques are thraskeldsqd=tlaot %@xbardﬁmamgﬁékh%rally
i nvol ve nodi fying the nunber of bits used by the
quantizer to represent various aspects of video. O her et v
as JBet diffefertineddmageliang thy deesholdcans usad 4@ gpppspigemap of the “flat

' pixéeig ﬁ:?x%\ﬁiléc@ & (fdﬁeﬁég Bol%ﬁtiélrfopé‘zﬁ;hqgm RRE o different threshold

€ encpd?n system ) can be 1 npl ntaﬂw%sin a d
precapiieareationfofopnivn afflalaixdy farithe cpErS ByBe P’raB?E generated. as
follggscri bed above. Exanples of detailed inplenentations

of these functions are provided below 3.5.1.
Preprocessi ng 30 The_preprocessing operations 502 that
are optional l'y perf of#fed™byWhen e?q@(ftfg?e E@ébtdcm
accordance with an enbodi nent of the present invention
can use a nunber of signal procgessing techniques to

i nprove the quality TR @MEBHEd vi deo. In one
enbodi nent, the preprocessing 502 can involve one or
all of deinterlacing, tenporal/spatial noise reduction
andThesbag bfiflat pixele isofilttreeancordilgtoe simple legisal ereratipase
preprocessing techniques are used, the 35

o g3 WP A, U 5 oy By -

resifmk'hgothal.—v{ase?. Mot i on estimati on and conpensati on,
- 43" W0”2005/ 057906 PCT/ US2004/ 041667 | A vi deo encoder
i n accordance with an enbodi nent of the present

| NVRRL 1 2%i€d8 in the filtered map are then counted over the 9x9 region that covers the
8x8 block. L

Slatcount,,; = Z fla', for 0=x=8 and 0=y =8
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foll

koo b RIS ot BT s Sy oy oma
delth 488 2k 30 0ik(de)ta baingatetebminefiaocimdips to payrhpwisheltechmiues.

reduce the nunber of pixels required to represent a
video track by searching for pixels that are repeated

WO20p395996l e franmes. Essentially, each franme i P@E/N§2¢H41667

typically contains nmany of the sanme pixels as the one
before it. The encoder can conduct several types of

segkch o - : £l | HovafiRexpression:
( adhEaER o i e Bidh Rl SaRElaeaieneh P
quarter-pixels) and elimnates these redundancies
whenever possirugtgbithgyt= { fotecimtg, i e 240 &IZOS/}A.O

Using notion estimation, the encoder can represent

most of the picture sinply by recording the changes ]

t hathe B3R 1R GU Rt B¢ eart then baderifadarsing the fellawiog expression:
storing the entire picture for every frane. During

noti on estimation,.the _encoder divi.des t. me it is
anal yzi ng i nto anR@gBEAGRPTG d“%?-ﬁ?%%ﬁgg?éP?gn

referred to as " macrobl ocks255 When efaghrgrivicrilobl ock' in

the frame, the encoder can,q4y,. E hi ng

bl ock in the previous fraﬁ%géﬁﬂgk%?%%gggﬁggﬁ%fying to

find matching blocks is called a "notion search'. The

not i on qf e, ~rmacrobl ] represented as a
t wo dingh%%gﬁépg% %%%qufé%ﬁééﬁgg&,y) repres ntq@iqn. i
Thaheanexgy foeblocks ofithgdmagh s be cyletlpied rusmgahe fpiiqwing procedure.

var. i : &dpet search is one
i 4B o AFRRER S B AR el

wll try to | ocate matching
bl ocks by stepping through the reference frane in
ei tAafrwdidBOYIiOPer@ditnediontthe sduree intage: 1 na hal f - pi xel
search, the encoder searches for a natching bl ock by
steppi ng through the reference frane in either
di mensi on by half of a pixelT=@CHSti ne. The encoder
can use quarter-pixels, other pixel fractions or

searches involving a granularity of greater than a . .
pi wvellere 205 thh 64 spwicedmagarivatnans values NS &19"% 1pgstion and T'is

et ] I [ bbrceageas. dance with an
the SyfoRHFSE GRhE Gin€ Bbrkivh of &1 sblreoa6aGE

—

the present i1nvention. During notion

estimation the encoder has access to the preprocessed

vi dgp 502:pnd 4 harukyi Quesidiernpositidn ¢h definat @s dlie isquare of that
framg store 526. The previous frane is generated by

coe § VEWE out put of the quantizer, performng an

i nverse quantization 522 and an inverse DCT
transformati on 524. The éQ@&@ﬂﬁ%&)L%&:@?ffOfﬁing t he
inverse functions is so that the frame in the frame
store is as it will appear when decoded by a pl ayer

i n accordapce it pr esent

inﬁ%ﬂ??&ﬁ?ﬁm P%ﬁﬁggﬁgensa #@%E?gﬁ%%P?orned by taki ng

t he bl ocks and vectors generated as a result of notion

estimatipB., ol ?ﬁgé | shifasaRPr oxi mati on of the

encoded'ﬁﬁgé%h?ﬁ% céﬁnteyﬁﬁ tched to t actual | €e with th

by Preowiodifiegtieriaf theoR&T %@ig%@és A% 8P PETOBRS §ba%¢.°§ag‘. e with the
bR 15b6esE OB SRferh! RSN heMTceanih parfoemsé f@CAvery non-zero AC

3. 5rg: BT RSk kiR latoh 3P SAQH 1802684 AC coefficient ¢ is performed by

calculating an energy based on local and block energies using the following formula:

energy, = max(ak xe,,0.12x totalenergy)

47-



10

15

20

235

30

35

WD 2005/ 057906 PCT/ US2004/ 041667 The DCT is a net hod
of transformng a set of spatial-domin data points to

WO XpEGIecy domai n representation.
vi deo conpr essi on,

a 2-di nensi onal

DCT

In the casd®Cdyus2004/041667
converts inmage

bl ocks into a form where redundancies are nore readily

exM(&%ab
mat X

the BllewangtabRsychovi sual

%%?xmﬁﬁm&ﬁ§ﬁ§ﬁ@%Ma%9§§EgOE

I'S €easl

conpr e

enhancements to transform The
DCT coefficients can be nodified to inprove the

leRE Kok AR RS ARitioRHE Fescribed in
y entropy coding. 5

quat ity of —the guantiZed 1 mage, by [ eguci ng
0.0 quant|ilz4t i on se in%sPeas wele it gﬁreadg &0 2.0
1.0apparigd to g hgnan vieper. |fmpoadditj20, filp29ize 2.0
cTam fje_reducead I ncy easi n ntizafih@n noi g N
1.5 porti of fh?ngiyrmgn 283 \.A!genfqgeit oL 2 re"ﬁ'}oy 2.0
2.0di scdrn@bl e byz.@ humain.gi ever|. 2.8ncodef2.0i n_ac¢@0dance] 2.0
WThign_enbodi mgnt  of e present 1 nventki on ca
2.0 pﬂrfr“?QnQ ma;i@_;et_eki o ?éaa s ?&b psyc 2'9; statt =
2.0 enharjcegrent . IThe sl op2.0psychidDsual | 28hancen@#t 2.0
ZQZE?Lyﬁf ELOC Pinthe%ﬁlggg | JIgge anp, geci despyhet hef 5 g
OV g—SoHEe-Ho1-5€ nere—Can—Save SPONE"DOT 1STW T ITOUl
2.0degr ddi.og t he &Ddeo’ s{ ZPpear aiz®. Thel BPocess|Bdes ane2.0

15 %eriggggéicpénggﬁe The process is referred to as a
" sl r

S,

ecause it perforns a

consid

erabl e

amount of conmputation to avoid bl ocking or ringing

w sy

followglgtrelagg@s@%
psychovi sual

where noi se appears W,k
guanti zati on noi se.

psychovi sual

0o it refihg

vi sual
enhance

Bot

ments of the present
enhancenent .

ment

fhe

The

sl ow a

“fast'

nd " fast

i's capable of controlling

N =3 NEHcradesegy, Shape

20

enhancenents are discussed in greater

accor n

ce w

Waru il 2hinBe &4 %@Eﬁieﬁﬁ:@ hRRpeRsR

odi ne

nts o

tablp{B&E&Nht i nvention includi ng enhancenents that control
seek to concentrate

noi se at

i mmge edges and that

hi gher levels of quantizat

I mage where it

i S not

el

t to

neas of the

cek
VO areard

hunman

vision. 3.5.3.3. " Sl owdygshEpwheral L Efhancement The

sl ow psychovi sual

vi deo i mage and detern nes whether allow ng sone

noi'He: loalnup sabde i3 dosnpmitedras follaieyyr adi ng t he video's
I n one enbodi nent,
The firsgt
di ff erenti al.éd; F=mai

The differentiated i mage

appear ance.

two s

t ages.

ool i)

is generated in the manner

30

the al gorithm i ncl udes

ion of a

At é‘é’ﬁ%%l%?‘ Qy)

descri bed bel ow. The second stage invol ves nodifying
t herHGhincCoghdl depntls opyuatizen Gyumntesaritteddn thedbllowing table:

Qhebe apbBfEaBRES IR &R disckl ) righy datmeusing the

i nvention inplenent a

Btag afidfp90 a look-up
f the

enhancenent anal yzes bl ocks of the

| d:b.d.d;}:’C£ngE§tlon of dlffepgnt!ated !nageIE@?%u
1 fromthe uncom@®ssed source|pbxels, pxy. aceding
5 to the toll oW Pg: 17 75
3 1.0 18 9.5
4 2.5 19 8.5

15 1.5 20 10.5
6 3.5 21 9.5
7 2.5 22 11.5
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-45 WD 2005/ 057906 PCT/ US2004/ 041667 1 P y=matx+ty
-Pxyl 11Ps-iy -P:yl, 1 Py+1 -Pxyl, I Pxy-1 -p-V where 5

WP 200%937906be i n the range 0 to 255 (assuni ng 8 RETYUS2004/041667
video). 3.5.3.3.2. Modification of DCTcoefftcients The
nodification of the DCT coefficients can involve

conput ation afg & bl ock ringings 10 factor, co ation

e

1HPack

of—btock—emer and—the—actugh—nodifTcatom
coefficient Jaldies. 3.5 .3 3#4 Conputation

10 ringing factqrsgor each bl ocl of the inmage, al {ynging

factor—Ts cgl culatedbased—an_rhe rocal regipn
11 the differentli%led Lmage__|.n odiment s _wherpldfe

i2 block is defijrpgl as an 8 x 8 |plpock, the 15 rjmmsng

Tactor can bé rterm ned usingthe 1ol Towm ng od.
13 | nitiall VA eshold is det %qu ned based nnmr E

14 maxi num and 7§ mum | unmi nancd 29i xel s val ues mi3.hin

the 8 X 8 bl qck. threshol db, d = fToor((maxb -1
M&#m eAtilat ed—i Waéé %nd Pﬁ‘é

threshol d ar used to gener atlegla map of the "f1hs"

B e s RS QRS T hr esnol o pr events ¢ he

creatlon of a map of flat pixels for the entire frane.

IS RERST Sl 5t e 1 el e

and fqxiyregrsgieas fespactivelys J'@dors?c@ab Qflipgnt, ghey @kwﬂ@esf ngth@amge 0to 1,
withO® %I@ﬁfyﬁ{g no feFdét ardl1 \Hﬂ%ﬁg' ﬂﬂ%&ffcct 11115181% Elndbdinent lthe values for

and 1| =1 flat', otherw se 35
km‘ﬂ?ﬁé‘df‘ﬂaa?feﬁs%ml@eaﬁs%ﬂ 5| ter ed map are then counted

over the 9x9 region that covers the 8x8 bl ock.
%@%O& =Eflat',, for Ox8and0y8 46 WO
'6 PCT/ US2004/ 041667 e risk of visible
r|ng| ng artifacts can be ev f&maftebL usi ng the follow ng
expression: ringingbri skbmag,=1.0f at count br oa
-10) x256+20) /40 5 The 8x8 bl ock' s ri ngi ng factor can
then be derived using the foll owm ng expression:
R tOkdigihasdeor = 0 when ringingrisk > 255 = 255 when
ringingrisk < 0 = 255 - ringingrigk otherw se

F e = 0.0

The output from the look-up table (dy) is used to modify the magnitude of the DCT
coefficient by an additive process:

cy=cp— min(dk’lck |)X Sgn(ck)

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 mput luminance pixels and. then mochfymg the DCT

coefﬁclents
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10 3.5.3.3.4. Conputation of block energy The energy

for blocks of the image can be cal cul ated using the
WORAPHW MY procedure. |In several enbodi ments, PETUS3004/041667
bl ocks of the inmage are used. 15 A forward DCT is
performed on the source image: T= fDCT(S) where Sis

the 64 SOULCEr ICHRORhYT: ARGRNE ey Of the 8x8 block

i n questTon an transtotned version of, the

sarin fioportarees Maprande geperateddryccalopialing iy JpPoHange Valfe for cach
pixd] ¥nt 't]ié“'lﬁﬁfutnﬁﬂfd‘ fpi[fi?:k?(?ﬂ 1RO Srgut OFtdes ﬁ@’géé niad sa.tﬁsrztlhembodiments, the
. square of that _coefficient's value: = .
impsdes vaNRHBrONTRES tRRE g BF HEaR P 9 pif dsliion tocated
thattHafifdslal pixel. TheIiBpdrtanGdahdp isiaentrayodpixel dnporia®e” THues.

fle he. L Gl; ic range
' M pafe® ot PR g KRy SRR ohey By Rie Tihamic rng

of adribikoofipixels surtdvmdppdbe _p'gc_el @fnbeTﬂlfSGV%HefﬂWi@?@_ﬁ 9}he dynamic range of
a 3 39" biock %f’%@f@l%&@& fohithé Bilel RREA6E (Y2 b@aputed by BabBtracting the
megnl tude “of _ eac

T b e e e gy B s

aceiiiRgolihcBS ¥E B Piies Yal) b baidetiesl frimethB@Txel’s dynamic range as
coefficient nodification of each non-zero AC

follg®®f ficient ck is performed by 35 cal cul ating an
energy based on | ocal and bl ock enerzies usi ng the

v

followi ng fornul a: enesgy kosmmas{dk,3)+0.001
xek, 0. 12xt ot al ener gy) ‘-947 WO 20057 057906

PCT/ US2004/ 041667 1 where ak is a constant whose val ue

depends t A CheM - B@siehison as described in

the fol |%€M3rﬂfﬁ‘g€‘ﬁ§m§8§ 1_?%%%%5 D el 29 .

5 InEne egbpdinentoth ngpditieation of shegDCT agesticienss {volvgs eygeneration
ofh%siQ-f%m@ioﬁ-eQerg@-n@atﬁe& a8d Qefla DoRv9 t26165.2.0 2.0 2.0 2.0

2.02.02.02°02.02.0 2.02.02.02.02.02.02.0

2.0 10 2.02.02.02.02.02.02.02.0 2.02.02.0

2.0 2.0 258 .4£3.GéhetntiohalfbesiSfunclior thérgy emmtricesbl e The

enefgy_can,be nodifie l.ng. tQ.t ' $nodifving the DCT

(i rféi %eé ¢ éij%tp Cltlﬁ)a ?%eggf %égﬁ’lggs An De RE@CH o f.ylng e -
coefficients. These matrices contain constant values that may be computed prior to encoding.

"An 8 x 8 matrix is used for cach of the 64 DCT basis 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 matrix; 0 =7 =63

An inverse DCT is performed on the mafrix to yield a further 8 x 8 matrix 4% The
elements of the matrix (a s, represent the kth DCT basis functior.

A", =iDCT(4,)
Each value in the transformed matrix is then squared:
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following rel ationship: energy'k = ringing factor x
ener k The resulting value is shifted and cli pped
/ST ng used as an input to a |ook-up 2FGIHBIR04/041667

(LUT). ek = mn(1023,4 x energy' k d,,=LUTE where i =

ek 25 The | ook-up table is conputed as follows: LUT

=m n(fl oor(k k"e x((1+8, 5)4?43Xf¢koena(gjfset)2xQ) 30
The value "o set' depends on” uanti zer, , as described
inthe following table: o0 set Q\/offset 1-0.516 8.5

2 171 grboess s cafridd St tﬁng?s t%%r&lu%e PcliPhsB- fﬁnctﬁn%n@r;é@namces B, O
-48 WD .2005/ 05

1
=k Pdi?ls @S%WBH%%# ﬂiméﬁ ¥ 3@6535% matgx yahie s 31%633“I6ﬂf ow much a
pixél. & tBSnthlpdsitiohlin 4h8 268 bldck willdbebintpadiéd b3 dny chidr or maBfication of
7.5 29 13.5 15 6.5 30 15.5 10 31 14.5 Table

14.5 .1
theﬁoquglfef’é]%t as a function of Q values The variable
kt extu, e and knot control the strength of the of the

psychovi sy g G EhatloR o Bl 1Rl T 0 T egi ons

res ective In_one e ey take values in

EC gélle @UT) gan Fptseg teuegﬁﬁélgﬁ g aeaputationt ofatg coctficient
modlﬂﬁfﬁﬁﬁh' dtaf whé c@itélﬁg bf tHetaBI8Raf 'E’@Cg‘éhéiﬁtéﬂ in hBantRd} URS is dependent

upogglgﬁ ﬂ%ﬁ{gét B gfj téle t %rs?ch%%}s%a eniancement anci tlhe quantizer parameter

().
The values of the look-up table can be generated according to the following

relationship:

LUT,; = min floor{128x K ., % strength/i+0.5)+ k4, x offiet +0.5)2x 0, )

where
i is the position within the table, 0 =i=1023.
strength and offset depend on the quantizer, @y, as described in the following table:

o, strength offset 0, strength offset
1 0.2 -0.5 16 2.0 8.5
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 9.5
7 1.6 2.5 22 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 4.5 26 2.0 13.5
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 29 2.0 13.5
15 2.0_' 0.5 30 2.0 15.5
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20 kept =1.0 Chrom nance: ktexme = 1.0 knet = 0.0

25 The output fromthe |ook-up table (dk) is used to
WooF/457906e magni t ude of the DCT coefficient RCTARS2004/041667
additive process: (( Ck = Ck -- mm(dk, ICk I)x sgn(Ck

) 30 Finally, the DCT coefficient ck is substituted

1 By the dified cogfficient ¢ EIR and .AE?:SZES(E. onwar gs; 4 5

H-izat-oR—8—5-34—Fast—psyrehoviSta
enHbdbiefre RelaBbnship betstebn palyeshwlsirenad: aod i and it vadwe of O,
be perfornmed on the DCT coefficients by -- conputing

an inportance' nmap for the input |um nance pixels and .
t héFhemtadieblpitng.+ Mg Apzronizeldhe sieangii of the abthpsychovisual effect in flat

3 andztg%fegﬁ'ggftaﬁs R@E&&ﬁ%ﬂp’iﬂ Qhd CRboditneht, Théy thkd valRERH thdinge 0 to 1,

.an i ance,_ map An "I nportance' p_can .be,.
withy S EmRERE B9 SEECt Al FEEERE Tn5Hiptta it 000 FHRpgimeRt, the values for
b8 kflaxedstablishdieas follbwance pl ace of the input video

frame. In several enbodinents, the inportance' value
approxi mates the sensitivity of the human eye to any
di dhwningmee: | ocated at 5 that particular pixel. The

10 “inportance' map is an arraykgf,. gilxel "inportance’
val ues. The "inportance' of pLxgl can be determ ned
by first calculating the dynaffic range of a bl ock of
pi xel s surroundi ng the pixel (dam). In several
embodi nents the dynam c range of a 3 x 3 block of
pi SIiRARECEr ed on the pixel location (x, y) is
conmput ed by subtracting the ket Gd-O%f the darkest

15 pi xel in the area fromthe valueo@f the |ightest pixel

in the area. 10 The ‘inportanﬂé'e' of a pixel (m>,) can
~ be derived fromthe pixel's dynanic range as foll ows:
m, = 0.08 4.2. Modifying
DCT coef?‘?g‘lq?r;g’go ({Ugéag%gqg#b%%%@f?ﬂ% he nodifj cati onb
of FheeDEETcosshsipnisi Gt ke mpasdeusing dhe ualpR cRlGHIEtegk above. Tn one

emHBOATh&nt| RS inPR-RALIAY DT iceeficient! idlahbdifit@Ol ufvordance with the
20 t apl es. ﬁ eration of basis function energy

.5.3.4. 3. G%,g
follgwingipresedyts PROL &3 AEADUEAST_ f uncti on energy matrices
camnitiallysed ‘energpdivhiten@:) v cffuted daf taking he doThesaduct of the

mat ri.ces, contai 0 a . u
conifRieptEo0 R o et HRHEE mald 58, 10 ngtle £ X"E bR from the
impoftandeemep. TOT ‘baspy’ tuacnéaswes. ofthew qrantizatiogeereqrs édhe particular
coelif¥f¥ént would be perceived by a human viewer. It is the sum of the product of pixel

25 importance and pixel basis-function energy:
e, =M:B,
where
30 M contains the 8 x 8 block’s importance map values; and
B; is the kth basis function energy matrix,
The resuliing ‘energy’ value is shifted and clipped before being used as an index
(dy)into the delta look-up table.

35
| ¢!, = minf1023, floor(e, /32768)]
d, = LUT,
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every pixel in an 8 x 8 block will be inpacted by
modi fication of its corresponding coefficient. The
WOt 20035083908- f uncti on energy matrix is derived byGTAKS2H$/041667
an 8 x 8 matrix Ak wwth 25 the corresponding
coefficient set to 100 and the other coefficients set
to 0. ak" =100 if n =k = 0 otherwise 30 where n
repW ®nts the coefficient position within the 8 x 8
matirixy 0 = n = 63 An inverse DCT is perforned on the
matrix to yield a further 8 x 8 matrix A k. The
el ements of the matrix ( ) .represent _the kt

a k . h DCT.

baskhe euipwt ofoihe dsBia doaletntabienis) usegde ndify the magnde of the DCT
coclfioRip bOLHBAGIDE piokedss then squared: - 50 VO

2005/ 057906 PCT/ US2004/ 041667 1 b -a' nR2 for 0=n=63

m - The process is carried out 64 tynmes tq produce the

basis function energyC'vmtO@i-G@g(CBI(',Ckthiﬁl(m = 63, each

conprising 64 natural values. Each matrix value is a

measure of how nmuch a 5 pixel at the nth position in

t heaTh® BCT doleflidienitid lis bubstitypmicwad thy madyfisel ¢ ‘pandpassed onwards for
ua@%@fécati on of the coefficient k. 3.5.3.4. 4.
q P&tion of delta | ook-up table A | ook-up table

(LU7) can be used to expedite the conputation of the

coef § y_gjngﬂﬁmg% modi fi cation delta. The contents of
the tTabfe can be genera}[’%g ina nner that is

depadass in aserianer Witk smbsdimeniseighs Prsentjavenfign can use a standard

| qualsXe BH SV khLHRANEe Rifine@ DY the Enteinatibnal leldeafrmiiietion Union as

. .The val ues of the | 0ok- | b
Vidk ot Y S bRl g 2o
mn(floor(128 x k,.,,, x strength 1(i + 0.5) + kftat x
of f set +Q, where i i ithin th
t abl e, %523{3 ESY?B‘}?M@S% F %%%%E%aﬁ%ig%@glt Wldepleﬂq o(ra].
't hSoeanmdoders, inQageordancel esiflt icpbadingents of fthe |paesienty invention, use a
psy%lﬁgisgé%enﬁ%%&gﬁ%h téﬁg E%ﬂ@ﬁssﬁzlé g:@g,fh@;ld%cfag Eig‘écfg) o?htéﬁ%l@ gﬁg)n to achieve
morg efficient opmpgessiqn. Zhe psychovisual éf%ect can be apjalcl)edl ot & fmt f2vel and a

macroblock level.

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 fo 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 human 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 Iuminance 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/EC 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 a record of the average SAD (i.e. SAD Yot all of the P frames of the video track and the
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51.31.520 2.0 10.5 6 1.4 3.521 2.09.5307 1.6
2.5 22 2.011.5 8 1.8 4.5 23 2.0 10.5 9 2.0 3.5 24
WO Woye57806 10 2.0 5.5 25 2.0 11.5 11 2.0 4.5 2CTIUR004/041667
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 29 2.0 13.5 15 2.0 6.5 30 2.0 15.5 -51 WO
2005/, 05790 4 ; 4. -
v U PR AT AP L R E e ot Salh 5 IRATFD 18p averaging
canalpeiderveusing e expor@ptialaoviag iasbiage kigoxtlun elere wpbediment, the one-
pas§ Qﬂ% rc%htr&lgﬁ gérgﬁlﬁp QEdriBEq b eOlant REuRAYANOK SedbiRf §2fold here (see
Int1lat nd textured regions respectively. ['n“one
desgripfésdi abeMe); t hey take values in the range 0 to 1,

Wi t RorOeath Pnirhine v the vRIch @Rtk @pebdbd mbenraige fudnltized Qe@btained from

In one enbo nt.,, the values for t ext ar. nd J ynt .
the g7lg SRl RO kb PSRt reapetio® oy B Jopy embodiment,
the ippatessihvalvesGhul arthtiacmtio Bt wsiig the folloviing f&mkida = 0.0
3.5.3.4.5. Modification of DCT coefficients The DCT
coefficients can be nodified uziggﬁﬁhe val ues
cal cul ated above. In one gen I —each non-zero AC
DCT coefficient is nodified i nD§dpordance with the 20
foll owi ng procedure prior to quantization. Initially,
an “energy' value (ek) is computed by taking the dot
proshet of the correspondi ng basis function energy
MRt § o &%&aﬁ@&dﬁg%&%gaé& t$0%, $hdRAS Iﬁlihéé?ﬂot\pﬁhin the bound of [-1,
i nportance nmap. Thrs nergy’ 1s a neasure of how
1}. quantization errors at the particular coefficient
woul d be perceived by a human viewer. It is the sum of

ng’ﬁg %)Eﬂd uﬁncg'it?:q:rg{g Iﬁz)é(lglajy_stz Kfllcg%a_ 1§r t|g g\%ﬁglarlgtgo l?z( %}a the calculation shown

bhelow:

Oy =00+ RS, )]

where

Sprame 18 a strength constant for the frame level psychovisual enhancements.

The Spame constant determines how strong an adjustment can be for the frame level
psychovisual. In one embodiment of the codec, the option of setting Sgame to 0.2, 0.3 or 0.4 is

available.

3.5.4.3. Macroblock level psychovisual enhancements
Encoders in accordance with embodimenis of the present invenfion that utilize a
psychovisual enhancement at the macroblock level attempt to identify the macroblocks that
are prominent to the visual quality of the video for a human viewer and aitempt to code those
macroblocks with higher quality. The effect of the macroblock level psychovisual
enhancements it to tale bits awé.y 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, Sys, which confrols the strength of the
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30 Mcontains the 8 x 8 block's inportance map val ues;

and Bk is the kth basis function energy matri x. The
WOH05837P " energy' value is shifted and cli ppetfTHE$2004041667
bei ng used as an index (dk)into the delta |ook-up

table. 35 ek = nvn[ 1023, floor(ek /32768)] dk = LUT,,

R 454,
maggBlosEIARY BORROpR Sl 1HE phfrpuh MU A i IB Quantiver or the
magrobliotks méhm@@medaf@n@fhet aﬁr@nmar@n@t@émﬁ tap dipmepquaghzer Opame via
the GELURINR MoReesstw( " Ck = Ck - min(dk'ICk 1)X
Ck ) The DCT coefficient ck is substituted with
the nodi fied ¢ k and passed onvvards for 10
quantization. 3.5.4. Quaptizati &pwe Encpders in
accordance wi th enbodi ne #W%Tg the r8%%nt invention
can use a standard quantizer such?ds a.the quantizer
defined by the Inter nat | Snak: T %Mﬂ cation Union
as 15 Video Coding for Low Bitrate Conmunicati on,
| TUT Reconmendation H. 263, 1996. 3.5.4.1.
Psyehar¢i sual enhancenents to quantization Sone
enc ders. h enbodi ments of the present
ﬁf’”faﬁlétﬁﬁgg&%&ﬁggﬁhﬁgﬁsual enhancenent t hat
exp@wnﬁlﬁth@%@wmﬂwlé@] effects of human vision to
achieve 20 nore efficient conpression. The

S hOVI sual, ef fect .can |ied at fra | evel
B Ve1RES Qs 54 G 381165 ThesbPey SpiElopisg Bpunds 15 the maceoblock
quapiiyeeh Qrithel e:htue rftwarc Bremd ﬁnwmnnemp e epdiioatof aettingli:aa value Sy to any

evel e _Oof .
ot B oS AP bl AR et SRRk o s cam b
utiliged.t hat a gi ven anount of b|t rate i s best used to

ensure the maxi mum visual quality as perceived by

human eyes. The frame rate psychovisual enhancenent

i's not i vabded bhyBRHaheapce@t human vi sion tends to
| grgr %nibhﬁuﬁﬁﬁﬁlv{r&rwwmd\ﬁﬁaﬁcdnhﬁﬁbdn&nhuﬂ hp@ﬁdniehabased on the

oS0 ot 6 SRR B LRES, Sk RSl RSk Sbloi v

grediet qiatity eThebthedretital hgsiabf thie eshimcementhis dhattrelafi@ely dark parts of the
ﬁ'andgjo\gre ;ﬁlu gee &5#%%; ];q%ore% fb aﬂﬁmaﬁ nw%@v%)fsg g’P@g Qx{oblc}cﬂe psychovisual

ned sunm ng
enhatidefnent ic applistl tool frewmas end Pufrimenof ths Xises trﬁkat Fer each frame, the

enccgﬂe??&ﬁ{s thfbupRRE @Jhgleeﬁgiﬁéjﬁi@ o avd? eﬁﬁf@ﬂt%@ BR) is calculated and

erences of

pi xel bl ocks—==s- Use
the aygsegs fHEisTeRCe ﬁﬁbﬂgfﬂé%ﬁ 8RR, FRera SRS bR X8 alsp C@ﬂ#@éﬂds These values
are thQIsB@kAHERIop Swd BirEMOMBY TR v TokihheH whitht daa B¥Rized 4s indicators

for whether the psychovisual enhancement should be applied:

The brightness enhancement is then applied based on the two thresholds using the
conditions stated below to generate an intended quantizer (Oyp)for the macroblock:

Ous = s WS BR > Tppy e,
QMB= Q frame When T, BRLower <B ‘R < T BRUpper* and

Qv = Crirer When BR <Tppyr
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standard (an |1 SO | EC standard devel oped by the Myving

Picture Experts G oup of the 35 ISOIEC), before the
WORBIS:sol ute differences is cal cul ated. Th@CT/US2004/041667

frame-| evel psychovi sual enhancenent applies only to

the P frames of the video track and is based on SAD

val f the frane. During the encoding, the

psychovi sual nodul e keeps a record of the average SAD

(i .RBR isshebiigltneds|vabre forthaipartiemarsmyrollpek vi deo track

and the -53 WD 2005/057906 PCT/ US2004/ 041667 |

aver age. distance, of the SAD of each fra rom.|j
ov elfafbasime qs_@l_lergghg))e_nc 3 1§\P€P§’é’iaﬂ{q w?@aﬁleb}g?ﬂﬁ»é standard, the
mad#§hI6ek ABVEIX p@%&hﬁﬁs@ﬂ BEhingssa ¢aliagemanty mTchhh;ure tamohechange the
enbodi nent, .t one- pass, I at ngro r
i e ) &2 s s UG R Mg i chforg, the caleutated
Ouheing réqmive maltficatiop tbasad upon W) quabtiFgrusedizHthp pravigns nederoblock.
the video track encoded, the frame quantizer Q

(obtained from the rate control nodule) wll have a
psychovi 3&413. 2 drosdredrerdfptanédi to it. In one

; W@dﬁoﬂa?tin a}tccﬁ&lgaﬁ’éeoﬁvﬁ;ﬁseﬂlﬁﬁm&g§ éﬁah@s lph-@bhmoﬁwargli)@i Bt include a
usi ng e.To W n ornmul.a. : . . -

SmagEES RO g ORGP L e AR Dees o 150 Gpatiplgoiation of
the Bnage Bdin® paoddbd Uid & Mshbethiss peydibvisudl, enhijcenisht Faebe motivated

uaptize t hen .adj yst e r. i . rat i.on,: . .
vy EB5 D o APRB05E DGR el RS, s i
smoRiS phrtaok a)j image. Bimenthnesf psychowsuad cahancemant pan, therefore, involve
incr‘é%s%%ﬁx‘%tnu& er Bﬁl,ﬁ'lég %)?r;égrggeﬁl‘{ ShoBHYF Bgﬁg"oﬁy 8f the image and decreasing the

cemen . € . e const an_t Ierm nﬁg,hOW'
nunghrer ehbitawherathiese ireniich degrpeof watighvariationn fhgyapse.
PSYIRheWE &HBbdimeht, GRS sBIEBOEEERH 2 Porfidie of @flEithagt e measured as the

averds legpace 5 she i 86 pleel it pesssBlionl o b Bithiness of the
ma@?ﬁ‘l&ﬂc epwN! A method exf petformiag snoetimesspsyohevimed ienbacsment on an I
.t nt. A t A .
ol A S, T e iy g BV . 3. o
progede 6#0,fipveltes eacniobigabk sntiteaffama o edleulpicdi¥Alk AR + Bha Hhgeshold for
apptéz'tirtfg;ﬁle Stk fﬂ#ﬂ@@tﬂéﬁﬂtg‘?g fQh el YERRVEE L) %@iﬁg the following
1

enpt to code those nmacrobl ocks wth higher quality.
calcplpions f ect of the macrobl ock | evel psychovi sual
enhancenents it to take bits away fromthe | ess
i mportant parts of a frame and apghy themto nore
i nportant parts of the framel,]a-Several enbodinents,
enhancenents are achi eved usi ng

The following smoothness enhancement is performed (546) based on the threshold.

O =0 e when DR 2 T},,, and
Oz = QumnWhen DR < T,

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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t hree technol ogi es, which are based on snoot hness,

bri ght ness and the macrobl ock SAD. I n 35 ot her
WEOHeTSTRMt s any of the techni ques al one or i nPCTI/AUS2004/041667
conbi nation with another of the techniques or another
techni que entirely can be used. In one enbodi nent, all

th {%ﬂ% dnne{ft% tﬂ%es g?degﬁlgs léxg\ége/cleor%g%g Qﬁﬂ‘ll tht! %JIPEG~4 standard are limited

re a commo

as dpsnrﬁmétabwe Nt thiinaproblnek dened quansizer ¢changg eanobe atHpost +2 from one
ma -&4@%%99&%57906 PCT/ US2004/ 041667 1 macr obl ock
evel psychovi sual enhancenent. The maxi num and
m ni mum quanti zer for the macroblocks are then

der3.y.a.<3.3‘.mmr&mcz@sm@@wzc@awneter and the frame

O Aiced6is it dappraaes with "SR liih By R SO B Gon witize a
mactdiodk sm@cﬂ(ﬁam@m&mm ﬁmxacmhiwk&hl)lmwhownhancement
can & b h?e% ﬁ’ﬁ{c@agé GHe Céiaﬁeforll% Hl%%l Wﬁ%d almg d@@&@& detail in

er ower oun e nucCr

portggmmf |am ﬂh@trar@ H%edémﬂlhlﬁl acrtm@cenen one enbodi ment

they opticelt Fbr ﬂai'rﬁﬁhgt he nYa@Eélﬁoc‘?V?A]@ PEhohsuAf ehf@icement in
rovi de

val ues 0, 2, S ot
accq e Withidn, CBbABMEphL LS pRseHBvERiPD i USKHed dg FIG. 37, The
procés® 570 daclides BidpabiinpeGI2F ah antieEftbme no dotendinetht average SAD (i.e.

T 4 e SRR TR b B ST S e or

macadbleckis $ADD frenc theavoragg it @ r DMRIAID) iscalsp obtained ghneerteegmbodiment,
bottﬁ ﬁ?ltﬁéséé m@?@blfnﬁ& déi‘gtév‘e‘fil ed %%%:15 tk%f m&é?'i?axﬁé‘@@&‘&eﬁﬁ%bloﬁks (i.e. the

relative rk pa rame are nore or
macreiecksgnoeded ugmgmmm ppEgEpationTE othex fepererigs on previous encoded

wde%Sﬁ&JBeéf)' Sty thrsﬂmﬁcgwpg Em@ma@@b}ﬂ&kl SADReBigmeadeit are then
rac
ko

mes.'of the video eac me, the
deﬂ GdaHrm Hiese BYRTRRFS rst. The

average brightness (BR) is cal cuI at ed and 25 the

average difference pof brigh LW rage
(DBR) is al so cal culv&tere mal ues af%iﬂ?hen used
to devel op two thregholds £ ARMeDMBRROpper), which
can be used as indicators for whether the
psychovi sual enhancenent should be applied: TBRLawer =
BRwHRR 30 TBRUpper = BR + (BR-TB..) The brightness
enhancerrent i.s_.then aplji)l iied based on the two
t hleshidlds iidE g erlaceshold

Trpsapupper 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:

vz = Qusite: WHED MBSAD > T, poinipners
QMB = Qﬁ‘ame when 7, MADLower SMBSAD < TMSADUpper
Oz = Qvpae When MBSAD < Typoupy puer

where
Ou is the intended quantizer for the macroblock
MBSAD is the SAD value for that particular macroblock
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conditions stated below to generate an intended

uanti zer (QwB)for the macrobl ock: 35 when BR > T QVB

O NERATABRUpper QVB= Of mre when TBRLower : BRPCTjUS2004/041667
TRRUp.., land QWB = QvBMax when BR <TBRLower -55 WO

2005/ 057906 PCT/ US2004/ 041667 1 where BR is the

br' B&ﬁﬁ&nﬁé?ﬁﬁ? elfléydetﬁ‘l@.li ugad'é&drﬁéﬂc@r ffﬁcth@ tMPEG 4 '%pecnﬁcatlon are

I ments ere enco IS _CO

hmmE@ dessribathiahaye mﬁléat tlae w&erioblﬂclsdkvql Syantizss 9%%9.%9&? at most +2

frofon8 HaBRbIockPARCRAFRNt t echni que cannot change the
guanti zer by nore than 12 from one macrobl ock to the

next one. Therefore, the calculated QmMB may require
nDd?ﬁliCR&fe@:ﬁnbaSed upon the quantizer used in the

e%?or%gee@gog Pegg%lér dg%ec%e%% %JCO%ED? J&Eg s of ?;ﬁ%ﬁ@ﬁ{ﬁodlment of

the pmsxmuvmummanmtmte have mcd@:tcadersums)thﬁ@wated bit rate to encode a
vid&rst eﬁﬁ&}@ Sﬂﬁlen SARAR 'lﬁﬁ&ally'@%gk ftc)’ eftcdd@e %Iﬁg}éd%%&mﬁﬁﬁ%t rate and the

on t var i ation, of | ge
rate, gastrg} toghEiaBO i HEpensly cf%magcbmg ”ﬁ%@éﬁg erats) %yet%e encoder as

clog¥B} as\/ﬁtisﬁﬂﬂle f2ytht hecdehp@ined Uiatate) ThE Rate icGh@ot ﬂaa&nm can also seek to

i ncr er15|t|V|t nti za t|fa
allog#lg SID e et 18 W SRR S il W Gl of the video
seqmbamd'eﬂﬁnis deended. Muckf aff mie ¢omvol ieepdforimed ﬂng'aasi]unyfngrthe quantizer.

Thanawﬁaq%%er g Jghﬁﬁeé Soh BRL %gegérhgadgg Qht vﬁer 3 §$&eﬁse A smaller

ecreasi ng
quamszea will gésulidy meoﬂuﬁﬁmané highgy blépp@ﬁmmwhﬁhm@g@ {the ygte control

algc&ﬁﬁn%w&‘:{b TRty %;'3 %u&'if%? 0L 8RinRér Baiddced tl{éfco%ibetmg interests of

I's neasured as the average difference in the
Vldqolﬂﬁahﬁfr@étﬂ‘fc%ﬁ%l’@fin a macrobl ock to the brightness

Of Eiit6derfRe heok il Gil) emtAdiratdio of tie p?&n“ehﬂtnveﬂ@n can utilize any of
a viHRE SRR S ool GERER, G 1 pREoyPlbub gt cindte BAE: rat control
techiniyoeris ueed. (I qﬂhmvumqunﬁtﬂs a3ivgl (oFhmultipled @@%rﬁ@on&ol technique is
usew gh%iﬁglt], A 'H(}H?e} DESERP HhiS cBﬁ@tﬂFcaL Be %@#}fﬁﬂﬂé’& £ feqftifdd. Specific

applyrng t
examplea of dinse ttechmes awerflisavssedteelayer Howev eroawy) raigs ool fleehnique can

be us&d inoa\ff Moddrdh GHoRddneE withRhe PReéFdrihprbbéht il dnBvhd) g

snoot hness enhancenent is perforned (546) based on the
threshold. 30 QWR =Qfme when DR _ TDR, and QVB

QVBM nwess DROsE Pis rafeeoatr@UB i s the intended
U oL B 5 BB To o T ol wit
embbrinmnt rdfsthy present invention seeks to allow high bit rate peaks for high motion
scenes. In several embodiments, the one pass raie conirol technique seeks to increase the bit
rate slowly in response to an increase in the amount of motion in a scene and fo rapidly

decrease the bit rate in response o a reduction in the motion in a scene,
In one embodiment, the one pass rate control algorithun uses two averaging periods to
track the bit rate. A long-term average to ensure overall bit rate convergence and a short-term

average 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

 variableis retrieved (588") and the quantizer obtained by rounding the floating point variable
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-56 WD 2005/ 057906 PCT/ US2004/ 041667 1 Embodi nents
that encode files in accordance with the MPEG 4

W& wnsfeg7aeare limted as descri bed above in tPTU$PO04/041667
macr obl ock | evel quantizer change can be at nost 2
fromone nmacroblock to the next. 5 3.5.4.3.3.

o AR ST, EoRty) RSGRIfALA M
encodingodd the KraBDthas eobidv ithe deteaninatioe () .of 4 newraiantzdc value. The

j t LQl: :
proph G PYMR ey S ARGERER are SR RESHARE At RBE BORE fhe ancoding
m qgedete (399)- portions of a frane that are used in a high

act hQRKRAERE - abdPe, AnBI 668 & IhitRBEIO(IBUN Sith BBEIRE) OF barameters.

SAD psychovi sual .enhance In _accordance_w th an ,
ThesRBEMAEHE BF BHeobreSers el the! Dt Kbty Jptorval’, the
‘Mbtifuns Quanfife’, e o0iemar0 Quastiatefeshe rfapeaging gpdrivd2) the ‘reaction

pee ) S i ko AR et

and the average difference of a macroblock's SAD from

t he averygg_l(g.zgfgt‘% P) is also obtained. In one

embodi ment’, "1 t hese macrobl ocks are averaged
oveFhe it pigt parameteraets thedarerbli G oicke epgoding. t he

macr obl ocks encoded using notion conpensati on or ot her
dependengi_es previ ous, encoded video franes). Two
threshol%g'%flogr}g‘ﬁpﬁﬁnﬁﬁafehe macr obl ock SAD enhancenent
ar eThdhdmedete’ defihes S péricdrbethemdranarefyideousi ng t he
follow ng fornmulae: 20 = MBSAD - DVBSAD, and NMB5ADLower

TVBSADUpper =MBSAD+DVMBSAD where 25 TMBSADLO, ,, is the
| ower t hi.&dhol. dheNBBABgyd raing Intealipper t hreshol d,

whi ’Plgbb r%%:blg qg%?gﬂ%ﬁ@ Fntd¥yal0 g{fbciﬂers] N&e %ﬁé(&ﬁ}‘[{n{r MRerval between the key

macr ancenent 1 s . then applied (576) aas(fd
franges. tThe ey tigmes e serpalbsayiemanenliygnscsted ip tho preodes yideo when the
code®askietts Q%én@r&l ) n é‘i&'tﬁl!ih_ 2 h%ﬁz\&%h ! a‘e? é@ﬁ%JDagntinueQY& # long interval
Wit LS kNSRS CPDS AT ot 07 ARHE vy gbeen ey frames

is alwrdye riebe abr gyaaltio Ziey ‘Niax Kelyerrame fatbivat’ kIn dSéabbodintehe the ‘Max Key

Fralglg %%@&%%#%ﬁ%g#gﬁ %%%ﬁiue”&%bbﬁ&ﬁgs In %ﬁw\{@mbodiments, other

values can be used.

3.5.5.1.4. The ‘Maximum Quantizer’ and the ‘Minimum Quantizer’
The ‘Maximum Quantizer’ and the ‘Minimum Quantizer’ parameters set the upper
and lower bound of the quantizer used in the encoding, In one embodiment, the quantizer
bounds are set at values between 1 and 31.

3.5.5.1.5. The ‘averaging period’

The ‘averaging period’ parameter conirols the amount of video that is considered
when modifying the quantizer. A longer averaging period will typically 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.

3.5.5.1.6. Thé “'-réac:tion 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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| Enbodi ments that encode files in accordance with the

MPEG 4 specification are I|limted as descri bed above
WiOn20p§eit79ashe nmacr obl ock | evel quantizer change REAiU32604/041667

at nost 2 fromone macrobl ock to the next. 5 3.5.5.

Rate control The rate control techni que used by an

encoder in accord an errb )
g vEST BRARE T lioR ol TRkl s roaction period
of 10 h.eu:a:ﬂl Aﬁhcm@h ihiother ambodimentsorbier valuey icarebe dseduenc e An
encoder will typically seek to encode to a

predetermned bit rate and the rate control technique
i s respchsidle Merdaraehidi® 't he bit rate generated by

ththep%%ﬂ d§%&c? para@eley c%ﬁtr@ltﬁsﬁlb bﬂe?a,titv@ sfieh@rﬁwty for the quantizer
ermne | e rate contr,0o ecC

adiigoagy R RACHER 10 Cho BB T THPEOTT SSERER. i Lo YRS PRy rosults in
h1g%r|duaﬁfysld1rgﬁ thbgorh isgines tand iiseradsed Ust consuefptivhe v ode embodiment, 2
oSSR 510 et BB sk Bl o0 i bowos

det erm nes how finely the encoder codes the video

sequenc S, result in higher
g &5 91h§%#l§ﬂ%tzrw gh&ﬁ[zeiwbdlﬁe g

qual ity "and sunption., Therefor

r aths digenspast ahggeaﬂrgdmpﬂqqﬁﬁ @isfontio) t‘??BJdﬁqfl? Y0 Zves tﬂe calculation of a
qualiRR YRR aftby ﬁld"@ﬁﬂﬁ[ngt Bﬁteaﬁﬂfﬂiiﬁdﬁslfﬁdﬁ foltavipgtis ng description of a

I pterests af 0 qu it _con
techipig B Accpimngen B o ang e Rngr fherneat HTRhia Hyek s e used to
updarﬁwlqua&ﬁz&amluﬁl lize any of a variety of different

2500 O RS Sy 8RS e o

avmgmgr pesdod’ S(Pavedih ranc( &re ‘eACHiPR Petiod o secnind & BOYINE @verage of the bit
00%&; nﬂﬁrﬁ% ! Y h&ertiRe{d @8 relationshi
rate &?‘} rgl%téﬁ)cont OVlef:han %Hgﬂpﬁh%cg?aé%dh%g rg%w red. P
SpeC| fic exanples of these technl ques are di scussed
bel ow. However, any rate g d& —t f? ¥ que can be
used in an encoder in acéor dancepw Phe practice of
the present inventions. 3.5.5.1. One pass rate control
25 An enbodi nent of a one pass rate control technique
inm@rdance with an enbodi ment of the present
1‘? H n kétlfl%m?d LOW high bit rate peaks for high
t&h Sveral enbodi ments, the one pass
r atds mtrhe amd:rageaihmtm tsleigaaltydhe Averagesia thepreyjous
! OMhrdsthel BRABREFI pEriGH s RARARE Bl ke, Agpunt. of

In a sce to rapi’dly decrease_the bit
r atl?elslthe ﬁ‘é@ﬁﬂi@?@l‘)@owhmhéﬁbi’ P Frvertr 0AOE Fomidm a

scene 30 In one enbodi rrent the one pass rate control

al hm uses, t aver a periods to,.track e fi.t..

e skore et ra R itk BTG ATt k] B fort By diting by the
{imé Qriwﬁrﬁg bBfecaNtle acusfeat instace andvibedgst instapem i éhe video, using the
fur@.zl%o%elago variations in the amount of action in a
ol SHCREGHR pass rate control technique in accordance

wi th an enbodi nent of the present invention is

illustrated in FIG 3.8. The phss rate contr ol

techni que 580 comences (582 y initializing

(584) the encoder with a desi red bit rate, the video

frame rate and a variety of other paraneters

(diygapssed further below). A floating point variable

is store which is indicative of the quantizer. If a

freﬁré'“ihégéﬁqi%s quanti zation (586), then the floating

poiA)ts eilter bitileanddng evaragegpahd( 588) and the quanti zer

obt ai ned by rounding the floating point variable

t
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-58 WO 2005/ 057906 PCT/ US2004/ 041667 1 to the nearest
integer. The frane is then encoded (590). Qbservations
WEer28054¢6d¥06dur i ng the encodi ng of the franme thRCTEFIBN4041667
the determ nation (592) of a new quantizer val ue. The
process decides (594) to repeat unl ess there are no

1
(59§ &grﬁe igf Sc%igﬂsegxge ove %: gn:g%gc% 'aQast'lﬂstMt% Qsually the |

qu:rawfthbtﬁmr(i@}M) with a variety of paraneters These
parameters are the "bit rate', the "franme rate', the

Max Key Franme Interval', the  NMaxi antlzer

t helh e!\ﬂnﬁpqlﬁljﬁfl@%iﬁ‘tﬂﬁ%éﬁ@ targeg @n‘r%wﬁwﬁ“ﬁ? ﬂ%e?% diame;gg dollows:
“reaction period and the 'down/up ratio' . The
followng is a discusgion.gf a,o(!R of these|paraneters.
10 3.5.5.1.1. The ' bit™#at e he" Bt f"ée) par anet er
sets the target bit rate of the encodi ng. 3.5.5.1.2.
The_f [ ame rate’ The 'franme rate' defines the period
bet\/\g %h frames of video. 15 3.5.5.1.3. The Max Key

Fr aftge.d; it the vutrall bitgatewaidorkéhe whaewideatadval ' specifies
t hep Max| ;0HD 4 REBE bt rald@is abG¥ginbRiBE. The key
fr ALy norr?gllyrguto tical ?y |nserted in the
encoded vi deo when the codec detects a scene change.

I'n Iﬁ'séﬁétﬂ[ﬁdlﬁdbaﬁﬁeﬁ’eﬁ ahe t@gé’cQﬁiﬁteCi@ ﬂthamnﬂar b3a7$%rtg' the overall bit

rte, PE6h Vet P P i R Bt X CEE R the bound

ensﬁm&h&a@ahtymﬁhmyho] ess or equal to the 'Max Key Frane
| NtRLW oder a%gJﬁQthE:?ﬁEl g{.lﬁﬁtezer ﬁ@é K6 ¥he cﬁg%%‘ﬁce between Riarger

I nt erva ter can a va ue of
andRrampsIf Rr&&cﬁ&){lh &ass grandtiipe thes thase e likalhpod thag Hig pyevious frame was

of ﬂd%lﬁ%lﬁﬁéw%dﬁarﬁ ‘3/1 ThéRfore Mgl ci'ﬁéﬂhz@r‘ad&h'}?eedecr@éﬁéh bg $erforming the

The ' Maxi mum Quanti zer
folloygugicale ElQ{B’émtlzer parameters set the upper and

| ower bound of the quantizer used in the encoding. In
one enbodi nent, the quantizer bognds gre set at
val ues between 1 and 3@, 30= Qmm@f —5———1;1% aver agi ng

period" The 'averaging period pa améLag. fontrol s t he

amount of video that is considered when nodifying the
quantizer. A longer averaging period wll typically

r eSWhén iRR.4:heis gnedee thanvR4gen thereiing aignificentatikelilmod that previous

558l S 5 O @, SYECARLONBSH e con b
1ncrea|ed|bspela'nnmag thesfollogingalouiations. The ' reaction

period" The 'reaction period parameter determ' nes how
fast the encoder adapts to chang j notion in
reactton

recent scenes. Alongq I@%mt ! val ue can
result in better qualit¥y*H e

where
§ is the “‘up/down ratio’.

3.5.5.1.9. B-VOP encoding
The algorithm described above can also be applied to B-VOP encoding. When B-

. VOP is enabled in the encoding, the quantizer for the B-VOP (Qp) 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: :

% L%
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-59 WO 2005/ 057906 PCT/ US2004/ 041667 1 notion scenes
and worse quality |l ow notion scenes. In one
WORBHST2Mt , a “reaction period of 10 i s use®CI/US2004/041667
Al t hough in other enbodi nents other values can be
used. 3.5.5.1.7. The '"down/up ratio' 5 The 'down/ up
rati o' paraneter contggkﬁzgpeﬁﬁe kime sensitivity for
the quanti zer adjustnent I'n reaction to the high or
| ow notion scenes. A hacger—yal uertypikatdy results in
hi gher quality high nD ion écenes and 1 ncreased bit
consunption. In one Qaz20down/up ratio' of
20 i s used. AIthough In other e odi nents, ot her
val ues can be used. 10 3.5.5.1.8. Calculating the

quant| zes 5%a. qemqﬁsgfagmg above, the one pass rate

r techn e [ nv | ves I ation
quAsRsPer T e diner A1 Ch o CERBEIeRl b fLecBIBHY mypation it use & two
(or frm!ltiplw p4gs taie eorties tachanu@cmNetﬁmmeeﬂh m@pmetwsmf a video sequence in a

ﬁISﬁﬁ%g tgﬁﬁ: = W' t(g d&? v ggﬁ%{e vﬁ{h ltc&)%}rlg r vaF gﬂ)\b%[ic@s ¥t the entire

seqifinee. eThmJ@fere e encaqlmis:all wdjuetdho nemtizatlomrtwch@r a3y fagag based upon
its r?ﬁfﬁr@ soreggemg Sofifktad d AhdFamesIH AABIRIsRBEARL
Paver a

reactiqn period" (Preactim
ﬁyom B crtrol figehpique ik geeordance Wikl 2R eBHR e?mnapf the present

mvdﬁﬁﬁh e @H&f@g 9&&&&& ablﬁ'sﬁﬁdsﬁ i ﬁﬂhﬁﬁ tB€ o1ded lig\gndoded Reaccordance with

the it Tab 0 5P hehigrocbrned Foovs it g pghfy OF b same i
recdrdesl amge)ﬂa Far{ety of Hfferdrh enciries fyeneasuting cpmplexiiysan be used). The
avelfaﬁg g?x)nglexgt? a-ll-ldr ﬁz%fe?%@ n{h% Rf?ﬁﬂgﬁ %ﬁé%&ké (Q éfp 9% poYR i@#:}/ed based on
the feat Ipetheispband méﬁsehegé steaein s ppasied dvitinaumdizas sptemined based on
the %@g@?@ﬁu B &}/&[rﬁ%qhéﬁrgtlj}% adjusted into bit

di vi di ng time interval between the
current instance and the | ast i nstance in the video,

usi ng tf@5,5@01_f@1ahayur§1ﬂ;rqamp§ ation: Rr=At 1 T 35

t A f. .
v e gaantizar g VEPS e D356 Bor PeRatafe Feyiciee o not an I
VOP df theeneixi framicid slsy ad I-NERydenQ(fhethewurrent framejtisiset do 224 X Oy
| ast instance (it is usually the inverse of the franme

rate).
3.5.5.2.2. Quantizers for P-VOPs

The quantizer for the P-VOPs can be determined using the following expression.

k
C .
- F—l F cornp[m/
Q { (Qref [ Ccomp!exiw) }

:W

where

Coomplesy is the complexity of the frame;

Coonpiesiy is the average complexity of the video sequence;

F(x) is a function that provides the number which the complexity of the frame must be
muluphed to give the number of bits required to encode the frame using a quantizer w1th a
‘quantization value x;

F(%) is the inverse function of F(x); and

k is the strength parameter, | ' t
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The encoder can calculate the target bit rate

(Rtarget) of the next frane as follows: 5 Rtarget -
WROAWBYEH7906+ (Roveral | - Raverage where Rnver atPCT/ES2044£041667
overall bit rate set for the whole video; and 10

Raoerage is the average bit rate using the | ong

; ! ! ‘

oy CRSRBRRE i sk oAl B P Rk 1) 2 b wsed 1
gevertas. theef factoe thair ghet canplexisy of or GppsrepBsivbe Haultiplethdy in order to
det% {ns n‘NPh'Jer Be bﬁ@fegﬁﬁid‘SQT%%o&@&e%Wusﬁﬂg ai® BRddder fv% a quantizer

ual 1ty of [ encoder then updates

the vide
Q. internal qguanti zer based on the difference between
Rtarget and Rreactton If Rreaction is |ess than

Rtarget, then e 1s a ITkefihood that the r)ﬁlous
-Q—_f_r-a#e—ms——ei—i@ral—»-veJ—-y—LQW- ;-é;;! ex+ty—TFhereforb—

1 the quantizer| tan be decreasef@9by perform ng 013

- - . =
5 follow ng cal UHIéStl on: 20 1 lxlégﬂl,m er na! [ hbgﬁpel

DRDronaecot-an  AAA Anoann 1o
3 is a significp@i5likelihood that previous frafd08

TOTIT VvVl r.|\| cCaATAUTT T35 g:’ e Cl thall Rtalg.t, LTITT T©
4 possessed a rebﬁgi vely high | gyfl of conpl exi {%.0065

FHrer-efores—theguanttzer—can—pe—25—ncreased by
5 performng the00BI1owing calculdtion: 1 1+ Q P#08r nal
¢ =Qnternal ™' Hogstion 30 whejg S is the T uphHGpue
ratto-——3+55 1. 9 B VOP encofing 35 Theatyorithn
7 described abok®032n also bhe appfied to B vVOP ¢BQ¥@BNng
g Wen B- VOP ipgappbl ed in the] ggcodi ng, the quambrzer

for theB-V ( 'S, CNOSEN _pbased O the —quanti zer

of Fahde f- Yt Qﬁ@bﬂ%v&%ﬂ%@- B- VOP. The val ue can

be obtained in accordance wth the follow ng

rq%bgft%ans%gﬁ%g{&g]éter 1%% gs/egstg %%60,P er{ t%%zrgg\ﬁ{ 1%4a1906n7stant quantizer.
When the sfrength parameter is chosen to be 1, the quantizer is proportional to C,, e -
Several encoders in accordance with embodiments of the present invention have a strength

parameter k£ equal to (.5.

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
characteristics 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 video maich a target bit rate and that the rate control produces high
quality video. :
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@B=5+4Qp for 4<@520 @B=Qp for Q>20 5 3.5.5.2. Two
pass rate control Encoders in accordance with an
WeN90TISTRMet of the present invention that use @PARGS2004/041667
(or nmultiple) pass rate control techni que can
determi ne the properties of a video sequence in a
tggﬁ%%%:é%@(?f}ﬁ%arﬁg? oe C %Qre@i S?lb nql%gtﬁtsmﬁqﬂg Q}%geﬁ’{” ﬂwentmn provide a
choiﬁeexfaf Ieast twb ME3é nde dentral dechattjues tOrerod tag M 188 ¢Qm‘r01 techmques 1s
0 c Eé}g}:o tebliiqieS sPtdfdtfed to as Nth pass rate
refén%}iet{ eésl %ayg%o%%é;r tlo o?%efa?%}ar?es (lln the vid eoo P
Oonﬁ‘eb]uence A two pass rate control technique in
accordance wi th an enbodi nent of the present
i nventio er f rrrsafirst pass in which
the vi d 5#341&@&6‘?1 05’8‘8 rdance with the one pass
rat (GaLiSanVB.V rite chnirejuearbs used érd cajonaioarslith reone pass rate control
it E :
tec%rq) {i ¥ergte§ S\?ﬁbﬁtﬁ suﬁn%nﬁr Hag‘e &ﬁlg%glggrﬁ%fl% gp%%&n% c@lantlzer values.
canAbengated)in atn@rdammwatgeam embpdizieny ofiribic proseriefnyention includes
cauﬁsﬁ era%\’ D?[%? AR hE Z8fineQhel quafifidlr er 48R 11 (18d (YR96ebrding to the
h rst. In"the Second pass, the bit streamls
f011@‘fﬂ‘3”e£c¥ elgtigRship. quant i zers determi ned based on the
conpl exity val ues cal culated during the first pass. 20
3.5.5.2.1. Quantizerg for{l-VOPs The quantizer Q for
|-VOPs is set to O. SEITX&S@WE%WtMSQeXt frame
Is not an |- VOP. If xt franme is also an I-VOP,
the for the current frame) is set to 1.25 x Qej

3.5.5.2.2. Quantizerg ¥ P-V@Ps 25 The quantizer for
the P-VOPs can be d 'ter hed using the foll ow ng
expression. (I | Q=F_. IF (Q)[Cempi C)k e 1

cor{%eri ry 30 where Ceonpiexd4y is the conplexity of
F4me: Cconpiedry is the average conplexity of the
vi d@tg 1smqlqaamizer extimatedsbyuthewsinglé pass rdacodradyi des t he

| tli"ﬁtf‘ m(?féﬁlattafb ﬁéfﬁxln%h{ L %e? Bglrﬁtﬁ EdBiSthe k?i?ift 30 the desired

to gl € nu ts required t
bltl@t%ode the frame using a quantizer with a

q uagt | %ﬁs'cﬁl&ulﬁﬁéd"&sé& o tht dstinalcd @kt VR T8V biRfEési (Wer- or under-
(“5 IS the strength paraneter. -62
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;
Xgun 15 the drift from the desired bit rate.

In several embodiments, the causal VBV rate conirol may be forced to drop frames
and insert stuffing to respect 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 control
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 invention perform
Nith 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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WD 2005/ 057906 PCT/ US2004/ 041667 The follow ng table

defi nes an enbodi nent of a function F(Q that can be
WHE5059ener at or the factor that the conpl exi RGI/6$2084/041667
frame nust be multiplied by in order to determne the
nunber of bits required to encode the frame using an

oerBR5 R0 Gk} o % G0 S pepid (i), Thsh Doy Bt Colnot is then

perfpr@Bd (808). 005 6 0.032 14 0.0038 7 0.022 15 0.0028 15
8 0.017 16 0.002 Table 6 - Values of F(Q wth
respect to %‘ If the strength paraneter k is chosen to

be 0, théd-%hé 4&¥y¥s is a constant quantizer. Wen

t hemrshacaabbiRRNARRS Afst ipdssCilises @8mb Foide of calidaBrate control and data is

oS o BB W iR ik odin e
of the\fexmid, dine (aangizer wded cthgtrhotiqrabitsmebdnced anduhe textn@.Yits produced. In
adctgi%og'i, %;@é%nié}gxﬁﬁ%ézsggﬁ ag e tﬁﬁé/s P—éggluﬁHf? oh %Scﬁec(%e g{&s can also be

0Sen usi'ng the sane techni que
recgidedsi ng 25 the quantizer for B-VOPs in the one pass
techni que descri bed above. 3.5.5.3. Video buffer
verified_rate control The nunber of bits required to
represen?--sg--?-‘?-aﬂ@%ﬁ?”@%”y dependi ng on the
C hakdernettio tfhas 1of addhwsisvisdeed 3& gemste.a b bf the video sequence. The

maf S0 SPee3 1 RofAE SRt ThE CCbele EFEA) R0 e dpstlfy gate for cach
frarhé t cona¢raingo i niucdiononf the fadrhec titel mptionf omplenity and the texture

congiS0HL I Hh AR ERE R b HRACH EoHaROfnE Bh Bnabling bote

pre@icéenaf therinBnencowianedirer and ethonpametsrs e cpppressed frame size and
per®pBlE AistdtioR VRN veM ShabBdinftRE0dRh gnRdcRYE befforndCiTter the N-1th
the bit rate of the variable bit rate comuni cation
rasgisioeEWletsthe obj ectives of video buffer verifier (VBV)
rate control can include generating 35 video that
wi |l not a . decoder'.s buffer when transmtted.
REER

I n addi t"?' EFENE ggf’rabl e that the encoded
vi dBee mapodanabe asegeto plan a siraegnas thaowt the It pass rate control will

ope?a?@t’ﬂﬂ-:l idBAIAEHG &F i ¥V BHatd ﬁﬂervé.vgﬁ?oﬁ'amgﬁ encoded can be planned. In
one embodiment, the strategy generation results in information for each frame including the
desired compressed frame size, an estimated frame quantizer, In several embodiments,
strategy generation is performed after map generation and prior to the Nth pass.

In one embodiment, the strategy generation process involves use of an iterative
process to simulate the encoder and determine desired quantizer values for each frame by
trying to keep the quantizer as close as possiblé to the median quantizer value. A binary
search can be used to generate a base quantizer for the whole video sequence. The base
quantizer is the constant value that causes the simulator to achieve the desired target bit rate.
Once the base quantizer is found, the strategy generation process involves consideration of
the VBV constrains. In one embodiment, a constant quantizer is used if this will not modify
the VBV constrains. In other embodiments, the quantizer is modulated based on the
complexity of motion in the video frames. This can be further extended to incorporate
masking from scene changes and other temporal effects.

3.5.5.3.6. In-loop Nth pass rate control
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WD 2005/ 057906 PCT/ US2004/ 041667 Encoders in

accordance with several enbodi nents of the present
W2PEF0378% provi de a choice of at |east two VBWQRES2004/041667
control techniques. One of the VBV rate control

techniques is referred to as causal rate control and

e q
i IRl 0 e 8y e e
map &1 mak@ fherhsist pessitie pradistion of deminfiendcorf qyenhizes andother parameters
on Q&E‘E{eﬁéﬁe&&ﬁ@%fﬁl and §& ?{Htﬁ’ﬁﬂ eli@hdiofe TRER & BlaPEthfted discretion to

based on th e ent and previou

S
dewais disgn tensireREde i Fen RSP SEET RTAEbaRiF g following the
stra@gytWifl RERSE Molhtivtest ih@ 'VBVIghetitedn lﬁle eatpdimérnd] the in-loop Nth pass

ek AR 0 AR A5 s i

from@he ixddibdiagte. +Xvel ocity +XSire . n-1151 ;"'
t YdALﬁAugh%%: s&af@@i g?lé?rgiogofri]&str{&? 1%?%5%}2?111%3@1{]@51 &b in-loop Nith

ratecc@mﬁgl mee dromfr@weuf HhenYRY batierpgald otherwisg wndsefloy Idkewise, the in-

loop P@h ﬁﬁs‘s fdte E{)l‘ﬁiﬁltcﬁﬁ ktiadko Shiffing & B inX¥@ddERigrvens VBV overflow.
cal cul at ed based he estimated tine until the VBV

buf fer over- or under- flows; X/ i. is applied on the
resybts Bfeditiddks only and i s cal cul ated based on the

r at gf?l}i?g Wﬁ%@ﬂ@g g%e%gc op elg g@{fgﬁﬁﬁj 81;1&% L ?hat { is compliant
w1ﬂln|the istandard| refareade talas dRDAECEA4Y5-2 2081 (EFaL S@ClhOVBY/4r3at(@C and AC
pre@i?ﬁc?rp%d oY1, *{ﬁefd%?%ﬂ%h%&i%ué ames and insert

ing to respec If a conpressed
frame unexpectedly contains 30 too many or two few

bi t§5 7tf@c@,VB,,j\e} tcoBfip be dropped or stuffed. 3.5.5.3.2.
pass rate t VBV. t
oAb EncdEti FETHPER I P TRt BiploBVidion can perform
textQfdodalg iherihmintg ¢ha ﬁﬂcdﬂplm&mﬂhﬁh@staﬂard mefga-eaher sxllSO/IEC 14496-
r [ ous [
2200e S R RE Lol L f it (Ve e RAER ),

present invention performNh pass VBV rate control

accpggjyégégcgﬁﬁ%Erocess illustrated in FIG 3.9. The

pr ocess nces W|th the first_ pass, during,
whi &t ergeges i1 accogtanye with sy quah ent;\ﬁﬁﬁ@ PFRspRl in¥entog can perform
motidficoding in a manner that is compliant with the standard referred to as ISO/IEC 14496-

2:2001(E), annex B (variable length codes) and 7.6.3. (motion vector decoding).

3.5.9. Generating ‘video’ chunks
The video track can be considered a sequence of frames 1 to N. Systems in
accordance with embodiments of the present invention are capable of encoding the sequence

‘to generate a compressed bitstream. The bitstream is formatted by segmenting it into chunks

1 to N. Bach video frame 7 has a corresponding chunk .

The chunks are generated by appending bits from the bitsiream to chunk » until it,
together with the chunks 1 through »-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 to generate video
frame », an encoder in accordance with embodiments of the present invention can include a
marker chunk. In one embodiment, the marker chunk is a not-coded P-frame with identical
timing information as the previous frame. '
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WD 2005/ 057906 PCT/ US2004/ 041667 | performed (604) and

a strategy is generated (606). The nth pass Rate
WOoHIFeI7906s t hen performed (608). 3.5.5.3.3. AEA/Y2DPE041667
5 In one enbodi nent, the first pass uses sone form of
causal rate control and data is recorded for each

fr?ng @%}%Qﬁ{n?dl ntﬁ#cpmﬁ]ﬂhngs as the duration of the

ype of the frane, the quanti zer
usedin enpedesgni amonm@ pith . ebadianenh of ths prrsgntpimyention can take

subRISMCRE of hReri@distan@ikd f8hRRAAnd el CHRI AR 'ﬂh§$ﬂbﬁt1€§totﬁlﬁmaps The

inf tinescal e, resolutiqgn and code¢ setti nq l}é@n alqs bIeh
informaper &y the) pjt Fragsds Sicn capupsesyer AFELITHR 1en8th FREAGIYs The run length

enchdcibit hapaneltis femhtedings a chuge nid As@inchdeninfodeation concerning

e 06D ! W AP RE S o AR R e cuc 1

severat bmbbdizmwatsc mfmaﬁnong:onh@nmgrthe icoler,ofize #red positin of the subtitle on
the @@%&& Bt 3P be wwdeanﬂ thd shw Uﬁﬁ.ﬁksléanc@enﬁllcﬁ?&b& ¥nto R subtitle track

contaln

thaiy 381 Gharcifebn. Bl sebpiize: a1k ahdadipde Bf D Ralette has changed. Any

ap h&fﬂdﬁe&&ﬁ bief ofdpeHatdtmgr a @ﬁBhtiH (fval) ﬁﬂfd@fﬂibﬂ’{tﬁleotbrmat can be used to
di,stortion

ressed fra r cept ual
BonGRLE SR SR FORES: AR SRS S ToR o domfeFfent ontored
by 4 eer Birkdtly infpasibiiils infampitiehed. 20 3.5.5.3.5. Strategy
generation The map can be used to plan a strategy as
to how the Nth pass rate control will operate. The
i dehl. Insvleaving the VBV buffer after every frane is
enCOQRNE HheNEavidt ‘ﬁQ@?ééewE@ allodifethg RELEARLribdd $bove, the interleaver

stratelg generatlon results.in. fOfI’T&tIOﬂ for .eac
eig

builds grpu vilhing thesmplimedimfleccandgvelva reealing @ 'CRT chunk,
an ’QN!FOt’fQIsf-‘ @hﬁlﬂ@'ﬁetlﬂﬂa%hbﬂ@ ra ;dl@ns aﬁYﬁ?l?inkeiﬂdOﬂi f@ﬂtcﬂ}unk.ZMethods in
trate ratiqn i.s, perforne ma rati
acecifigics, VHR QEPORBENE fof RS ProsPp PGSR, Gl e {ee cftubks and for
genafating aRgitigedis fikisiaond@exbabliselowmyvol ves use of an
iterative process to sinmulate the encoder and
determ ne desired quantl zer values for each frane by

t r A Rd. Gendxetdng « ESliavitker as close as possible to

the 'scﬁ'ﬁ)eﬂuﬂ‘ﬂatv'ezﬁe vekee: & uEknﬁr Mpuc%ﬁﬁrﬁlﬁ Eﬁf‘ ééﬁerated by the
used to generate, a aseag:‘lélantl zer faor tel%ﬁgt%o e Vid

integeayige Feascoraen i oA Y1 &Rntamer Foamatiipe Mt val ue
that causes the sinmulator to achieve the desired
ar rate. e.th ase quantizer is found,
heagZ%Tg @éﬁﬁ’@eﬁmgﬁgfﬁﬁ’&ss i nvol ves consi derati on
of Ad descNBdd abngt the INFO' riisb ohurdnisosfitivant ancacaobes gemdrated by the
. uant i z S ' ' ' e VBV
intefgf b fecal Bpli™ Bl o ANE Solabdcr MBbylfSilebiicatdlt V2L
nodul at ed based on the conplexity of notion in the

Vi ded 3f Gl sin Tﬁbshca@ﬂzs%mfﬁk” her extended to

i ncorporate from scene changaes and other

t eriisr Afripistehugk 13 gencsated 8y the terlaavig Pessd o8 the grformation in the
vari6@thelks préPided to the interleaver. The hdil® 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 to create ‘audio’, ‘video’ and ‘subtitle chunks and then interleaving these chunks. In

H
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WD 2005/ 057906 PCT/ US2004/ 041667 | in one enbodi nent,

the in-1oop Nth pass rate control uses the strategy
WaN03/8¢%06t he nmap to nake the best possi bl e prREI/ G 20041041667
of the influence of quantizer and other paraneters on
conpressed frame size and perceptual distortion. There

sovet sppagimiest e RF 1 cPink drapciey dhdlued A Tiehts mansgement

informpiiaal | y, fol |l ow ng the 5 strategy wll prevent
violation of the VBV nodel. In one enbodi nent, the
in-loop Nth pass rate control uses a PID control

| oop. Thb7#dediserdsaving the gidee/audio/subdtdis i s t he
acc‘,g mtéhéiyﬁ‘gf fibS kan bE QBed ttﬁlﬂt&@fdve bhé lraﬁﬂi%d vilebh@idgsubtitle chunks.
strafe eneration does not.involve dr

Typicalirotic PRRCAIE GEBINER & REBBOr O IIees e SR B idso and audio
trackd, Tﬂi&?uit’&%abﬂf fetermned dfhﬂﬂ)h@llleuesshoumibefwrdm foi ihevmﬁmt file. The
R N T
lowast SwfibePoé ditetléayn petiodonwsitient B mteavexm@chpvee@ waif &or an cntire
mteh?a\fégg g[i ? ?Egﬂgé?uleﬁs If%f @Rtbe Wit th AR file,

14496-2: 20 E
sednj gne 7emb oshmer@c thp ggeneraters “padigy’ ct‘il ém’é 2F gubjitle’ chunks are
1ntef15é‘)%tic§o[1§aﬁﬂﬁ ‘DedifT et b8’ chimbs bre IB@%‘:E&I el tte® dhanfleAprior to the
en,co er.in a orda e W.th an enbodi 51% to which th
§ kP2 18% SFREPE o PRCCTERE u Pngfa’i“ﬁs 0 ‘which they
dr I Gther erabatimphisathe audldn’ drtie’ sebttied athdnksecfaarheddcated after the

Hﬁ@m
B i 5 b8 SRR iy A oo o

‘auddo,5 “Gdedbando'suln sl whunks ie fargely ﬁepwchnt:@p@ath@ @uﬁﬁpmag gapabilities of
playe LA 'ﬁé‘gm&f td ﬁfag%@stf‘emcek N B OMintRAR %Etfeoﬁl[ffennﬁr is limited or

moti on co manner that I.S. conp Ilan

unkegwicth dnteleavier areriesvasthe Sepdie: Yidgo sondi5u tithe) Phps such that the
aucﬁﬁmﬁiﬁ Bubis’l @ihRs heNgtdied Be8Ekn anided”. bhudks,(Whértale ‘video® chunk

syl 0 P i Bl iyl S5 yn M5 o e

corrkpoblding\té tiemudioor sebtitbe.dance wi t h enbodi nents of the
present invention are capable of encoding the sequence
30 to generate a conpressed bitstream The bitstream
Cis fornmi7.4@. BygngrelgnePRMnfomationo chunks 1 to N

Eaﬁﬂ eﬂb@ﬁﬁnéﬂtéﬁﬁeﬁgg@g{ ig uEéH tro %Etdﬂhe gld"eB %ﬁteﬁt of DRultimedia file,

chunks are_generat

the BRM s ieanrie e hneameming ‘FOI?ECPITG t?wgil 1Bs 25&%1@141& ¢fghe video chunks.

As EAdAnksunk ishpanesdied) - the CPRERI dan Sk fen&ypnea dndf @'DRM eRunk generated
coder in acc dance Wltgf rrb di nt of the

conﬁa%%w? ePRSFrEBE the BaEvPHR © n. In 35

i nstances where sufficient i nformatl on i s contained in

chunks I,0 -- frane n, an
encoder]%%tigcgg%} ?%ﬂ)fﬁ%ﬁgné‘ﬂo%[s of the present

i n\mnmt@iea&mmanmrd@t@eamthrm wabodimenkof tha prasent mventlon interleaves

a Dl%mt)ﬁﬂinggﬁt Img%.ﬁ&rﬂ‘@ﬁﬂ‘a@iﬁn %Big’éﬂfmh? e ARy ARAYH aRiddoadMuk prior to the |

_ | timng informtion asthe previ ous
videpchpak. Ingpge embodlment, e DRM chunk for video chunk # is located between video

chunk n~7 and video chunk 7. In other embodiments, the spacing of the DRM before and after
the video chunk # is dependent upon the amount of buffering provided within device
decoding the multimedia file.

3.7.5. Generating the ‘idx!’ chunk

{ f
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WD 2005/ 057906 PCT1US2004/041667 1 3.6. Generating
“subtitle' chunks An encoder in accordance with an
WENWOSIPITRMGt of t he present invention can take PCT/US2004/041667
subtitles in one of a series of standard formats and

then converts the subtitles to bit maps. The

| nf GLRLL Aol P gﬁ&uﬁk%ﬁ eﬁ&agmg@zﬂésgagegﬁ& "{&1’ chunk is

run eng h enco encode

simpleeprohess§ ahmérdxb’dchmﬂcolsacr@mdnhy roaﬁlmgn&@l b@athﬂﬂcWUbJ@sthe movi’ list
chuthili‘;?gr 2 (?&Eae C&g?ztﬁlr '21&1@ gnfohiﬁﬁuﬁ Iﬁ{e éo(glghﬂ&i ch) i\E/let{%ﬁlI%E]lQﬂ read from the
“datah ghyak ?ch@&ge?hﬁlmékﬁ m&]#@ ‘dpigt nl?ﬁ‘g gﬁcﬂﬁléethﬁ |CH@teﬂf of the
‘dafah @hGEl. OAll oFl tBRs ﬁif@i’nﬁﬁ%htm Ql‘ierDinséﬂ‘n@i mtbtthél Rixah chimle in a manner
appgcﬁ)rqe 4 Cagjacq}eﬁgr gf ﬁlée gl Ud st ’:Igscpia ig lgfﬁo bg:gg sf?g “gn represent the

infqradatibhe for the subtitles and that indicate that the
pal ette has changed. Any 10 application capabl e of
generatl ngﬁ subtitle in a standard subtitle fornmat
SSION) &y RISTRHAUTIGN Qff MUlTRBPIA FILE

Al t @ﬁ&a& mﬁﬁiﬂedléﬁfetly\@é&rétﬁlé@, the filesRdl be@istahned bvdr@sl of a variety of
a user 1 I.ec

t btitl
nergonks. i faPttaak it Aepoy e s e G RS AR LS PR Bapultimedia
preﬁntah@ﬁ anfl an@tugnkiBonies otlich ehingd) ave corthiaed ntithih @asiegle file simplifies

trang%ﬁ 0?3@%}13%411@1@? & aefvlglm éggn%ﬂlnq x ﬁ% ktfu;] %ﬁ%&%@é %aﬁ 'bI Sistributed

sepm’awihjkﬁ'om thdohfdrmation méquited tordedryptithe contd:nm &f thn mlﬂmdhnlﬁle
ch L!ﬂ ﬂgr?eﬂtn AGAROHS @Qﬁt@nﬁ"fshﬁ’ gﬁ?&% ﬁfer taﬁ@ encoded to
I nven |oh ese

presen or creatln

creaje sapaltimedianfile; inrasgprdance wih 4 %ptfé@“érlms%@oaeifbvvm%medla file can
the:?bg léoate@eéiﬁéﬁhﬂ he fBst enfel or fﬁh ldrhléco‘}ﬁl mrme@aﬁu&mems DRM

hunk. i s

op na can gener at ed
qunﬁl@%?rr G b TPRRISh 0 HROATEE S e i GOCRYF SEEHSE i o fhird Server. Tn one
embiodin@it, Bpedirfti satero Ban Mo Queticd. tdCenmriain fige doc‘athbe the encoded

l.i St u \, chunk
mu]]t@egﬁfiﬁg ﬁ??oa%éé‘% glg%glro gtog(‘i&gDRM:E% at er] eaver

in accordance with the AVI Contai ner For mat

Spe¢ iy ' . ing the ' hdrI i st chunk

eff‘f]wjﬂé(?%rl I st I@%@ | s@tgengr at e t he

i ntI@fqr@at;@u fropse mudimedia filg orceardaner taﬁémh%lrm%ﬁ the present

1nv&‘!ﬁ6ﬁk|@§n BE Q¥teda 15),?% bb]iﬁphtﬁf eéﬂfﬁg’t‘x‘éﬂ usn’@ Q%f;i ite sbftﬁ?re a dedicated
rencges e ation

PlaeE HH iy SOV R SCORSR TR P i O il iter device
capaieif pessing fanl AVIofifes &h sseiverab Bﬂﬁbdltmmﬁt@blaes ftan access all of the

ref renc v
intdsBHGRE R T pilisdode g o SR ERbolifntl 3 hovitd Bloy XK Hbapable of
accassingdiled tlmmfarmatmni éoa andtimedia fild in accordancs with an émz@dlment of the
preseﬁfﬁ'v?ré on ¥ Q 10@39 Ermrlef;ﬂ & d%gié@vli%mgtoo %ﬂl@ Bf accessmg any of the

avin ese ch
mfopmw@gg@ggangm 2eye that i 1s stored in chunks that are not Speclﬁed in the AVI file

- format. In embodiments where not all of the information can be accessed, the device will

typically discard those chunks that are not recognized by the device.
Typically, a device that is capable of accessing the information contained in a
multimedia file in accordance with an embodiment of the present invention is capable of

_ performing a number of functions, The device can display a multimedia presentation

involving display of video on a visual 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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1 several enbodinents, the "novi' list chunk can al so
include digital rights managenent i nformation.

WD 200037906 nt er | eavi ng t he vi deo/ audi o/ subt i t | RCBUR004/041667
variety of rules can be used to interleave the audio,
vi deo and subtitle chunks Typically, the interleaver

oA SR B e S S 3FE, phA, Jfrciv, win
featores wactsdsoelediable huttions,qmllt @mem& andtsubirhenus.T i SOI@@ emdodiments,
melﬁleltg‘zﬁ Qx? Ip% Eeauﬁﬁﬁﬁﬁeg 'th{éﬁt bﬁ’trsﬁ%' tﬁ@%ﬁulﬁﬁfeﬁ&dﬁ@’prefsenﬂy being

e queue [ owest nu
accgspecer | «eutﬁéa coatgnimast b citho Iqqqteér Jogaly ko theagevisg @ocessing the

multithe¥Bi flefRhit ﬁl'ay ®Blbdsed ﬂéﬂldt ehlchad & vBek l6uhl hgsaD@ride are or public

se ue before e chunk ca
netpesk; eny (aofip iR cang aﬁ%rﬁ “orpr aforuftiptlib, fiff socording to
meta/dedﬁ’omcla.ﬂ@ﬂ Wﬁhhi ﬁhblrﬁultmdralﬁleab er ‘meth elatad avfertnsed bliane or more
oftt he augl le "subtitle' chunks are |ocated within
}f ﬁi r to the “video' chunks containing
i nformati on concerning the video franes to which they

cor nts, the ‘audio and
Sus;J fﬁ?}?ﬁl&y 1; Rufinh&ia %t{&

ks can be ocat ed %{?germtg L Vi de
chuaien the abhlilwwf mpriimediar iBeh ghaccondiacy ‘fm @H& é’§ the present
inveREbMRS Bufpdft th@i€iplel i Pfradka emui ideo tradhischad' maltigle subtitle tracks,

e SR Sl A0 SpSSEEC RSHETR i i

_audml ﬂ;d/dirfmbdﬂas casreghire eiﬂimtiomelﬁtaspantmxla‘ fudlié drackgvidso track and/or

subuﬂeg%?c?c ifRer ﬂﬁ%ﬂ%"*@gﬂ I :en %&faéﬁnﬁﬁ‘éﬁﬁ& 'Sdbtsvﬁ{:lkl@ﬁ’% ?%télﬂ Sthe operation
of whichl axs’ disovdsedshelaw) oreviadhe driguli settings af the dsvicgaisgd to generate the

mult %e%&zms%ﬁﬁﬁgﬁ Omeirleaddlf@ tradld, @?d%o teAdk Akd $Bten TRl b 3ttle track are

audi o' s btitle'" chupk contains

selegigd, the F‘%?PlaVPgE‘E? mFlﬁﬁ@m%WF?e@éaﬁ’SH&%qucse he audi o or
sulf iphdcRss Bor Aodatidg ﬁs&eqlﬁfddngumwdnmfrﬂmmonrﬁm a multimedia file

S ER O KT CE R ——

embodimdie ofehe padsent meoehion mﬂluytrawd hin (6. érﬂ: Gitiengrooésst $i20 includes

obteHE e R Hion 9 gt liPen e Ry €29, A thegoton ey
is thenf eeddo |d9nrypbﬂﬁ%lb rthe PRMehasder th@nﬁlzgf, RM ghugkds located (626)
witH H@“m@vﬂhé‘t Shunk BF %['ié ﬁﬂﬂ‘thﬁ&ilﬁ e, RY dndfypkil Hﬁllde &;E@:eﬁﬂo decrypt

I nterleaver in acc th an .
e NGl (683 rcmn st B0 prihe cHBNE ioafip st hg enoryption
key s G Hba tétgvﬁdB@ cﬁﬂﬂd sme reyuiredl andivi dhenk ahd aky required

subtgtiﬁj%wnﬁcdllccqﬁ?m gegglgaé@ﬁ\ﬁng et 3 al%o video and

any Slliht[ﬂe infotmathsh areqbe&semhd 6&32) Vla the disply apditioiomed isystemhe

| 0

235, UG LLOL,fi L AE0 140K honts
prom‘iet Biereoc\sugreund SowscawliogWihke arﬁlilbtlﬂﬁﬁ@iﬂ'é i q:hqsen %0 beslisplayed, a

deteg%gi/%@%o 4}%21%5'7:1@;% &%égﬁhghrthe p%’\l/(%ﬂ@ vl%lﬁégffr%cz %Q&uded a subtitle (this

churL&
dotemBENigh TaaPe duadein GBKeHaf \GHEBH Of AXAYS thal aclies Kibp ouicome of
idenfifying a previous ‘subtitle’ chunk that contained subtitle information that should be

displayed over the currently decoded video frame). If the previous subtitle 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 superitnposed 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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sinple process. The "idxl' chunk is created by reading

the location within the "nmovi' list chunk of each
WQHH0ES78Munk. This information is conbi ned wi tIRCT/US2004/041667
i nformati on read fromthe “data' chunk concerning the
track to which the "data' chunk bel ongs and the

t h dat a k.. All.of this._i i
curl 3B e o i R A B g, 164
“sulstfife’ ohurikais éqctamed;wheuhbwsnbndé it supefimposadsonie detdsted video. The video
oS BRI s B AR BB o
OndReturning to thedlisussionof ElGeh@s Hiearrocess determpneg 4634 gvhether there
are f@jé% ?&%lﬁg%m%%hﬁg%b 10thefe a&vtar ineh Xheplf.lext w isTfoeated (626) and
| oqL.ents nts re
the ggGess STETHE BRI 1o, SUURERR DR o PERE HeBrlS. Ak Sfigh (point, the
preshbigion bif iegmdin vitleo and/ar subditleittabkais @omptogd 663’6) | e

!B k3P b ARRAE! o Mokl 2 ALY 43 b Bculef pSREE! e multimedia
lnfcu'mpaom(@gya peutioulah eceinnfcﬁrarmommﬁle qmmlaroaca@@pwﬂng audio track
d&ﬁ%io%&l%ﬁ?taﬁmﬁfar ta@@on'iﬂrﬂn batd hé) vk ﬁlf&ﬁ?atlon conttamed within

ti.medj'a_Content |s prqovided to a.f
the Shdtlephukobon coulmedts fler BateorlaRed MilhetheoPresenk inyention. In many

emmﬁﬁé&artﬁs d\éd:ddilng BetRroRRet clivike Miudd . chiile an@bt Fstddile chunk can
b %e c(g %\% (@rqygcat d either at the first server
C RSFIOGPe PR W " ot her enbodi ments, DRM
i nfdut BRiMPR ofon dbwcd ogmbidoBbccising nﬁsﬂne&ianvﬁamm théeultimedia file

andscﬁéé)??ﬁn > ?{d\ég in Qbn ]ﬁn&[&b r\91ﬂ§ ?1 dcugﬁé %uﬁﬁe&%cg%rﬁeﬁlﬁcular subtitle

server “can ascer
track ds at icompufer tdoeﬁgmédedthe znmmﬁr tdeaarthied 4tiave using eefiwere. Another

exa%g%ggl ﬁgﬂl D ?@aﬂef’ E?&biﬂ_é'ﬂl_ﬁffthtah@od%%ét%&ﬁﬂ@st 1ok ca'iyabﬂltles In other

MUCTI"MEDI A or mat romarmtlmS|a
ertoriacath A3 A5V ISCBARTER oy loraitss delegh (viasthar e cpfienallyor arbitrarily)

‘dath N \RFAkO BofréfhoReingC @(}??f@lﬁblﬂat ﬁldégi’rﬂta?hﬁ @dnﬂE:?:ldbeﬂwse tracks for
e solrtware I cate aver
preiiation & Rarilg P aeteprintch ol RGP B RpR g utimedia flo in

accordricerveith thefpirdctice vf thepresemanveigionce c apabl e of parsing

0 50 AR 5880 i

file [im conthéationuiih mewltimedia néormaionsio meﬂnl mt fide. ofypically, such a

devRE SR 89séthy s@ﬁrcfn%e«m' AfRr PRk R @ummeatrml ﬂéﬂ%qb@ax fiid Rferenced in
I n. accordance wt

-

- a mpligesdia Ble ofjthe maéqsgr@fﬂgbaa%oggﬁg &rwﬁqrencsdéﬁe F B0t storpbfocally and

the &é\ﬁ&bis Greffork6d &Sﬁlb N@ca8ibl wierd ﬁhe d30ick i storad] ihen the device can obtain

scri be v t s st n chynks .t hat not .
a logg oy Gt b hgrvies piputd Fisniatossd B8R A ssfpEn o video, an
audiotumdien subtitlel(if refuitedppipeafins imt whithdhe vixeousdreks efimuitineedia are fed

Vi L ally discard those chunks that are
ﬁonﬁ%l (ﬁ@‘%fgkgltl zeé ygt he device. Typically, a device that
i s capabl e of accessing the information contained in a

mulgty meﬁughlogniegugccordance W|th an enbodi ment of
the present 1 nvention, js ca le of 35 performn

b BROOGET Ty AREPTOBRGS With &1 GBDPAEATA AE thegppsept Rventioh is iflustrated in
FIGhu. 1. rmel decotes %Oapﬂo@&sbm\aokmlﬁﬂledilas ﬁleaﬁsaf inviasdesrdaite with an

ettt o s oltht, iRERE0R 5 Y PpadRE Ak demplgiploner 654, The
demﬂ;mﬂ@m anttacts sl QMU chunk Srdm dhe podémedialfily apdextrhcts all of the

Lm%%ggageﬂs » SHRs i din HPPINUES ﬁlél@gmfgggﬂiegg{&n:’ td°&thenu parser 656.

| ay menus on_a visua

‘The demultlplexer also extracts all of the ‘Media’ ch s from the “DMNU’ chunk and

provides them to a media renderer 658, The menu parser 656 parses information from the
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WD 2005/ 057906 PCT/ US2004/ 041667 1 while playing
acconpanyi ng audi o and/ or video. These di splay nenus

WA WO05/PR7806act i ve, with features such as sel ectRA/ES2064/041667
buttons, pull down nmenus and sub-nenus. In sone
enbodi nents, nenu itens can point to audi o/ video

d fil I
L el SRS f Bl elsld G inc o s BFREDY mepd Jpfhure dofined in
the I*bamguageMeme ocbeuk.cBhesiate smchgletrmeresenmgtthmna siriptareogan be used
to é\ritov@ dlgﬂ ogrrsoFoaﬁfedu%?%H%y s&%‘ghtoa%ngo brRardd8C &he %fal%@machme is

net wor | nents can a
progidad éha Siean HateepRiralist 66 Oreldieanenl aie £OREPUAT kgeRioirack of the current

state DB IR HahR stald @hslFslandl febéived dRniiidsi @Al ltﬂe ﬁﬁelr €715 codimands from

meta data' referen, ed

the igraR Gt & SR dnagos e Btepiiay Ry Prowiied fAlthsgr and any updates to
the nﬁ@ﬂ@nh@ﬂohgfanﬁngen nieha Me ltdahisitioh camulbei comtiotled bsing a4 menu player

mtelr% % QS% o e ‘F?ﬁ?‘? Ip '}glo ngu%‘l ng %é %S cefu?é‘ctéf to ’ﬂhg\ﬁ?é}fu' Sle controller
andt the alesliaaresden |7Ehepnauspmay¢n m@rfacamsg'uctSt mgidigptengerer which media

shoffid Eé g?ﬁﬂ%&e@ﬁi%ﬁ?@ﬁ@hie@ﬁ &I ot rﬁﬂgﬁrﬂ ﬁd&}' ) 'tl'i@%e? \Eh'tﬁe player 664

I hes Vi subtitles

conrl@ca%d foethg anedie renderse. Bheyaser paPEvids e Plaven ot lvﬁ‘?a%c&ons using an

inptt" @&rlfceaﬁitl%o&[s 4%{;&8&& thBuder GClenfltd Bt&ﬁtrdlz f}t?uajauﬁ ﬂd? stifdimedia file
S em.Qr..a em e, 0 [ a

aio s e il ok B o TR ST BB ARRR e o anci

andswiti¢d d@plapéd foilbwiny iteegereedionmfghe drititlememe The system illustrated in

FI(%nﬁlac Ié"aﬁn CF g@él@ﬁ]?%eﬁtds&g Séﬁl@ﬁlﬁ%?aﬁﬁj g{e:% I?Hrcgp?o diments, the

systetecai bqahaylementeﬁelsmﬂ funateti @%t@s@mﬁﬁﬂ@ itewifs or a combination of
Soﬁw#g: dmﬁv gocess for locating the required
t1rmedi a

Informatjon froma nulti dia fil

i nohiygraraploriadRenTNSSPeiReg Wik poiigof the present invention is
illudtf&y FEFIQ® M. RNTRE ¢ adisdapvibth itdludegnfoad birkdi ahs 6112, background

R I R e RIS I —p—
(not sbqwin). ithetvasuohe effyqttcrdabeel YRk disphigroat G2 Apceptive. The visual appearance
or ANPGRS QBRI R e sl
defingd bégionshes thendbackgrohgd visieo that dfave pettieylar jaglenssasspgiated with them,
WheBEﬁe R g%gg%cgy fg%ga%iﬂt&d’l‘h@ SRt wo@pr%éuy Bﬁov

Trom t
he &6 4-dngorasatuaHy rlllﬁb‘-‘lhiaéﬁ% Ré?“fl"‘i Ogﬁgooé g‘ o‘@&’?‘ﬁ?"%ﬁp the display
sho®h G FIG e, Vrﬁiﬁ%.cgﬁ%ﬁid vidae GE$ gt frelhde lad?mmmm Pﬂle’iﬁﬁhal appearance
n UI r itle c ac e
of i brfifh BdbadekEIBy EhaP ABTarA Cfi Het BRFenngha additiona
elensdtitd ickuh eappleﬂlo istatici om aaimeat@l, eFlen heckgro@R) V\‘ldf:’@ ish exiracted by using
eyl s SAAGE S0y B PO s
videoowitlge aprided tacks7e: dbe baclmlmdmﬂdi%’&ﬁw@a m @commw tbe menu can
be %HQE& tubﬁgtz{ %dia’i‘ra%ﬁoéﬁlﬁﬂé %@%a@'xﬁcﬁbﬁ&@%& I%catlon of the background

ermndati gn can rmeasto whet her th EQVIO

andipj Wibinfangadio fack aréa As dawrioed aboye,tae PRIBISE (B 18, DA% Pf an overlay
713 nwe laeeﬂ@dm ea@mgo q{made/ gfapBicY thdt AppYsr ﬁ)ﬂﬁghlftofmltﬁalgsmon of the
I aentli revi,ous u |
backgigl VISR T APRFTSA BITHPEIIE PRARIRET MRAedAb ]y is obtaind
usmlgea ‘Medadl‘myle’delmn&rﬂtﬁﬂhatmdmatm lthe theeticke df tiedexerfay avithin a overlay
h ‘
trac 51 fh@ Elﬁl\ﬁh %&F{h %}ll%fégfcq%%lt?l h%:ér d1|§ ggtﬁ%@]?% ﬂim Action’
chumltse(n@u bhwm)ea@n@ated %?éh @a@ppéﬁwbww In e dlpstrated embodiment, a

Plal AR’ hilRD 7L 6% 1?[H§ﬁdtéd Q‘hb SPlﬁy'R@ﬂidﬂTEﬁﬁﬁg ifdebtireferences (the other
ecoded video frane.
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previous frame did not include a subtitle or the
timng information for the subtitle on the previous
WO 20680370@h cates that the subtitle should snot WE/US2004/041667
di spl ayed in conjunction with the -70 WD 2005/ 057906
PCT/ US2004/ 041667 1 currently decoded frame, then a

B0 DU SELRLERABAILE R4 motimets
pressntﬁﬂohloentaﬂled upidoh tiposettingdia fils (decmluﬂmnm@ arfirpwssibly a subtitle
track’ d’ﬁ?e I‘Iéﬁ&&#ﬂx’ %%uﬁ?’?lé%ﬁlﬁ gﬁéégtt L lsEshle ﬁs?‘n% BeRfediaTrack’

g au

e acconpany eturnlng
chwh g 184 whlab indieptesf the pegne Avithin the Adw@r%ar?ébc’fed or default

aud(@§ WA RSHiallP 8 khbtith BlcR a@éﬂé&s@%&h@aal DRM chunks.
VG ER R e N

onl?hﬁlﬁ? oh@l”fw the selectibi off blilﬁbmtareak hat apbeteplyadicoto tHe pointer being

locztt%cgmat%.lq %bg%clyg?erg? and; %@sﬁ%&%botvl ,Z 1cgﬁ kﬁll 'of tﬁeoﬁeélgtﬁformahon used

e can
to gmeltats:theanexpmrm ilocata¥ withia ahnlmmlmmdat filervndrmatei gpecifically within a

t
anying Og%gl 1 ot acg’l%?dﬁ%%v%&g tlr?%élhng‘atﬁ){/lpﬁh YeClobAbd elsewhere

acco
thkygrthnglwadfoa@t@ Igbng subtitle track) using
i nformation contained within the " hdrl' chunk of a

vi d| a {hi | ﬁ i ccordance with the present
PSS g &aaenbodl ments, the decoding of the
Vi tgah defatinka staadsid¥ed ahethid af dépmesenﬂmg)infblfmatlmh Th& standardized
p rfor n l,| el
nat GR35 MRt Yoiien 10 AL B Sep Mol Ml RSy o fifimatic processos
In dueembtodiment) thie regtaadata’| ie extréctethandiproyideditng userifiy vigwing. Several
emitRIRhHAS teh e ni%ﬁlhﬂﬁeg&aﬁfésgchﬂ 2seAlHItO Hel AfectadicOp rcﬁdde mformatlon

partircul ar s I,S a conputer conflgured
conpamingmHers viewins habifs 486 Viewing ﬁgef§1§¥1%%5%c WépsiRgen could be used

by @ﬁ@s{ﬁpé ﬁltﬁﬁﬁoﬁ\@rﬁﬂogi@éndeﬁhérﬁiﬁﬂﬁ%&diéﬁﬁlas ﬁ%ﬂe@sérhﬂay enjoy viewing.
|nc ese capanl il Ll es n.o I e
S0 mentb FeeqPRaation:gian s 1o an BETRE IR flos contained on

serven;t cﬁrttth@rnmbﬂsyhmﬂlaf dmtiodamnenty,)a userl edrerequdsn aklsultﬂnedla file and the file

T e

mulmtaaﬁlengn a vanlety of thcatipnse dv additionnthgsisay can chose between various
mulﬁﬁleﬁia”ﬁ‘f’és c ﬂtlﬂﬁlﬂ#n ﬁz&ﬁ@ﬁlﬁa%ﬁtﬂffe&g n%ﬁ@elﬁitﬁﬁlt b§RdObn ‘meta data®
t1o In severa

resent 1 nve #fgr odi nent s,
congrsingelhe dnangies,in fukich agh o the shibferenio Koriogm of the presentation were

enchddt imedia file in corrblnatlon vvlth mul ti medi a
i nformation fr a tern i cal.ly., such a .
eV cE Vg g gy, e i Attt Bt e i Rofbrdance with
emlﬁxlbﬁmté of tthacpkesémomvantﬁarcain bel@cwseéda fenpegosas Ghcaaloging or for

nul fi1l d ab f th
oredfi i RRe oo § ofeesh B HBALAFRERIFT) 20 “ine devi ce

i s Whilewthek elsbveodesbripticgceanitains wieal spetific doiodimends of the invention,
thes%ts%@‘a ndt tﬂ)%rbohgt‘?uéaeéé' %ﬁxt&l?dhsclﬁlt @Ak Rco bPﬁéLm?&l‘@MnPf)ut rather as an

evi ce woul hen access b |
exagpleatd] wmm@odamemo%reoﬁ rFor &aamalea AdatiEsEis ﬁkén(awordance with an

emHoﬁﬁh'érﬁ %g iha%r@@nt ﬁﬁeht%ﬂrpca&&ﬂhﬂﬁdé )] angwmﬁ!ﬁﬁleﬂimk@nﬁaon or multiple
j nedi a [om

mlgieafaBrerEioa B Rt A B BHAPIPE 98 BF At dionus and any
varielytdf diffeenbgiesrefitmefa ddte. Acesdingly, ike ntdperofitbe invention should be

detenn}neﬁt A&t 39 thQ embodlments illustrated, but by the appended claims and their

equivalents.
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FIG 4.1. The decoder 650 processes a multinedia file
652 in accordance with an enbodi nent of the present
invention by providing the file to a demultiplexer
654. The 35 denultiplexer extracts the "DVNU chunk
fromthe nmultinedia file and extracts all of the
" LanguageMenus' chunks fromthe "DWNU chunk and
provi des themto a menu parser 656. The denul ti pl exer
al ct of the "Media' chunks fromthe
ﬁiﬁﬁﬁﬁghﬁﬁwigﬁé prOV|des themto a nedia renderer
658. The nenu parser 656 parses information fromthe
1 WD,2 | e 6 e ¥ .
cunics t oo Sk M R i me 8 MUAICHERYy of s
compgsipgict ure defined in the " LanguageMenu' chunk. The

S%@doﬂlﬂgﬂﬁﬂdéﬁrdcﬁﬁfoﬁﬁ&l&hltlﬂl ddde menu structure can be
to respond

¢ ESiEhing € 00 el R BB Ry P srefiod B s 00 LSRR,

nenu state controller 660. The nenu state controller

kgeps ThaGeud Sh8amy" ! §Heretn %ﬁ@hﬁltﬂﬁe&?%l%&ﬂﬁﬁé@@taeplurality of

ma.c |ﬁy§%hq%wﬁcelves comands fromthe user e
concategalfd f FYWSt he user can cause a state transition.

The initial dlsplay provided to a user and any updates

t ny..:n n NSl L

o beﬁcl:%}rltl? oft bt g%&&%%én&%ﬁ% éﬁ‘%a&eéith&‘eo aec% Giftaing Aeparate title
IS“mRM@dWEhngﬁmyéﬂFFnﬂ@nkace 662 can be connected to the

nenu state controller and the nmedi a render. The nenu

ayer nterf |nst s the di a r erer which

Pt o T BROO P B Lr SETE TB AR TS T ATk G Ao track
associped wiiidied to the user via the player 664 connected to

the nmedi a renderer. The user can provide the player

with instructions using an input device such as a

keyboaFke mahod el Jpimy frydteesiviont rol . General |y the

Netch ivitRg itdclt isleBeoddtl @b ab&Fes lolf &vil@N hiuiks biighld ¢ M'wptmaﬁdand
tructions ,di ctate t

to the user and the user's..n
g 0o Rk PRy of AL PO R ey SaHR 3 Brrdhh floqudie’ chonks
interletrel within iteel ‘R chuitheprgajsing thei ‘Vidas ehanlecofi the ds5od#at@] video track.
4.1. can be inplenented using a conputer and software.
In other embodipents, the system can be inplenented
u&i ng Fﬂlf’rf&?th?fﬂ‘)f‘s‘ﬂ@ﬁsﬂ“@l‘#er‘r‘t ‘egrated circuits or a
carbi‘vidtd’ ashusk comtaiht WabenAid thitrdade &ised\d oMK & shigledframe of
nu I.p_accordance with an enbodi nent of the present-
v1deof%§ a‘tldeéﬁrl E |%I lustrated in FIG 4.2. The nenu
d¢aglp! abydle’mhunkcmxxﬂ@ss budie ibfirmetonafivas 187 portioackgthe uandio track
accoméaglg\/ﬁéjrtﬁ@ ﬁ@ﬁl@’gefx&&lﬂ:&'g&lﬂga ailiddlcBufi/6, and a pointer
' 78. The nmenu al so i ncludes background audi o (not
shown). The visual effect created by the display can
be decHt method Hﬁe:lalhsﬁtatvhaﬁmemeaamﬁo’ cliunkhie ihuticprd privr to the
a P d video and the buttons
corresé%eln%elv\%% Cglpék %gthltnl © k@%ﬁ ned regions of the
background vi deo that have particular actions
assoc |@Eﬁ@en¥\’fdr Qnéd%l%@ muMpRNitd $ntb @4i-RN hSluatiaiaé %@mBYismg
the 0|nter pointer is typically an overl ay.
_ °86ﬁ%5 Qally illustrates the source of aII of
t he [ rehowdmt\um traaktak\secizitedp#iﬂyeach hideranidn FI G 4.2. The

backgf»&tte%eVéngs&d@Y idg. greneNU title, the

11

vi sual appear ance ﬂ?Qﬁﬁkéﬁ%t ons and the background
of the display. Al of these elenents and additiona

el ements can appear static or animted. The background
video is extracted by u3|ng

-74-



i nformati on contained in a ~MdiaTrack' chunk 700 that
i ndi cates the | ocation of background 30 video within a
video track 702. The background audio 706 that can
acconpany the nenu can be |ocated using a

“Medi aTrack' chunk 708 that indicates the | ocation of
t he background audio within an audio track 710. As
descri bed above, the pointer 678 is part of an overl ay

713, TheeQ s%rh %Y clailrﬁ SCQJBef’cIﬁ‘ the r{ﬂ&éeggﬁ“ i9k LG bhakode the video

appear to porti o groun
tracks {04 dpaf % ¥, 5%5 érég@sggnfamséw@w a feRatgfte Ré‘ﬁ%cfapﬂlém t he
overlay 713 is obtalned 35 using a MediaTrack' chunk

O S e SRR R B B
i Bmetekis with a user is defined by the “Action'

c B%fﬂfﬁge((ﬁ@it:e §$fﬁ¥iﬁﬁ1ﬁ%§§&lﬁh@&ﬁ%lé’\&ﬂcfboﬁﬁ&ke&5 thd¥etwork via a server;
In the.il ustLated enbodi nent, a

5FQ?K€PWEﬁwd3ﬁGﬁEwV%E is illustrated. The
" Rihasehcthe oliént cinurkuéshthientmotfeyofithd mubinelsa ik Hwnotheaerver; and

Z\%el\éﬁ %gﬁgﬂﬁ%ﬁ&ﬁﬁlg%élgﬁ%%% bRE fidko GHHUR lﬁﬁd at lea)st one subtitle

erence tion" chunk are not sho
track §€@ﬁ@wﬁﬂmﬁ¢ﬁvﬂﬂﬁﬂﬁﬂﬁnedla presentatlon cont ai ned

within the nultlnedla file (i.e. an audio, video and
p?25|bl 85U }I track) The Pl ayAction' chunk
ul £ HEpREa ?8?@?83& the scene using a

‘wbdﬂaﬁfamkdﬂiwﬂunﬁmﬁmﬁan¢h|ch i ndi cates the scene
WedddEd 105 fheRtMGsntrack. A point in a selected or
default 5 audio track and potentially a subtitle
track are also referenced. As the user enters conmands
u$2.ng Themuhpiddiadiieiof elaihne, Ghapinale empdEEmundaif@tharion is stored
ky in response to the sel ection of button areas but
So sinply due to the pointer being located within a
button area. As discussed above, typically all of the

m}ﬂ' a THY AURABdIRNMSElaith0l 20 AREALSnbend BNt o separate ‘menu’
at ed. th|n t he nultlnedla file and nore

Ch“nk§B FIY BTNt hin a 10 "DMNU chunk. Al though in
ot her enbodi nents, the informati on can be | ocat ed

ol se TIN T .
oL et B 0o 000 AL g b
arc copfaingd in ¥ deasidpossparete NI cbymat i on. The st andar di zed
- 15 nature of "Meta data' enables the data to be

gﬁ%ez d dﬂ@}an 'Wue%?a? ! é %ﬁgc[lag%d i{l ¢ VC&)’ rtgfng% %@'EI% Burlkn containing a
‘menuprcluvikdeclude astasdrd for codeemidnte sQeué r‘ﬁIFF’ ehindd corgaingig a “menu’
chunk QHQQLIIGE Me&iaﬂﬁéﬁ B LddRSwhtde 3 ﬁ[’s\{ &fvo lRafibiels"GPL %taﬁgarh Yec code

. provide I'nformation_ concerni.ng a users view ng
aPPeafé\%&hW@Wﬁﬁh%?@?répéﬂ@égemfét?éﬁ 4t4¢denat i on coul d be
' used by software appllcatlons to recomend ot her

timgdi a S Vi ew n 20 I.n
ot e Poline R 03 bt S ovin LI v Sishls ARG Bhunks are
containddan mginglenrBAF B chihles cont ai ned on servers of other
users. In ot her enbodi nents, a user can request a

myl ti n e f|Ie can .be | ocat ed

War cergrlienctiahls of fletmi (g afferipdht SmeHs Lk Jaglades chunks

descrittiliea sariet af ﬁhatuas andfan ‘“MRIF! d’ﬁﬁkkaoﬁﬂainﬁ% médifassacibet withfthe series of

| ocations. In addition, the user can chose between

various nultimedia files containing a particular

mul tinedia presentation based on "nmeta data' 25

. concerning the manner in which each of the different
versions of the presentathQ;mere

asac

menus.



' backg

encoded. In several enbodinments, the "neta data' of
multinmedia files in accordance with enbodi nents of
the present invention can be accessed for purposes of
catal oging or for creating a sinple nmenu to access
the content of the file. 30 Wile the above
description contains many specific enbodi nents of the
invention, these should not be construed as

[ 'ta ons on .of the.inventi the

38 T AR TR ot oo Mo MR gt el media
infonmatimlmqlwbmg wdéa tre:lcsmudmhamdeowdmtr@ks. errbodl ment of

the present invention can include a single nultinedia

present t|o [tip nmul ti medi a presentations. In

addi ti &e E@ﬁﬂgﬁﬁﬁpécégﬁ 1T:d1gi® one or more menus

an oaﬁgd(s%sotﬂ;ﬁnget yeriof oftinéifie imoidet ypes of " neta data'.

Accor dgnlg_l %Jﬂ%zf?’g{tﬁ@gve%ﬂ %nggu %#S%{]t' on shoul d be

detern1ne 'l lustrated, but by
t he apﬁéﬁaﬁem&ﬂhamﬁﬁlahmupmmus bydaiepagents. a - 73 WHAT

|' S CLAKNMERS b cHunk/hiddiehes fan Gh@dduMNtmend Wshla BAd dccompanying
file using nedia froma plurality of titles,

Png: encoding a video track from each title;
and f oatrieasgore dhithlethatddseribis adputtbreoph ureabj t y of encoded

vi deo n{g Aé’a%%‘@ c%unlg— 6 aBLAed tlﬁ{lo@&tﬁh%%e BYRGH 6h el ddfeen; n; and

mul ti nprises a concat enat
"RIFF @Hiﬂﬁk@e @unlﬂhét FRsethse vamowaan@ﬁszssqw&dew%h ehwpn
encoded video track contains a separate title 1is
unk. .4. The net hod of

t
o 2 DR R SRR DR G, I, el e 0istng TS e hog
awﬂnbuxaemkmi%b500|ated with it. 5. The met hod of

Clwﬁét@?n%ncé!&%@rn?énﬁ 1ni%ﬁﬁ£ho\ﬁ' id8shidihaclithia 1RNGRNRARRS @

series of "video' chunks wthin a R FF chunk; and the
audi o track acconpanying each video track is encoded
asl.a sArsyﬁanﬁr enastiih@mubtimnisthstiles, Rbptisiaged Wit hin the

RIFF nt ai ni n h chunks of the
I'OCGS ?I’ anﬁ%%e& ?(} CDCO%IID %.l DJyl.ﬁhl%%gOl% hOd Of C_| ai m 5’ . .
mbfrremnthe guetessoyi igeadso evnfigrradotot génstnté af mpltmddin fileh including an

encod &PRIRLrAReHd bR &QM%&uﬁnﬁhﬁﬁicﬁ frame of video from
a video track; and each "audi o' chunk contains audio

i nformati on fron1the portion of the audio track
azx onpHrysystgmtdieldmiewheniar at ed using a " vi deo

qﬁgﬁﬁmeéorgggn$g§%gﬁg of claim®6, wherein the "audio
I's i1nterl®aved prior to the correspondi ng
" vi deggenemtgrfia opiachmadel o themnermschunk.
convert the object model into an configuration file;
parse the configuration file into chunks;
generate AV files containing media information;

interleave the media in the AV files into an ‘MRIF’ chunk; and
concatenate the parsed chunks with the ‘MRIF’ chunk to create a ‘menu’ chunk.

23.  The system of claim 22, wherein the processor is further configured to use the
object model to generate a second smaller ‘menu’ chunk.

24.  The system of claim 21, wherein the processor is configured to encode a second

menu.
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8. A systemfor encoding nultiple titles into a single
multinmedia file, conprising: a processor configured
to: encode a video track associated with each title;
and wite the encoded video tracks to a single file.
-74 9. The systemof claim8, wherein the processor is
configured to encode the video tracks such that each
video track is contained within a separate "Rl FF
chunk. 10. A system for comunicating nultinedia
information, conprising: a network; a storage device
caht ai dhagysteomrof elameed. aviferdin therocesyon éesedsl thedirsttpacoded menu in a
first ‘REEPARAUnIVArA iRseP@hY cond éhebliddaRémCARRESIRAIRIIG (chenk,
networ k; wherein the client can request the transfer
of the nmultinedia file fromthe server; and wherein
t B6. mulThe npdea dfi dleini A4) wHeeinathel pasdssaonmchidee thet figt kind second
ubtitle track acconpanying the
encodglﬂ‘ ggaiﬂflggiﬁg@?ﬁl:g multinedia file, conprising: a
series of encoded video franes; and encoded nenu
| Bf.0r MEhé efbteni of g MukihergadiR frodedsdfis CoMigirddlio insert in to the

.wherein the encoded ny i nf.ormat i is stored as a
ol B e o B B iyt R Boile o, 350" F ot € mer

conprising at |east two separate "~nenu’ chunks of

nmggu | ﬁfs?Et@Btbecﬁbco&-iﬂg muMEmEHA Hleg%‘ rifsin!g.e of claim 13,

wherein The at | east two separate nu”. chunks are
c B RFosPyRECqnbieyred te sxtfact infPraghen é?@ thﬁnphmmmﬁlga 15.
Théemitl tHen@dtasdr Iseconfigedediton iddpeciniher mulfingdfa fikt to” Wtdrhine if it

Cmndcpgg%dg ﬁ%gﬁniqgmﬁon‘nenu' chunk i1 ncludes a standard
3 Code andmﬁhe second "Rl FF chunk containing a

“menu’  chunk includes a specialized 4cc code where 7
the fiTRd s{dn CralAMt 88, Swidreifl Bl PRARBEDr 46 Cotiffed to extract menu

. appear as the | ast two cf cters of the specialized
infornifBn S T PR R PR of cl ai m 13, wherein
at | east two separate "~nenu' chunks are contained in

a,si ng - ~0l e J I ' f ' '
335" UL e, of BHIR 0! SRR el to SRl menu
displageusing Hlemyinforaetionsforst imiw menhshark.” MRl F chunk

contai ning nedi a associated with the series of nenus.

- 1 The multinedia.file of ¢laim17, wherei.n the

R e dn oh el ey S attcgior ey srmiyed to generate
backgroudé eudip ackanpanytige eac Risplap dsiogentimyinfarmetion sté@d ifhlee ‘meny’
chunkmul timedia file of claim 17, wherein:

32.  The system of claim 29, wherein the processor is configured to generate a menu
display by overlaying an overlay from the ‘menu’ chunk over video information from the ‘menu’
chunk.

33. 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 encoded menu information.
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the chunks describing a series of nmenus include: a
chunk describing the overall nenu system at |east one
chunk that groups nenus by | anguage; at |east one
chunk that describes an individual nmenu display and
acconpanyi ng background audi o; at |east one chunk
that describes a button on a nenu; at |east one chunk
that descri bes the |l ocation of the button on the
reen,Amulee%t tlﬂeast one chunk that describes various
actlons associ a WPR%8button.  20. The nulti media
f|aISer1Q$f0f®nmd¢dYltieOfnamﬁ@ndcorrpri sing: alink to a

S%ﬁ&m@d ek £datyRLEIHR nﬁmﬁﬁaﬁﬂﬁr@enu information is
alngg mnt&ln t he, seco

21. A systemfaq
L bR i3 ey Behes HLIEisL oA selbrgh Eematitne o subjoct,
memmmmbngumeﬁmﬂanemmmmg menu i nformation; wherein the
processor is also configured to generate a nmultinedi a
file including an encoded vjideo track and the encoded

méAu i Aherpwiimsaia fle offclaimy 34.ewherpine I subiact eomiains fnformation

1dent1|‘}h? PHRC B&H Oferdon of OFfahGhifi thhtds dGLABEMYEtha he@daLt
of the menus; convert the obj ect nodel into an

configuration file; parse the configuration file into
cBéinks Thgemdtimedia Al dfi dleis 36, wErim thenpdtidmate contains information

mdlca'n% QféT&Ia!r&@enshE‘Bﬁﬂﬂe &ithe nedia in the AVI files
Into an F chunk; and concatenate the parsed chunks

wth the NRIF chunk to create a nenu' chunk. 23.
TR® Sy$he rﬁlﬂﬁnﬁﬂﬁi flle23f oMigr 86N v\tH&&np rthe eﬂ@m doﬁtains information

descnaf" \rret ctﬁ{xe gl%?zt&t %{1 f t'ile |5111 3eect Ecnantlﬁﬁ yn%gcj‘ The system

of cIa|n121 mhereln t he processor |s configured to

eBgodeTRe $R0QMEda MBEWS cldith 35, whBRirs Vit Sty CdodtdMs? thiormation
mherﬁln thejﬂ ocessor inserts the first encoded nenu

concenme;the Feyreg HeleSBink and insert the second encoded
menu in a second "Rl FF chunk. 26. The system of claim

24s, m?ﬁ@ﬁﬂlt%&?w"ﬁt@%?&ﬁﬂﬁ 34 %e{iﬁ the first and

second enco Menus 1Th a’sin "Rl FF chunk. 27. The

sipesabieesfis & Plaindythet inolyiep aitypetané agpligéessor i s
cggk@gge&ﬁm&guﬁaﬁﬁﬂﬁmjgmﬂo the multinedia file a

R L T
processor configured to extract information fron1the
e Ui Rl Auikind Ria file of claim 34, wherein:

the predicate is a chunk that includes a type and a value;

the value contains information; and

the type indicates whether the value information is the a predicated URI or an ordinal list

enfry.

41.  The multimedia file of claim 34, wherein:

the object is a chunk that includes a type, a language, a data type and a value;

the value contains information;

the type indicates whether the value information is a UTF-8 literal, a literal integer or
l_iteral XML data; |

the data type indicates the type of the value information; and-=

the language contains information identifying a specific language.
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wherein the processor is configured to inspect the
multinedia file to determine if it contains encoded
menu i nformation. 29. The system of claim28, wherein
the processor is configured to extract menu
information froma “nmenu' chunk within a "Rl FF chunk.
30. The system of claim29, wherein the processor is
configured to construct nmenu displays using video
information stored in the "nenu’ chunk. 31. The system
of claim 29, wherein the processor is configured to
géﬂeraﬂ@enb@@kgh@ﬁhdﬁa@dnélawbumpany|ng a menu di spl ay

U%té‘ﬁnlﬁ#ﬁ‘jr R o JALRK 1RE BN dSd Lfyplandla {die; MenU’  chunk.

ngﬁ %hﬁ' g st em of clalnt 9, "Wherein the processor is
Yagfr@gtat ﬁ@ﬂ@?gpe menu di splay by overl aying

amheoype indy:afes dmvhahee infoenationdinthe kautheety ofitileatement.

information fromthe "nenu" chunk. 33. A systentfor

communi cating nul tinmedia informtion, r|S|n%§

néwor The gudtiraedig Eleqe\wlaia e mbgich ttde%t ﬁﬂpttmﬁ@& guicpded data is

represeR@d GOBMESIRE. t 0 the network via a server; a client
connected to the network; wherein the client can

request the transfer of the multinedia file fromthe
sdésver Thanltingser Slerpftchamd, wihemedi & 1¢4st & pomtioh wfl@s encoded data is

represee@9€64 PR drak@r mtion. -77 34. A mltinedia file,
conprising: a series of encoded video frames; and

encoded neta data about the nultinmedia file; mherein
t e enthel ﬁdlltﬂﬁécﬁa tild &f ¢lmal Btad,etshaémlaea@tst @m’@tqioﬁtcmn@mﬂhe encoded

data i 1s Eﬁe én% cf]% $ & %hd Fttals éesgclzo?ll ortto %Pe! een%t %%ntfjata is represented

as addmmabct @lamm;mdat@m@msdmﬁmm ﬁormat i dent i fying
afile, item person or organization that I's descri bed

by _the_neta. da 6. . The medi ile of clajim 35, :

wier of i e Bttéﬁt Bl o S AorehP o Ganel; SmkDtach wontain o
singlepieca of hetagdether i stic of the subJ ect. 37. The nultinedia

file of claim36, wherein the object contains

information descriptive of the characteristic of the

stibj ect sydemiferaneediny mulianghiafilce.omprizge: The

nybtdce@st @n]flgtl@daf erikbdd Mvidéo trM@r elhn the aut h]9r ity
D0k e ST P o RGRS 1 PobC i bk mutimedi

file; amher ei n: the subject is a chunk that includes a type

a&ﬂex@mn@la Whcodel \?\ﬁetéf ghid em Q&Esaalt rl%s{ Ao Etgééfﬂeﬁﬁcorﬁ‘ﬂ}&ﬁg? subject, a

type | I cat es t er t chun resource or
predtcgtﬁ apghgeauthority.

48.  The system of claim 47, wherein the subject contains information identifying a
file, item, person or organization that is described by the meta data.

49.  The system of claim 48, wherein the predicate contains information indicative of

a characteristic of the subject.

: 50.  The system of claim 49, wherein the object contains information descriptive of
the characteristic of the subject identified by the predicate.

-79-



40. The multinmedia file of claim 34, wherein: the

predicate is a chunk that includes a type and a val ue;

the val ue contains information; and the type indicates

whet her the value information is the a predicated UR

or an ordinal list entry. 41. The nmultinedia file of

claim 34, wherein: the object is a chunk that includes

a type, a language, a data type and a value; the

vajiue t.al ' O -, ndi e .

R val G P D U B Pl e bR SR RO AIE i oncemning
the squggecfdhe ghptementy or ol XML data; the data type indicates

the type of the value information; and the |anguage

cQnt ai ingor Hion4}qutLtying a specific | anguage.

- T8 42 UTRE AP YREYT 4 FiT%¥of claim 41, wherein: the

auhdproresyor is caniagnrer tor ¢raepdé Hel sublisst @ ¢ yipwkdhad iacluddsuetype and a
vahw%he val ue contains information; and the type indicates

he value infqormation is the authority of the

st@ﬂéﬁ&rﬁ@taﬁ.m Faatinm tidredia file of claim 34,

whilsr tgparindicatce adtthar the churtkns afesbinee enarodedyHaisandds.

represented as binary data. 44. The nmultimedia file of

claim 34, wherein at |east a portion of the encoded

daBa i dhe pwsppebtieisthavherminsi t ASCI data. 45. The

Mkd pro®dicr i§ Loffighfedab 3heBd34he WRBIA s alchlamht Mchidé$i type and a

1 portion of the encoded data Is represented as binary

Vall®yata and at |east a second portion of the encoded data

i $henepresenimsdnfomsatmddarid onal chunks that contain data

r i 3 . i i . .
S5 RGBT A iy i

enry.contain a single piece of netadata. 47. A systemfor
encoding multinedia files, conprising: a processor

conf | oyped I sngadeuyldee track; wherein the
processor 1's"al'so configlred to encode neta data
ctheceropdsey isheondighueil rte dingodd tHeepbjedichswh ehwikn thahancludes a type, a

langu&SeCcRE84 tpRetAd 8hRel Ncl udes at | east one statement
' cagpr'sing a S%bjecl,_a predi cate, an object and an
alfegrecomans miqRatohst em of cl ai m 47, wherein the

Sthej tgpd imtinateaiwiscthen filoa nEhie difointtaiohiif wiUTDF-8 litédal, @, literal integer or

. Bh?ﬂ] grson or organi zation that is described by the
hmﬁﬂne adggta. 49. The system of claim48, wherein the

pthediiedyee indinetas s tynefdithmralerinforapien avd of  a
ChRNafghedd cohiatnsAhfotMRichUBERFing a specific language.

55.  The system of claim 47, wherein:
the processor is configured to encode the authority as a chunk that includes a type and a
value;
~ the value contains information; and

the type indicates the value information is the authority of the statement.

56.  The system of claim 47, wherein the processor is further configured to encode at
least a portion of the meta data concerning the multimedia file as binary data.

57.  The system of claim 47, wherein the processor is further configured to-encode at
least a portion of the meta data concerning the multimedia file as 64-bit ASCI data.
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50. The system of claim49, wherein the object
contains information descriptive of the
characteristic of the subject identified by the
predi cate. -79 51. The system of claimb50, wherein the
authority contains information concerning the source
of the statenent. 52. The system of claim47, wherein:
the processor is configured to encode the subject as a
chunk that includes a type and a value; the val ue
contains information; and the type indicates whether
t B8 chUAR sYssemyof daigid b avhsreimthe arrsagsrbisdumhsg ontigmed tphe
SyaéRINaDicasl Afifk AdrtionENIR Metatddes QHOERRSAhe bfultimedia file as binary
cqpflgured to encode the predicate as a chunk that
el udes a type and a value; the val ue contains

| ehorderet ilenst aasedontchportippet ithelinpt dstawvecdreingt the mudtimedia file as
addmbHJI%ﬁ% QR corftaift dAaGHE@hRI YR sQon@RorRfli nary | st

entry. 54. The systemof claim47, wherein: the

processor is configured to encode the object as a

clAnk Thatsystaml ofiekia 3§/ e mocdssun g afyethera colefighrddy pe encode the

addiﬁ?% es vvhe%u%g ]}{]t%%éjgflﬁ D@l ns information; the type

e va ue Information is a UTF-8
Iiteral, aliteral integer or literal XM data; the

dgba t steRdbe@dc88in lﬁﬁllﬁﬂi&ﬁa ﬁfestd%?n ﬁ@ﬂnﬁe i nformation;

and the [an con ns inf.or entifying a
S omerrer fagng o SRtt ot Fam B mutER it
whsereinn thet precgsacesafigiisd do rﬁmtlgctr wetat dnte mfodmattoheconceming the

nmhnﬂ&%?ﬁkLE% as a chunk that includes a type and a
e val ue contains information; and the type

i Wariehy the mefredaininfRrmation inekidenat past Pnﬁestaemﬁ@}rqopwnémg a subject, 2
predicalR@arbélaéct aRdin abBorityhe system of claim 47, wherein the
processor is further configured to encode at |east a
portion of the nmeta data concerning the nultinmedia
f pl.e ahdivemmyolieaim 6(57Whe‘f¢ie tlgymoesss@fis cofiguretl7to extract, from the
subjectIRfofhiidBeRIPRE STRE, itchy, TFsbRSF oGARTAE 8 1§ A-RREAMSY the meta
| east a portion of neta data concerning t
data, nultlnedla file as 64- b|t ASCI data. -80 58. The
system of cl aim 47, mhereln t he processor is further

ng‘lfi 9—H¥ e%{é%%"éegﬁ. 3l l\ﬁf‘? 6%1 ' IrJl‘f%lE?‘f 5 rratsls oonﬁgure& t0 extract

information indicative of a charactenstlc of the subject from the predicate.

data;

63. The system of claim 62, wherein the processor is configured to extract
information descriptive of the characteristic of the subject identified by the predicate from the

object.

64. The system of claim 63, wherein the processor is configured to extract

information concerning the source of the statement from the authority.

65.  The system of claim 60, wherein:

the subject is a chunk that includes a type and a value; :

the processor is configured to identify that the chunk contains subject information by
inspecting the type; and

the processor is configured to extract information from the value.

-81-



data; and encode at | east a second portion of the neta
data concerning the nultinedia file as additiona
chunks that contain data represented in a second
format. 59. The system of claim58, the processor is
further configured to encode the additional chunks
wWth a single piece of netadata. 60. A system for
decoding multinedia files, conprising: a processor
configured to extract information fromthe nultinedia
file, wherein the processor is configured to extract
né0a ddths sysiime phelein el cdsEdkni ng the nultinedia file;
ankk poéicat i 4 dRmketadindRides 4 HHOkH®S vale;i ncl udes at

| egast one st atement. conprisi ubject, .a . . .
 pripreseor s foRtiiled fooidRhary ot b Pl Coutain predicase jnfigmation by
inspegfingdhaiype:s@d wherein the processor is configured to

eXhd #F6dossdri OB Ered 38 BiRRT infdrRbAEIMBbMRe V4RI fYing a

file, item person or organization that is described

by the neta data. 62. The system of claim61l, wherein

t 6&@. pr dheswoim bBclaiandd, guhiesth:t 0 extract i nformation

i ol ' s i St ject Jfr t he

ol % QR g RLRLRELEA 630 wTplual 0§ AUNFEhI R e

pilscE®sesson 1§ copfigiigd rie ddendife that dbe chynks enmiging ebject information by
inspedgqhd 9pé;ve of the characteristic of the subject

identifled by t redicate fromthe object. .64.. The
S5t BiRBPOT PPl FRpFr (hE SptoBs S Srigimine the' dia type of
infornpdivhicgumimed irothextlmeict i nf or mati on concerning the
S t: . rdty Ty
Y fiBedfor!if gio?nﬁ%%;&[rﬁléxtfaEPIHf&ﬂgt@ﬁt&?gc Y indicdicd WP ihe data type

iysteq1o erein: t Is ac
from i yelugif@fudes a type and a val ue; the processor is
C cefprgiek s istconfigered td sk tlabidihfoimeti ehidakiféiapthapasficabinegt from the

lan ;@fornation by inspecting the type; and the processor
BY9%" configured to extract information fromthe val ue.

-81 66. The system of claim 60, wherein: the predicate

| 3.2 ChmMslcRAds didikl d0d6BeRint YPE and a val ue; the
gur%g¢to identify that the chunk

pr.ocessaqr is conf

cBReaPAREF a4 g VRPN Valtspect i ng t he

t she@roasghr iheorfipasess ddentify danfiegthuak chmaX atithiity information by
: L I fromthe value. 67. The systemof claim
nmpa%ﬁéﬁ& ‘%?ﬁq the object is a chunk that includes a

t {ap drocgsspuisganlgurediogatractiyioanativa frony teyaluet he

processor is configured to identify that the chunk

C(%H?t a "Pﬁc’e os? tc(:"rgt 0% ncflegltn ,I %%elbélm ghgsgr%gftzslsgrg ig hc%nhglﬂgc.i to extract

information from the meta data statement and display at least a portion of the information.

- 70, The system of claim 60, wherein the processor is configured to construct data

- structures indicative of a directed-labeled graph in memory using the meta data.

71.  The system of claim 60, 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.

72.  The system of claim 71, wherein the processor is configured to display the results
of the search as part of a graphical user interface. '
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the processor is configured to inspect the data type
to determne 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 val ue; and the processor is configured to extract
information identifying a specific |anguage fromthe
| anguage. 68. The system of claim 60, wherein: the
authority is a chunk that includes a type and a val ue;
the processor is configured to identify that the chunk
cdht ai He svHe Of eipim di ovheieindhe Pipcessorsiy @etlﬁgtﬁect togperform a search
in respoiiR€ to AFsduédd ol DCRESMI deFconfigured to extract
I nformation fromthe value. 69. The systemof claim
60, wherein the processor is configured to extract
i Aftor n&he cystém ofclaine Giewhendit at leastn o ofiftle dietpilaay information
conceﬁhné ﬁﬁ%ﬁulﬁm@tﬁﬁ 1 OR rQfredehRd bohiQhRIatON. 70. The system
claim60, wherein the procesSor 1s configured to
construct data structures indicative of a
di76 ect e kpdneh of cyimaBh, whersinmlyastis ipogionhd the heetadddia information
t processor is
Conce%n% J‘g S‘F‘g%&t‘?gﬁéﬁ g ? rtg% aﬁq&fﬁﬁ %S?%tdg& data for
information by inspecting at |east one of the subject,

prgdi C@h@,syﬁbdnesﬁ cRif @Uﬂxlaﬂérélhyat feage & fﬁ’stupaﬂubhyotofhe meta data
st at enent s. em of cl ai

intor S b SRS PR B PSS ano St fast o
second @artin @lSthpandta dhtaginfprapivrcadncangrg thetreuliimedia fil84s Tépresented as
addiidfe cRUEL B fnusth AbhdteschBERF) RcbRPrREGECSSOT 1S

configured to per a searc I'n response to a

request froman external device. 74. The system of

clhai m BRs syvhd ef flaid 76,6@Bdreid (hOhddiGsha0thidke coBthia dgihgle piece of

td|tnfornat|on concerning the multinedia file is

mea'?élpresented as binary data. 75. The system of claim

60, wherein at |least a portion of the neta data

| af or NRtLQ0m f&%%?rﬁﬂhéb&hn%ﬁﬁﬂﬁﬂib&lh ﬂﬁmu%hl Snlpeising;

represented as 64-bit dat a . The system of

chBSTHOBE, wherein at |east a first portlon of the nmeta

dattarage dEdea@dntiing 0 Aodtimedig fildwdreshiidera@do thefrickwork ia a server;

rgpl e%%&m%?mg?o t?lan?‘ﬁ% 1glat a; and wherein at |east a

deond ffreta data informati on concerning
t Wbernmlt ¢ ehicat epnfriequsst the trapyierad pheomiulsisnediadde fioonthp server;

ctm&lsﬁ tﬁ@ﬁmt&%taame utmcﬁ;s BRE @SLEIREmid} tBe ﬁﬁﬁﬁﬁetha file; and
claim 76, wherei.n

e
TP e e Gk SBgRT & 525 <op Tpfegio empiine Aabigct  predicate,
an obje8 andas yghaityf or conmuni cating mul ti medi a i nformati on,
conprising: a network; a storage device containing a

multinmedia file and connected to the network via a
s&: verThe method of claim 1, further comprising:

encoding one or more audio tracks from each title;

interleaving the one or more audio tracks from each title with the corresponding encoded
video track; and

forming a file containing the interleaved and encoded audio and video tracks from the
plurality of titles.

80.  The method of claim 1, further comprising:- -

encoding one or more subtitle tracks from each title;

-83-



a client connected to the network; wherein the client

can request the transfer of the nmultinedia file from

the server; wherein the multinedia file includes neta

data concerning the nmultinedia file; and wherein the

nmeta data includes at | east one statenment conprising a

subject, a predicate, an object and an authority. 79.

The nethod of claim1, further conprising: encoding

0 aud] c [ n | eavj .

¢ RotEadill hePbid G e ST O ThAA o i | Wi 8 siponding

en“”@éﬂﬂ@@ﬁ@ﬁﬁﬁﬁé encoded video track; and forming a file

C gtkingh# b e toiRaihidkehd ReYREvANAMISACHIAGuBIHY MdaNGed/irdt&e from the
lmaf{%ﬁﬁg fromthe plurality of titles. 80. The nethod
Pluragly ot PEf 1, further conprising: encoding one or more

subtitle tracks fromeach title; 83 interleaving the

ORe, Or THPE tewtafaslhes td}lé?éﬁ? e gﬂ&e@s%?%at otéoﬁﬁgarwté he

correspondi ng encoded ng a fil

c 8&?051@ QP$ ar PR %“Hioéch’é%\‘\'ﬁé‘bc@ﬁ‘&“’&h cadiles ubtitl e and

viitebeat e amienéddethatidie trapht withlhd c)bn@ﬁpdndin@ &fdeoBhck; Hag
%g{ﬂe%t %a@%&r}ﬂ?d en‘é’t‘dt? luﬁlotalﬂﬁ v%egcﬁ‘%%l? to a s‘ls g’ﬂ?‘ﬁl%

con gure encode one of nore au

associ ated with each title; |nterleave each encoded

aggi 0 trhagystom bic14iRes, e oS B PebhdaghoY 38R bohfglred &N
P%@Egthe |nterlea nd encoded. audi 0, and Vi deo
t

OP%Oram%‘ier?EﬂPt& ef*ﬁ" S asé%lat Fibrathdiflesr ¢l ai m s,
wigertsane tdeh epeagicé seivitleitmclaivith tlxocubfegpime thgtvideo tenk;oohed
t j.at

T e FRb AP U oBod 3Rt 33 SRR R s e
correspondlng video track; and wite the interleaved

agsl engaodetod bHl@Qoan aSbltibdct il Mdedik® eto8éd Hle@ia for a plurality
ofﬂﬂan e. 83. A nmethod of decoding a nultinedia file
- h%?ﬂ%fﬁ& encoded nedia for a plurality of titles,
csﬂiwtlns artige fioel te plumgity of fitldsevithin thetfile aptural i ty of
titchihe ol Rsdhied bl incAg decodi ng medi a associ at ed
W th tﬁe title. 84. The method of claim83, further

conpri si ng: |dent|fy|ng a video track associated with
tm t | Theemethtdlof €lsigogh, figthieheompeang:f i ed vi deo track.

ne her ,conpri si ng:
l%l?]?lﬁ ‘}l&gqgaﬁ%tasﬁ()?apfi ﬂllﬁl? g?nagﬂe or nore audi o
t@ﬁ@%@gﬂyg eitdied didgptdack-he sel ected title; and

85.  The method of claim 84, further comprising:

identifying a subtitle track from one or more audio tracks associated with the selected
title; and

decoding the identified audio track.

86.  The method of claim 85, further comprising:

identifying a subtitle track from one or more subtitle tracks associated with the selected
title; and

decoding the identified subtitle track.

- ~87. A system for decoding a multimedia file including encoded media for a plurality
of titles, comprising; '
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decoding the identified audio track. 86. The nethod of
claim85, further conprising: identifying a subtitle
track fromone or nore subtitle tracks associated with
the selected title; and decoding the identified
subtitle track. 87. A systemfor decoding a nultinedia
file including encoded nedia for a plurality of
titles, conprising: -84 a processor configured to:

sel itd e 1. response to a user instruction;
sgilrggétessg’r\klé&cﬂeggﬁd?g'ck associated with the title; and
decode S¢IFd 2dile Ry EssPQse Bba BSeRERIUERN; The syst em of

cl ai m 8dlectwhadeditiack BBopinRE GaHAke lige;fabd t her confi gured

to: selg%h ne, or oL e Hg'o tracks interleaved with
t he seFectg vi deo t?agk; \nd decode the sel ected one

or nore audio tracks. 89. The system of claim 87,
WRET e ThE BRd OCASRLE7, hwhefdill 1R $Foce QB isTHiRE cbigured to:

sel ect subtitle track interl eaved . h the selecte

vi deo F$§E pne arelear&éu?mraggﬁ @&eﬂéavegmm tiiP éel?%t%cﬁwéefa%c% and
conbi ndedoletheisdiectednae dihveoisubdiotitaeks.t 0 provi de a vi deo
output. -85

89.  The system of claim 87, wherein the processor is further configured to:
select a subtitle track interleaved with the selected video track;
decode the selected subtitle track; and
combine the video and the subtitles to provide a video output.
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