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[0004] A video signal may be described in terms of a sequence of pictures, which
include frames (an entire picture), or fields (e.g., an interlaced video signal comprises
fields of alternating odd or even lines of a picture). As used herein, the term “frame”
refers to a picture, a frame or a field. Frames may be made up of various sized portions
of video data including individual pixels, groups of pixels referred to generally as
blocks, and groups of blocks generally referred to as slices. Video encoding methods
compress video signals by using lossless or lossy compression algorithms to compress
cach frame. Intra-frame coding (herein referred to as intra-coding) refers to encoding a
frame using that frame. Inter-frame coding (herein referred to as inter-coding) refers to

encoding a frame based on other, “reference,” frames. For example, video signals often



other. In addition, frames often exhibit tenporal
redundancy whi ch can be renoved using techni ques such

W@200806368T conpensat ed prediction. [0005] A nuPCT/IBIINH065940

Hi%7Stream targeted to a single application, such as a
vi deo bitstream for exanple, éan be encoded into two
or nore separate |layers (e.g., using scal able coding)

Stfibit gSatidl RASLdInaY ef waARd Mﬁor@roﬂm&) RN RGEBNhear each other in
| ayers. These |l ayers can then be used to provide

B aansi frang have, 4 least éﬂ@@ﬂ&lﬁhaémﬁﬁ@? ormﬂeéfss agmammaéely match each
i.serat scal abi Iable

ot%elay%% Pﬂdc'(i)l? 2) a%%né?s otlt épfhé§gca fll £ ulgc{]agc% gvftr%c Cglann lgee removed
ada@tcenit GesntIE B b6 beth ]Ib@l@aedi Prodedtiorr K bandwi dth. In
error-prone channels, scal abl e coding can add

'SJFt n%%nﬁlﬁﬁﬁ&ﬁhblkkﬁ%%aﬂarg%fédofo 9r59{g@é3ta ﬂ:aﬁf)ntﬁﬁh as a video

ase |layer and the enhancenent |ayer. W'rel ess

bitdreaml for aerxempYeO een the eacodedsinta hed lwdlrmge buepareﬂerlaysrs dnd., using

acket |o Because vi dep conpressi.on i nherent
R b o PR SRt A% O S B B b G RBgEy e These layers
Edrl thE£BE usddAs pr&fidafulpaly, Of , thipdrdahdof SNRn@lgnal to noise ratio)
transm ssion i npacts reconstructed video quality at

sdababdeg o denlablEhedingp acuscild iaglynamat ddnidls,twlecrt estlatdabestreams

IS par f, the reference portion

b ontafilfosmalif FieBRt oo SRtk paieviRharBrrim prone channels,

5&%’1@90&1@9@1{ add ﬁﬂ)@/st‘ﬁéssstﬁﬁ)tulgﬁlun@ﬁﬁa@ lorrBF BRAGRoh QIF-thé Base layer
addi tion, scal able coding may al so aggravate error

md)t}bagalnanoﬁmelﬁdayeexarrpl e, loss of a base |ayer may

render correctly received enhancenent | ayer data

[ebess, i Witdies ahbanteaenprohayercrdad, dndediegdst omors had packet

base | ayer. Al so, synchronjzation may be | ost at the
et dePeauy viice GREBRISSOBBhENTY E3HYRS rﬁ%ldﬁ?%lﬂ]&ft copressed

ﬁg' H&oﬂhﬁ? létlhbﬂg Lpsse%? %n# I b R l’st 4Nk t%%mi@sféﬁolmpacts
that cou i spl'ayed resync ron| zation we
possdtiakted videol @rajey maht idocwglenf Thit depaca[seaggmtedué theolost data is

errors, error COI’]tI‘O| et eCtI on and rec %% 8
Bt £9Tc et TeFrenf ROEHMISe o o PROLOR eSRRIN SR N gtish and/or  spatial

M%ﬁfctlbﬁ E‘Eﬁl%glgd oﬁal ra%ld/vo‘ri‘bé Gtidl" &Pdr @%?géaﬁlonsyﬁlt &&0ition, scalable
udi’ng, in par error ection
caBym mwmhsoza?ggrmtamdéropropagMnr eRm)\eaampteh &dss wiledsmse layer may

maxi num use of . the received i nformtj
fﬁ‘@é O|

BF79°FR geipgltvgﬁ]enlix‘aé]lcp}aant ayrd dgtayse gs gﬁctﬁ? %%Aancement layer data
%ﬁg@%h‘ tfre gé%hla?é}v CARBY E)ftﬁhm%%ﬁﬁﬁ%& gnge ?dsp Q{ heOfRo®r due to
I C el'y tesponsi S

I's sol e for its désirab
edritext blgp@slentWotdingLend| predittivegeddine ©edpeg of e\tehlla;rger portions of lost
di scl osure ressed by the. clainms which follow, :
VIS0 o GOBIITN o BUOT SE PERPTFEUTIFT W b &g portions of
Qﬂdé& WURS Po@t Bﬁé ?cf EMorsA&tr&r cRd8 | flRdibg ahﬁ'réccﬁii'eﬁpﬂﬁ IRMNifficult or
d particularl ter reading the section entitled
ﬁﬁﬁtsalbleefbr E)eiscwdeptappimaubn Ca¥haaiisnekd pek st stecliable ewot kcontrol system
ung@ir%;%gg‘@g%vé%gt l S Iiee[gétluogle?es?ﬁch&gﬂlgatl%lllsa%lci/oor error recovery that

makes maximum use of the received information.

SUMMARY

[0007] The system, method, and devices of the disclosure each have several aspects,
no single one of which is solely responsible for its desirable attributes. Without limiting

the scope of this disclosure as expressed by the claims which follow, its more prominent
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[0011] A method of processing multimedia data is provided. The method includes
receiving the multimedia data, processing the multimedia data in an upper layer,
instructing a lower layer based at least in part on information associated with the
processing of the multimedia data in the upper layer, and processing the multimedia
data in the lower layer based at least in part on the information associated with the

processing of the multimedia data in the upper layer.
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[0016] A machine readable medium comprising program code is provided. The
program code, when executed on one or more machines, causes the one or more
machines to perform program operations. The program code includes code for
receiving multimedia data, code for receiving descriptive information about the
multimedia data from a first layer, wherein the descriptive information is related to the

processing of the multimedia data in a second layer, and code for processing the
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[0025] FIG. 6 is a block diagram of an example of a multilayer multimedia decoder

subsystem that may be used to perform the method illustrated in FIG. 5C.

[0026] FIG. 7 is a flowchart illustrating an example of a method of organizing
descriptive information that may be used to perform certain acts in the methods

illustrated in FIGS. 5A and 5C.

[0027] FIGS. 8A and 8B are flowcharts illustrating an example of a method of

determining error control actions in the method illustrated in FIG. 7.
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[0038] The following detailed description is directed to certain specific sample
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aspects of the disclosure. Use of the phrases “one aspect,” “another aspect,” “a further
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aspect,” “an aspect,” “some aspects,” “certain aspects” and the like are not intended to
imply mutual exclusivity of the various aspects of elements within the various aspects.
Thus, various aspects and elements of the various aspects may be eliminated and/or
combined and still be within the scope of the application. However, the various aspects

of the disclosure can be embodied in a multitude of different ways as defined and
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t he encoder device receives a nulti'media signal from

data. eﬁseﬁﬁalmcshuier meaﬁmmtwdncbnmdnbdsoftdwodlsg gfmlo dater to maintain a
trans SSi oBton .the netvvorg 140.

IS .

0 UMb THESTRCE rpp cp tﬁ‘ﬁ t§§1 ine G‘FB’c,geeé’%rdetecnon
gégn&%h%a@fan aAd SridE Wﬁer%rl“R@J‘ugt Srrdr’ &ﬁ%?béﬁ?ﬁe BARidedNE a joint
processor 112 encodes datfa fromthe nultinmedi a data
swoederedanderpuostiodektyi including mailtiplawsioeiosdiendd designs. For example,

ni cati on ove the network 140. [0042] In this
G Heet Wl erdobting a0t oSbersate Sipt Peest Bt dsagopnd-to-end
Thacr 504 Ph 8-l erd c BRI ch S %@9n@1r$ﬂ1§diﬁ)%e hY& rreéossz@ry Th&hanism
processor 152 may include one or nore of a general
Mgmsletomc{)wssglnamwror datedtiqyi tiad cypyhwhlipmtiooeskdras also been

nd/.or .an i cation specific hardware cess
Rt PR FRteSite BB b ok bE e BeRAS R ng cortain
@'o§§§la9@t5§1@er§étﬁ)'hadlﬁm%rda@zﬂ}Sch@@‘i’@b| & anshr dsb@éib&@or handhng of a
random access menory device. The transceiver
@f@iﬁ‘oaegm@d histreas aé veordinatadmsdisa adeaser-layeeand hveh-we:t:mmtklayer of
nd make avai l able to the processor 152 for
5@‘@ %5mﬂ?ﬁe% ey anpl e, the transceiver 156060758 8

i ncl udes VVI rel ess transceiver. The network 140 nay
Ak s IS}He or'S mdr efIHB‘FtloélalM plopk ndiagrany; (idysgialing a “multimedia

EQFTMRIC & s O s & tl@('jn bt n%dﬂ&_&% on?agtr FRE Sy, Qtfe 100 includes an

Et hernet, tel'ephone e g., ower
e dén dmiceolri()i i cemstmrmtlommmmr deaodmrrdfeszes 51 58yt aemtwork 140. In

co r|S|n rre of a code divi.sion Itlaple

R %90 FOTF BT t&%?‘%%ﬁlg&?g& ngexternal source
‘i(ﬁf%ﬁe&&b{d&'t}{ét 1mﬂlnfah§]!n§51§&§§ﬁl% dcERR)14pyst €M a

time division | e access (TDVA) system such as

AT TN SRR e N

Baﬁiirﬁ)émdﬁpbl 1I4eaﬂdeheﬁlﬁm@yl%errrh@pme@bandz G@Ad6des data from the
division multiple access (WCDVA) system a hlgh dat a

mattenqgdis gyta poyise apd pyoidssab el thVLﬂrztﬁseezmr) 11§yfet sppmunication over
the network 140.

[0042] In this example, the decoder device 150 comprises a processor 152 coupled
to a memory 154 and a transceiver 156. The processor 152 may include one or more of
a general purpose processor and/or a digital signal processor and/or an application
specific hardware processor. The memory 154 may include one or more of solid state
or disk based storage or any readable and writeable random access memory device. The
transceiver 156 is configured to receive multimedia data over the network 140 and make

it available to the processor 152 for decoding. In one example, the transceiver 156



an | EEE 802.1 1 system a Medi aFLO system a DVB
system an orthogonal frequency division nultiple
wW@e®ene368OFDV) system or a DVB-H system [ 004B(T/US2007/065940

#d¢¥use wirel ess channel s experience both random bit
errors and burst errors, errof recovery is designed to
handl e both of these error types effectively. It has
heriet QuRttclehatraiyeivst. NThd MdtRbRIT 40 BehyNtdnhprisk 8RN or more of a
error control system both types of error types can be
waghine @r efirelessi Gangunicatidng sysheran ifchigtel ohatorr @atoaf 19 Ethernet,
PR, AL PR LARL B e R Bt AR, AR g wirles
§y3eenh QRSRfsing GRE ¢ MRS &FPHY&IdE adlivistye mp@slk edckess (CDMA or
&PLP) may be handl ed effectively by using spatial or

DA 2000) eqonspuni enioa atyivisht. afreawacaphyisioat matipiaygesess (FDMA)

er.. £St. error ' t in the,l f
Y o e e B r P BT TSR Bk R p B REufloPRS (Genera
haokdt RadiwiSeHi¢)EDEE Perbbn@drdata GONI ¢rdfirofi®did) @STETRA (Terrestrial
enbedded in the transport and synchroni zati on | ayer as
druked fadiganehilc febphane rystem.pa ivgdebapf goke diidgiparmefiple access
I | %= I

APGPARRD fudlh Pl s HEY SR DO OB VS0 S5 MRl system,
sy SLEPROD 11 kesteRCO IR iFe\D ¢Btchd, & BMB becnalesasitiogonal frequency
device 150 in the systemsuch as illustrated in FIG
divispgar @pltiplrpccessgPEBM) systam.or ad3WBuiisrdeMon devi ces
such as the encoder device 110 and the decoder device
(®d3lay Bseuss wirckess chyraelspexytevicnte bothc kandegmdbift oarrors and burst

Prorathiebiel BebrRnts ol vk Bh e b S0 aR RSy, 1 has
&Y follkd dehe bUlstigPdLindddRAtb & Rlul@IS B BEDBr 8sntrd] QYsteXaB®hypes of
vi deo or audi o encoders and/or décoders. Sone

emtrothipeeres beahandied gtfectimglyt.i Ji dastheemfeunst that random bit errors

iaformation.that are neant .to be decoded .
PR b R onB B b o o REMPone g esrrel Biggls. or even
plcludngy Mel fokPloe aSbhe8Mdr@phaticsl &S pIoBEd (PLPYPREY be handled
| ayer conponents. In the encoder device 110, an upper
tlagativelyobp animgt spatiyl pr cvmpiealesrcardeenceilmicny ai Mfcorprdiceigen layer.

i,n the060758 bhitstreamthat .is transmtted over.a
v gs SoRE B b ARG e g B RS S BpLps may be
Aeeodatctilel tendied with tHPREP bRYERSr CONRANADEUIBRYMPAAEE in the
the nultiple streanms of information such that the

aarspeit aneé dynebpinization daysr sedisthesadistavat about the sane
time. [0045] Upper |ayer conponents of the encoder
didce TFIG. Anea Hlosk didgune df am examgplo of apmdti-ddycaprotocol stack used

pl.i.cati on layey 205 and a synchronjzation |ayer 210. .
[Bvbyiding ks b et el eatar Skt Qehd gerodradevice 110

S IHe! RIbEG dR BCInOhe TPLtEm Yuck ab ﬁl%b%ﬁ%%tin:ﬁlﬂ‘? . 2ferring to

a stream and/ or nedi um actess control (MAC) |ayer 220,
BHGS.a phiy3icoaliminagagion 226 cesSiuch laathoygncbjppratevicayld and the decoder

QTpopanLs Of Lhe degoder, devi ce, 190, Al e, dhat LEOULEd iy s
BYPSHIOR ZitipdARnts 3Y Ghe 23Rdet-QWREE 110 and the decoder device 150 may
include multiple applications such as, for example video or audio encoders and/or
decoders. Some embodiments may include multiple streams of information that are
meant to be decoded simultancously. In these cases, synchronization tasks of the
multiple streams may also performed in upper layer components. In the encoder device

110, an upper layer component may provide encoded timing information in the



| ayer conponents of the decoder device 150 are
distributed into one or nore of a transport |ayer 240,

w@2@®B10emm81 and/ or medi um access control (MAC) | BYEUSDAB065940

% physical |ayer 350. Skilled technol ogists wll

recogni ze these layers and be%amiliar with the

al l ocation of various tasks anong them It should be
piddtRdmt thatis trhsnhigEdbWRRBYiréayaictvddd ah@Weh wirddeletdsrk 140. In the
used herein are relative terns. For exanple, the

dgoederr devieatlPBnan apeer k3sr gamporent ahasr pae tthe agultple streams of

]l[I)l (\EAr/%lratilo%¥Sgh t ?t he Elscei;ro?ig{:eg atplglict:alagnsa ggc:oldé: alteirnoa a 81%&%1’16 Sza%% time.
ut nay be'referred to as an upper layer in reference

e transport |ayer 240. [0046] An.error resilience
L‘@é%ﬂm °F F#¢h @Oreﬁ%a@rofae% PReodgn frvics Pitlae @tributed T one or
RoFO%8 £AGHHIRAISN8ayRYRIZS ahd al YRhNBIROE: 1aFRVRI0. | AYNer layer
conmponents i n the encoder device 110 may i ncl ude

vampowstssghbaescdder deavé dé0 hor distribotedrie®i dneesrcyoreSfch transport

rro esilienc chenmes provided in. | r la .

Shpoherit STy INHEY A BREcT (el ML) Apist Pop. and @ physical
Paggﬂ %, SGREARS, Uit 84y cf8YhPeh R GRS daRdRRL 130R8 R ributed
that are knownh to ski'lled technol ogi sts. Lower |ayer

ooopooentose dh ab keplietioddayat A0 cand1b Synvhyonizatibndeyar R85. Lower

orrespondi ng error,_decodin onen t hat enabl e
% EPaeaRo By Ses0Rgn bn el | OPCE T8GR iy S, more of a
#hRpbAtIERFUCH s QY RAmt 1R/M hEHuRNLNs Wniel BIRACVELYRIHS, and a
150 may not be correctable by the |ower |ayer
ployspahéayes 368. tSkelldecotwlogigyivol rédagniZeotheschlogers end dresfamiliar

t hat t t ab | yti ti
D e Bin bR PR Sk sont S 9° P Rele TG e Rn upper
poBPoRENMSv& 148 fnGReerndari 6 I0ativ@YeN. P®or example, the
feasi ble for sone situations. (£0047] The upper | ayer

syehonezatien diyer s Semepdesr rafevddc o 25@ tpaxer deyeacin reference to the
descri.ptive info tion i n.headers related to vari.ous
FRG UL 1Y Eh At PRaP D e REGFAdONS PhaPpSlcRYEh Uhtdfgince to the
ans?y}tqu@pgh@_ data. In sone exanpl es, packetization is
performed at 060758 10 various levels to allow nultiple

gfr(])ﬁG]anB A 43t ﬁsi'ii@n(%es ot@hiéﬁﬁufﬁ e %ﬁfogig) gé\ncet ' is Cpr%vi%egd across

codi ng process an reasse uring decodi
ehnd thataybmas this expaplt, Losadéyer odroporehisan thdaicodarsdevice 110

added by the various |ayers, of. the encqder. For o
’é‘%rfﬁ?lé,ge VRBOWY $ORMSHQ P EAC Iy %ﬁrorz&eéﬁwawacﬁwh s resiliency

'dhfe&%%}ésﬂ?&béii %?l{&h&e? 3(%31%_9 cpﬁbgh&lt%n{ﬁﬁﬁau% oR@GK %ﬁ]&e etror control

eing Iinke mul'ti pl e decoder " conponents that nay
detingl schdneesmirdttilqabh gt sohemen fang adhert shemeu ttagneo kadbwyn to skilled

The nchroni zation | ayer header information may :
(ARSI reT et SRaG e CCERFEREBIoF] D may include the
ERHApSRANEOES: d%%@h% e8mpb A8 dniBik I FRR AGE ML orrection of errors.
conmponent” (e.g., audio, video and cl osed caption),
Someermusitharare paeikdeted over the wired and/or wireless network 150 may not be
correctable by the lower layer components of the decoder device 110. For those errors
that are not correctable, solutions such as requesting retransmission of corrupt

components by lower layer components of the encoder device 105 may not be feasible

for some situations.

[0047] The upper layer components of the encoder device 150 may attach
descriptive information in headers related to various layers of communication, regarding

the packetization of multimedia data. In some examples, packetization is performed at



W

nunber and ot her information. Synchronization |ayer

packets may be variable Iength in sone exanples. This
sesesue to the various encoding schemes suRCII/ES2007/065940

P8r>%exanpl e, digital conpression schenmes including

vari abl e | ength codi ng schene¥) [0048] The transport

| ayer 215 may al so attach descriptive information to

{dradus PSVels oayeiv RaRkIped Sirdafhsd fldaANSPBE tplRePdPhirsed) in the encoding

Transport |ayer packets may be fixed l'ength in order

peceisppst ttove ireuscabledr daow Mgeatinge nsig, msdlﬂa%tt itprpart, header

1n%onknqa?10n%[f]% ! he&de%icb esvé Po%ts 19SS foI lt?derllc:eo For example, the
packe ranspor ers y con “or mat’1 on

byRRtoniMtiog 14 ke NOrdgy a@& h’éﬁcwﬂiﬁfbﬁ’ﬁlaﬂlcﬁy elenfBekehfulfiflattypes of
were parsed froma S|gﬁ]e synchroni zation | ayer
m@tbemg linked wifhsndame Zecedsh cpapercnsaremay glecode the multiple
KL P ol S0 B KR By BRI rgion oy
elude fle@i34&dntifying AQlatiSREGINce diinel @d5th sS@Eﬁc@ﬂuﬂaﬂ'@l the destination
i nformation included in the transport and/or
é«mém 6PMpeRINbACc Beadias Yidgo 13ad  ghesed dedrtipm), frame number, packet

t
PGS 0B ARLES: Sl AFL UGS BBy et et i
et icRahplen | Ayierma0be dretsyine ha@dsusz atdodfhgl sohemes Js@ch as, for
the trans ort layer 215 and others. The directory

prftigifad a@@ﬁreﬁ%on srdcmse Belidingryasiablerlenath coding ﬁﬁ‘ﬁmﬁ’é

used by the decoder device in recovering fromvarious
BI0H8) s i T tratispayf ldydePts iyl nipotatiects deseripfiveinfaneoios to transport

ket d dent i th t :
B9 Fickeb Babiarro GRa8r " ThFBY] MAT Sare R ts: faselenetr i
Bﬁ@ﬂﬁf suppbR rvrzlﬁbuso&r(frrdémrlghs%hm&d @hoddiati8h lseam&amd Reher schemes
used to rgﬁlace the | ost "or erroneous orlglnal header

thaf arspafik ﬂmgﬂhu packéte ddiha semsparh heagdersh erayd etn@tallns irdprmation

ead rectory can f ound plication
FaS5oTs SpBRLar droghesTasana af b PEaPaSTbigm o single
%@%ﬁ‘i@tlb@ﬂ‘y‘@ ENABL I TNGh &k fatdhonfEhalib il | Atk if\lvariable length,
CODI NG OF H. 2 4 AND OTHER TRANSFORM D060758 11
1hNF@RI\WHﬂ@RI'0f hnsphrtileyca pe¢lgirerteded olrontigsihgrlet her bovariable as
fuIIy i ncorporate herein by reference. [0050] An
recovery system 260 in the encoder device 150 is

across each of the | yers Jn this e l.e.
ﬁ%@xiﬂec BeMCGEPPle 2 BYSRRMS AE i1 OPa DB SinE WA R thes transport
e (ﬁéﬁ’ %cflﬁﬁnz%ﬁ&?r SE&QQY&?’V?G mmeﬁrlhoa{ g[rg& MYhe dérectory may

enes may I nclu evel error detection an
ootude dichdem icfonpamentetatd{dtoctarass Reed,; Sadhoasothe (appllmatgon layer 205,

nd/ or, Tur bo- codi s well as u er e
&@é&@@%léﬁ@ﬁdﬁyeé?% the grap pﬁgﬁl@ fholics abhe Gjrectory may be
E&ﬁﬁﬁ&%m@&]% e &:&Bg&al Tlféaih?orﬁ'ﬁﬁoﬁ: BIa5 85t BB By e B&Rder device in

lower | ayer nethods.

recovering from various errors 1nclud1ng, identifying the size of erroneous packets

received in error, identifying the next available packet in order to resynchronize and
others. Header information from the header directory can be used to replace the lost or
erroneous original header information within the data stream. Further details of the
header directory can be found in Application No. 11/527,022 , filed on 9/25/2006 and
entitled “VIDEO ENCODING METHOD ENABLING HIGHLY EFFICIENT
PARTIAL DECODING OF H.264 AND OTHER TRANSFORM CODED



various error recovery conponents in the application
| ayer 230 may benefit fromthe information avail able

W eoosles6Bbwer | ayers such as the synchroni zat i BET/US200T/065940
98%%nd the transport layer 240. The information may
be contained in the transportll ayer headers, the
synchroni zati on | ayer headers, the header dlrectory i f
DEOR M AVION aRvhRh i©hssif¥d Etﬁtlﬁ%@ﬁgﬁée%réﬁf ahf €ulemesi®brate herein
based on an evaluation of the received data. [0051] As
by sderssesd above, the error resilience system 255 in
the encoder device 110 and the error recovery system
P30} n the coecrdevergsystoe 2080n ftior encaderedwddeol@nid provided across

nt e ted nulti-Layer error, detectiaon,

il He ol Satnoi it eieo ﬁ%ﬁ?@éﬁ%\ﬁ?@ﬁ? whP chay dnelude various
§c@1fe§1%§ ﬁfjptrogldla%leéﬁbr%cc}vlaﬁl &S cRlero? Rdo9d Ss)él%n?ép may include lower
Details of the error control systen1MA1? now be
BivslcersmalttecfioN 82 cotrecioowochpoeemo{wdh b ReedBelooronnmdeng and/or
ig ment,s of encoder device 110 or the(ﬁecoder devi

e
ORI 2 WEfl B, UPPe YT Fe Y Chiit %foeﬂqrecap?%:l{a@ﬁ schemes
ﬁlée\‘l' adp lﬁaéjéﬂﬂ'/oﬁmleﬂe&ta h@pgbrjt}ecﬁb@ by thd BwRr layer rnetlhods The

unctlonal bl ock diagramillustrating an aspect of
d@nnmernmevunem&@ﬁmmhanmnayhbepMssdomm%ar§9@mgwr@wcﬁtﬁnnlﬂm

syst 100.illustrated in 1, In th
@w@?lontyaﬁ@?%‘&@&@ lopii T srccts The Puchrapation Sivgh 235 and the
tpoﬁrla}l'e@fﬁl[) MatricORfRMAR ZRY R c%ﬂ?a%ed3194he ﬁﬂnﬁ)BHQEyer headers,
con deci sion el enment 306, and a mnulti nedi a decoder

theenysolirogiggion RY&4heatihes, theclsiader diggory 6 env ésaenlgbidedr may be
vi de t e.g.,, data enc nco 110 of
Eitad R b erhebB S G teRbe e qe%aoded dat a

over a wreline or, wreless network such as_ th

H9Sbr k A}LSAélS%}fSSqu ghovg, ﬂ]energﬁereggﬁlg@t sys{eﬁjeﬁ%gbﬂ@eglcoder device
17 gnd B #gogste%q\gﬂgg\%géﬁ ?@6% gl &Ifgoaetr EREES BN o2 an end-to-end

sour ce he transtorm coefficients ar
iﬂtégﬂ&éd) rad layot erra@r dbaneom, mmchrohhatlmomcbieaxbveoylmeoﬁamsm which
nei 8rlgﬁp6075 12 sanples are si qlflcantl
Pdalrasd to efringasdhp pwor 9%&@@ &ystappi Ps 1ga § OB Shsi oo cantppl gystem will
ggg%ggngﬁsggatlal correlation in the spatial domain.

the ot% hand, the transforned coefficients are

al | or 0 o each other
E@“?h& o] SRR Mhel ER° RO e Sl bhite Aigk, 110 or the
deRder &Wld@aﬂ'i)lsﬁﬁﬂhan dets 1 il 28Ry bBWmiAsE ré@fanbédlidiveded and/or
to, the DCT (D screte Cosine Transform, the DFT

¢ankisedt e Fourier Transforn), the Hadamard (or
Wal sh- Hadanmard) transform discrete wavel et
{0048k orktS, 3Ahie aDSiict@d'ﬁai; blogk alifgirme ilfusrashg Ian)a,spetch ef the decoder

Haar sfor Slant transform the
ﬂ%%§ GRE ?ﬁl%f 47 By EERsuEh & ?a}l%ﬂéﬁﬁ tastraigdan FIG. 1. 1n

H3Epk &, tHe2lodel 150 E6APSIRLTEc & clement 302, an 1nforrnat10n organizer

clement 304, an error control decision element 306, and a multimedia decoder clement

308.

[0054] The receiver 302 receives encoded video data (e.g., data encoded by the
encoder 110 of FIG. 1). The receiver 302 may receive the encoded data over a wireline
or wireless network such as the network 140 of FIG. 1. In one aspect, the received data
includes transform coefficients representing source multimedia data. The transform

coefficients are transformed into a domain where the correlations of neighboring



used to transforma matrix or array of nultinedia

sanpl es. Two di nensional matrices are commonly used,
Wohuisoessti nensi onal arrays may al so be used. PODES007/065940

fé%r ecei ved data al so includes information indicating

how t he encoded bl ocks were elcoded. Such information

may i nclude inter-coding reference information such as

§Eh | &Nard & Gin B e duC 8TEF SrESKUBMEE 1mm&y@calgn&hlbu a high degree
i ntra-codi ngﬁr ef erence information includin
a

ef spafial peere Il iial ther watiek demaia r &4t itha other Sr@néaﬂ@r gansformed
ers, re eived  data includ uant i zat i
RATIREOEale pRPRFRB IS 5k DL SREDIME R FRbifflon. Some

m@mm@nmhﬁg tHaY céh BeLlidedifor MURBRMi0datDinkRide QN aZLAA limited
i ndicators indicating how many transform coefficients

fon then PGy G}\@ffé'ien@%llifmif rangfosmny the MEzle fBiscigiedF @irise rligansform), the

R8P DT SRRV, 48T Bl BRURGS e poT

(Ibh@crblet Sih¢ @adisfori),ane Haspeaisforhm) éhd Sllﬁ@trﬂmtsfm the KL (Karhunen-
organi zer 304 interprets the transport and nc | ayer

heawse frageeran prst integet Hansfmscash phene uxed in pdlivhe transforms are
Hs%adtg ftrsdn%M*B %{‘19 ?Sd’?‘t% otf?mﬁﬁltng(qlg]sgr% feg a'ﬁ‘m &iﬂlensmnal matrices
super franme boun Pra a group

afe comamdy tded! bityope @ﬁhémloamlearray@ m@rrmtemd meai ecodabl e.

A superframe may include franes that cover a fixed

gm@;s | PerfiRdrdeaned ralgtaf 5196Ni AR A4S ﬁaf&nﬁﬁs@ nﬂ&catﬁlgaﬁ@wtthe encoded

0 seconds. Superfranme size nmay be chosen to al

blocksawereavorld] Suele guipmmatioo mayi ineduddmagrsqodmg rh@afmer: snformation

e To PSS T e PR, B D PP B BUAZRGRg reference
RT6eREeH Slnaluﬁ’ﬁlgr B8t Vs?z@s f aMsp IR %trécﬁé{fgnwﬁﬁ;edt@l/t?r inditB@®rs, and
sync | ayer ers may be processed to extract frame

othatser Sommdreceived et nwasi@s aqudntemham qerendters riadisating bow cach

xt r.act fr ne rate re [ t.er ol.ate., . L
EP‘&%“H{ %ﬁ ARG VRS P ate% bX é‘scg “g‘P}bSF 8f bitsypop-2zgrg indicators
N QRS hak R rHefdrmeoBfFRfent O the BARFointdahaek aketon-zero, and
t hrough the process of Frane Rate Up Conversion

OBRISC) . The sync headers may al so be processed to
extract presentation tine stanps060758 13 for the
juodep f r’]émsemfbmasipnchlrgamizme clointent t308 gathasi d&seﬂpm'mad irformation

franmes, dt xt r.act ndom access poi nt tions
e@%mm%eﬁi& atg éfgyh%lﬁ R ‘Eoéfsﬁ?“ ﬁ%lee gmgjfon organizer
?(M HSrptd@ind %ﬁg brtl dhd IQ{IGI‘SH@%H&I a4 %81 ﬁﬁfheﬁr 'br&é% smg The

decode The I nt rrmtl onn organi zer 304 may al so gat
trmrisportdtdadafrs fmgmba rheased @i deahony fasmedast sgweame boundarles

ove, if one is avail 057 n addition t
ag?rﬁ@r%uaar PG FrAETOBR Of ?rameh@‘é ?Qﬁ&%@ga@ﬁﬁeﬂti’y decodable. A

Qlﬂeﬁ?atrﬂé hfa§: indli& Fne¢ MRt LOMrQF G0 4@E pefdd 13 n?g f6m about 0.2
generate descriptive information about the video

seconds to about 2.0 seconds. Superframe size may be chosen to allow for a reasonable
acquisition time. Transport headers may also be processed to determine frame lengths
and byte offsets of frames into the bitstream, to handle erroneous PLPs received from
the Stream/MAC layer. The sync layer headers may be processed to extract frame
numbers and interpret base and enhancement frames, to extract frame rate required to
interpolate presentation time stamps in case of errors and/or to interpolate and derive
PTSs for frames interpolated through the process of Frame Rate Up Conversion

(FRUC). The sync headers may also be processed to extract presentation time stamps



data. The vari ous header checksuns, payl oad checksuns,

and error control schenes may all be used to identify
wonioske3s8Tti on of data are erroneous. The geneP@EIr/E82007/065940

P47 Br mati on may i ncl ude data identifying these

erroneous portions of data. The error data may be an

error distribution nmeasure or a error rate neasure.

foraheriddo fahé BBy nbRroalganit @tk MRodmtd | RUR frifmedNaad to extract

frame level, to a slice level (a slice is a group of

@«ﬁé@@@@cm oeios lqwtl@lme Iniaﬁyrk tfm nexf rasyesdonizajien point ¢y egse Rf errors

Hla%( rcs it o %oss se %%h ﬁp Yaton’ lon I 1n ﬂgs&rc'ogé&' V'?hl nffo m%lton or%amzer 304

regardi ng &Pr Hnddud e used to 1ocalize an

el add gﬁth&ﬂ‘lﬁlf@ﬁﬁaﬁlﬂh @(f)rntahfhe&[e& QfiectoR@s dRécakded 4Hove, if one is

types of information that nmay be identified, conplled

geilableed, mai ntai ned, flagged or generated by t he

i nf or mati on organi zer 304 will be di scussed bel ow.

[®33B] |In addionspeaheriiguaf@maton front hwderd@od Seater directories, the

el ement 306 uses the descriptive, informti.on .0, , .

GRIROD PrEAE W3 G0 HEhEl ea#af%letwgeelﬁéqraiaéan BYoytle video

H4th OTITRE A2 u hE AT ZREck3IOMs | }%y@d'a‘avélfé@kwﬁﬁt hAE BN Sontrol schemes

related to the processing of ‘the nultimedi a data. The

way oall bcmwéltOd@cmtsﬁyowh@hepmhon w&amaquee:smms The generated

scrlptlve in . er to | ocal

BB e b Bl B REorEPsPUy pabns PE data. The crror
afth ecdyast eﬁﬂéifr(;lodly’ﬁﬁﬁtl(ﬁf(ﬁl%ﬁbturé BES @rrBPfdid AREsURE € The error data may
erronéous. Using this information, the error contro

be orsingmed @Ineareintevaloﬁomaen ﬁdeteellemlnm anlies ﬂfmel ézoﬁltlcreois a group of

net ho o handl g th onditions.

TEbBRt olths ML skt dfocicley SF e tnchaneel Jpit- Tihe types of
H@s@ﬁ?t‘f&éﬁm‘?&ﬁﬁﬁ@ﬁ ke daRfiRE BBEAQRS fdﬁﬁ”ﬂﬁ}hse URRIEH 1b@YBE Snd establish
The feedback information may include i nformation

the s¢ratod dhevietthrspr Eb@sisﬁadg ob ftypaseofninfaringtien ghat rmayhbe identified,

upper | ayer. .The. ck i.nformat .incl ude :

Pl Bt S, Ao B tEPR oY b Pl oreanizer 304

Wil B¢ AREusokd massed up to the upper layer. This

informati on may be used to correct the table stored in

wggﬂ OWQE ndYes ectI {heaé}fﬂrtdo‘ﬂﬁol Hglﬁmfn?%%%lf 3b5‘f1f§5§TE1te' &Egcnptlve
ncl ude processing times, processing actions

mfmmlsn ng.gstsairod i@nablo forar) galtﬁemasdmmd/om genEk‘atsd by phe offormation

i nformat i on may, be anal.yzed b error .con
B@é?’%?ro#‘%'foel?i‘@mde S%WCHX%F&‘%/H DRRESTIRE P gl}erlaelalmedla data.
’TH@ eHBtngntIIo?M@cﬁmQ@ Ql%ﬁ@ml?()({ QIQ&%QZ]GS e%&ﬁ {VeQRﬂ)trﬁlgﬂlon in order to
deci st on el ement 306 anal yzes the |n tion that 1t
hxeshzgﬂhh erred and esttablhash Whnclr@bﬁloas o€ mdso <ar|: aftbcml\mntihe what extent
er shoul d %7 mul.ti nedi a data
HeXS Boriiatrum CrgnEdis Hgrt fsew@.rmam Thetas; CO TBgPCIsion ! clement

BM&éﬁd@et&mé@&T&%nﬂ‘)l M@d & h%ﬁéﬂ%{gatlhe %%PEOIﬁi@tmﬂsohn another
nmet hods. Error control methods may inclu espatla

aspdétothet @ngraroatrokedeasiort oleorat A tecoivep dretlbanksinGfrmatidie drom the
Error contro

dat a .t hat e erroneou hods may . .
upney layers. uzihf‘e &?Qsi?)aqﬁ% é%@’é*?%ﬂ%gﬁﬁ. 1&8@96 meattl% agsomated with

processing of the multimedia in the upper layer. The feedback information may include

information that was incorrect in the descriptive information passed up to the upper
layer. This information may be used to correct the table stored in the lower layer. In
addition, the feedback information may include processing times, processing actions,
processing status and other information. This type of information may be analyzed by

the error control decision element 306 in determining how to instruct the upper layer.



erroneous data is analyzed to be salvaged in sone way

based on context or other information available to the
wapwenciesyer application. An extrene form of tROPUSANT/065940

Br conceal nent that may be used is known as frane

rate up conversion, or FRUC. FRUC constructs a new

frame based on other franes, usually two franes that

frosepd! erteh@rdricdfBolt @chfort BMEAUTIEShal)HBE ThEMFQRRAYS that it has

portions of data are at a manageabl e level, (e.g.,

pohecdns oflcatd make, a gleeisiogl en heanthe vppca layerbshoulsk process the

franes,.determ ned .t g be nceal abl e depending, on. the .
SRR R)E Ph®l it Sy ol B ety BROET ShERERToh iy inctuce
tHsking Cdnct HEmBRPES sdvaygreriod cdbfolSPathbad. @t Yontrol methods may
tenmporal error conceal ment, error recovery or FRUC, as
wslude sspaidal hasd/ asr teaporad tten (coreeh bngnd of Heepkansr of viflee [ata that are
extent of the Iy ongaus data i.s 11,89 ext ensi ve ﬁhe here th
BFEP o ot L SOy Yot Pelbd” pi gty foslyiigogyhere the
stditode ol RYafyzl&ochd Q1eped ipOoncORBy bEREd @8t @nkekt or other
used by the error control decision elenent 306 in

ideraration arig labisdottbe pprer dayet apmisaiigpen paijene fra of temporal error
' W, 060] |t ' ecoder el

B FAPRE e R hen o B TR SRR BT RERRERS FrUC

tatlstrueedi Acvpifiapio B8 dnhatheimByimict\Chsudity aweli feamasi heOstraddle the

cl osed caption and nore. The nulti nedi a decoder

pame dp ihe GopsrEIcsl. oPdeRITORCRUIOEESRi ¢t #is affemanageable level,
4 ,o bitdn S %?raafrh ,S a.%?raclie tf1%rn nege enﬁrﬂﬁerd@ft ﬁaml- Qetermined to be
ke B

ode HMarmy e I nter-code e.g., tenporally
porrdalable dicfaiding andhekitidiond - tho dedr dahtaol ddtisiaf elcarae306 may
to FIG 2, the functions perfornmed by the nmultinmedia

Hetpddhe BoBT haxpr Beussephitn pad/ontenparalicpios corspalnieng, gefer recovery
8 FPK% tsgsau!%ﬁoe{st oih%%ﬁo%%gntr&h&h%%%g lﬁé{\%vegylaf ﬁﬁde gﬁ of the
applicdtion [ayer . Transport layer functions nay
tielcade dithés ©b eRfensiet,abé t@or @nttoceementtm@ninSeie MesSupper layer to
used to correct error and to_identify uncorrectable .
&iP dpeodingnef thaeFPNEqUE OIS rleE Waishle ussd by therpgsprgantrol decision
glgﬁﬁ;g}ﬂﬂ Hfsdh %gtef’uﬂinti dw {ooilhg@ﬁdt QR %ngfaﬁ%gleé{re ﬁgéusfs&{ below.

I n

clusion in the descriptive information as di scussed

FUHEF o R de o el PO Bt BF SUER P 4 BPpocodine

&b ehhoinZath Bidi@ams thaatdy iRllie AarNdedho Abscwhiaption and more.
50|nt it is forwarded to the application |ayer

be gaidiimedigr daseder pérfarmsainEess opersdn mgrreieading to the encoding
appl i catian |Iayer fupctjons y i ngl ude, deconpressi on
SRR o R Bl o 0 alefd g FETTRL RS e e

Matporlly ediorRBdess hidlof Mbeicoaansdamy HoRTkéct 2o FIG! Udke functions
uanti zation, and inverse transformations used for

de

p& ycthe snlignedindeadge d0% arey beinsrioracdatpaelttiple lpecls such as
plication | raof the vi d der el enent 3

PR BL st 3, uliarh Tt AER TR Sop RaRPR My g, Transpor

R eefundfidBrmiyh ércludk Qh & BirbiOfe tetda tind &orrd€bradieinBEused to correct

error control decision elenent 306 have perforned the
eiercatdotgsidentify peeeagectable errors. The identified uncorrectable errors may be

communicated to the information organizer 304 for inclusion in the descriptive
information as discussed above. The sync layer functions may include buffering the
received data of the multiple bitstreams until all synchronized data is ready to be
decoded. At which point it is forwarded to the application layer decoders for near
simultaneous decoding. The application layer functions may include decompression of

the audio, video and closed caption bitstreams. Various decompression functions may



above. [0061] In sone aspects, one or nore of the
el ements of the decoder 150 of FIG 3A may be om tted,

w0 e@sioedsged and/ or conbi ned. The el ements nay PET/US2007/065940
Pa¥ptement ed by hardware, software, firnmmare,
m ddl eware, m crocode or any tonbi nati on t her eof .
Details of the actions perfornmed by the el enents of
trlRRdd Qe @ERkizdRf, Whd InvBBe GHaBFUSERIINb DsddEfoL FRBERrucAot BEthe video
methods illustrated in FIGS. 5A-5C bel ow. [0062] FIG
dBa | slnamsl%p%t,dﬁhagipah\?atllond@yqraftﬂ the videoedegpqiir eclgherd 308 receives
R e S L R
é’tﬁpﬂ@eérr&eh’érﬁﬁ)l 1RQish &lBmSnEXGI LR b@ﬁbrﬁ(&@sth@ functions discussed
pre-processor element 320, a random access nenory
AK) el ement 322, a digital signal processor (DSP)
el enent 324, and a video core elenment 326. [0063] The
{061 pr odesemr a320ts, snaiseoianiche claspestofitoe peoflor IHlafd1G. 3A

or f the acti,on erfor the vario
B TR e esd il oo e e a8 B mplemented by
Hérg%greb'sbﬁt)vﬁfearﬁtﬂﬂigarw hi&fewdle, dat@dcdR bhen Ao RatiohNthereof.

addition, in one aspect, the pre processor
Drpile abthicsictione peforoed bpfhetdieménts of thredcanicot Yawilkbe discussed in

234, the erro trol 0 nt 306 and
Eﬁ%g%%egeé%esmﬁ% et t&ﬁ%%éj B G 3ar i PR bnceal ment

rror recovery, etc of the nultinedia decoder 308.
B&%Bbrf dilk: AR i ﬁgg@:kn@pgraglﬂlp@‘traé]ﬁg an|egaple of a computer processor

%%BgﬂyBﬁE'd(@%ek ﬁeéil% fHap h}ﬁﬁ C&segnr? as stEIIHGSuBﬁ G H (}@ @%ﬁ P4 FIG. 1.
, the nore conputationally intensive video decodi ng

Thndaedeodeicel IF0odtiaakbxmigle inchides tipec-piogtsyr eémemi 3201 a random
e 81 i R3] S e el S it S 1.

%@9&9%&%4§§n&ﬁ3gg6be handl ed by the video core 326.

he vi deo core perforns t he dequantization (al so
nsf ormn

Eﬂ@§E asg escalln% ﬁ inver§ﬁ tr ng fth
ebl &‘c?kl?rﬁ CRRIa 36hds 3%6 18] e LSPe fig perfprgL gne of hore of the
ferAPEEsShaNbY HRCTArRNS clchi@ity/ indBIG.C3X € The priyPidedbsoy parses the
implemrented in a highly optimzed and pi pelined

fn&lgch bﬁﬁreasewu@@te@afhetdﬂtasto thﬁBAMééé bt @an ihene aspect, the pre-

coded est

Brgugsgi)r 326] le%nq% hlg: fal8t1%15 or}%l%ehm om}alugli; OEﬁaBlZFr 9%? ghenerror control

@&difién C@érﬁéﬁtl 0% ahﬂfﬁ&fefﬁibw@ﬁng’rlgﬂﬁbtisa% 8N @ concealment, error
error060758 16 control in the gre processor, the

aosay. oe-def thesnitimadiaideeericr 8P dBm@rfﬁgmng thase nyarelefficient, less

8001{1 %?t}%l%c qgtfﬁ%é%f%lg Sgléeg \ége e@J sggr %jdt N8 more computationally

iﬂfé@fv@&ﬁdd@rﬂe@bﬁﬁ@ lc@ebe ﬁbﬁTﬁﬂéauSQAorﬂa}/thﬁb ihﬁghly efficient video core
descriptive information, organize it into a table and

Hrward the table to upper layers for

[0064] The DSP 324 retrieves the parsed video data stored in the RAM 322 and
reorganizes it to be handled by the video core 326. The video core 326 performs the
dequantization (also known as rescaling or scaling), inverse transforming and
deblocking functions as well as other video decompression functions. The video core is
typically implemented in a highly optimized and pipelined fashion. Because of this, the
video data can be decoded in the fastest manner when it is decoded in causal order. By

performing the out-of-order parsing, error detection, information organization and error



pur poses of error control. One source of descriptive
information is the various headers appended to the
wpawRetm8Df the various packetization |ayers. FTAIS207/065940

&% an illustration of an exanple of a nultiple

| ayer packetization schene. THi s exanpl e packeti zation

schene is used to explain certain aspects of the error

660l Qh tIY pleBifocdatr, Gch@isNagdatis 2adihathca I IRDdGRNN the video

al so be used. The transport |ayer and sync |ayers are

eore pHeRving fahmnpfh&d@@rﬁl‘gd%@@@émerfmcg;r ovi de a

| ayered nmechanismto detect errors at various |ayers

[096BLdi My disonssed abple, thatinﬁarmaﬁem ofr gzmzer (eﬂemﬁitem%dnay gather

nunber of rocessed f.rames t a vjdeo access
desetpEAnfomaljer. orgpnig Tbe o Owwésth BPHriRper layers for
?ﬁt‘b@ges o@%ﬁlof E3lthan (ﬁl%@o{?l%e %3 HE&EBEQG BlfodM¥ioRis el vaBibus headers

hese | evel s. The VAU conprising a single video frane,
mp&md@tbsto ahe auidkets oarfathel exmbusopaakntlmgmnt layctsec K1Gt 4 lsBows an

i cati on Ia e nc | aye acket. [0066
R b AUl b ontigle e RAEiBRE Shembanns example

ﬂé&@tli@%n Q@hefn'lé(l%qls@@ & Q)Epléflﬁ rc'eﬁ@ih%sfa&’c@&ﬂh@ REbe E§ntro-[r§§stern but
application | ayer packets 405A and 405B nay each be

cibappaketizstide sconmyean plsWALusAl. sYmctanspoiz &ycoand ayledayers are a

ends a.s nchronl za | ayer, header, (S 410 t
BB SR BT Pl e BhokEbiesAmaied RN R fitprigrrors o
VAo 'T&yelr@ﬁﬁ@fudﬂ\%‘: !f(ﬁ'te%aﬁ@@Aata@ ﬁﬂ)@p BBmecti( 1888 n{uﬁ}d&r of processed
packets 406A and 406B in FIG i nclude a sync |ayer

fremd®rlevid Datam dtideh ecegep luing MAdH) leayleor pae KYPs e 0I5 ATl effective

405 respecti vel The s 0 nd ..
onnost B 0aer i ooy e DGR TR 1R NP dSmorising o
SXaED} 80 Hfe!l pRARERS Amﬁfnap{wépbﬁ iRE&it ?'cﬁ@ék hethgtdpplication
Thé transport | ayer breaks down the sync 1ayer packets

lapeioabowe thegiyse boer paspeindi ng to the transport |ayer
packet size and appends transport |ayer headers (TH)
{4]]]661 0 tlhethisestantple) applieaigypolayed packetspéisSketsd 40BB may be fixed

nsport | ay y al so append a frams checksum ( FCS)
e %fa%laﬁw%nat%ygﬁ%@a&b@ta@p srvon dawshpgckets ) SPcand Al Bygay cach

9 Bt lefite\fl&é:ct frﬁéé 8f "‘VALF ay e?n zétﬁ)\ﬁqgg’&é??‘gﬁ%{ﬁ a skﬁ‘chronization

|s e sync et 40 rsi
talyer hemdbt Ceit) 610 tayach qqﬂicemom&&ér 'pa;cks‘pHOjAlamiGl%Bo resulting in

SR RAEHES 10 SEAOR: Gl BOFLER MEEES GP0A RBISPHB in FIG. 4
11%}{1%5 aogﬁiﬁefay@pﬁeqad@f‘QI@ ahti"RE 2 ﬁ‘gﬁéa'tlgﬁ 1&?&%&&% h®saY AR 405B,

| ayer packet "406B. In this exa an ‘addi t1 onal
taspatsipolyd. [Thy eynd égdepacket 4G5 appkAOES atothchenpartd itha transport

GESC gty LLEnsporL L aver pecket 42080070 T oo e
S8 e AR P
pBB67]izeTdvel appounds| tmylepombaddleadeti 0THnd1 % tveht raankipgrttansport layer
l & gtrs hlehedt%nssport EIayelr rnay a goa Iappend a frame checksum (FCS) to each sync
layer packets (not shown). The FCS may be used to detect errors in the sync layer
packets. In this example, the sync layer packet 406A comprising the application layer
packet 405A is split into two transport layer packets 420A and 420B, where packet
420B includes the remaining portion 425B of the sync layer packet 406A and a first
portion 425C of the sync layer packet 406B. In this example, an additional transport

layer header 415 is appended to the portion 425C of the transport layer packet 420B,



simlar information directed to enable a decoder to
reassenbl e the synchroni zation | ayer packets and

BlocmBT on | ayer packets. A header may i ncl UPET/US2007/065940
P4 Br mati on such as a packet size, a packet number, a
| ocati on of a header within a17packet a data sequence
time, a data sequence duration, a frame tine, a frane

preb&ihg ti JtahdoMeAtkeSPndRl, dpafck&g406B f AafRd idh&port layer packet
and/ or a nunber of associ ated packets in a group In

4efUP comgpins Hsauat parfiow A AU pbhcrsuye lapiel nagkctsi0pBam
identification information identifying the associ ated
tﬁ%R]et akhebyho inyiengeddersm lﬁiaﬁdohdstralmpoﬂémer Apadeudd I may contain

b|t am an 0 aption bitstre A ..
rm H‘g’f/“SCtS %ﬁﬁﬂp% $eogfido §§ﬂ%&emlal93w yyaghyapigation layer
?‘Mk’etsnaql\ﬁ' %hgét%uﬁﬁﬁdpac{k@g(s&}x KA §erf Mgftlﬁc@ﬁhepfnf&ﬂ?ation such as a
ransport layer is"to provide a packet service over
pivkcostata paketdmeebarj £ doafion o€ aslteaé@rnWMﬁﬁ: d packet, aThag sequence

f.ranspo | ayer al so vi des ani sns to det
B recieapiner <ErRgF b s ie: & HPGACBTI  hEgREnitess point

AROWEd e Fa!t@‘an(ﬂ‘%r d Ruthh& o7 ra@s%%ﬂl@&i Rlck@8YiSh ¢RJup! @Y 8ldition, header
errors. Miultiple framng protocols may be used in

ademeitian i oay wddlct siecatr alegpbeationaypérmaitibe 1cﬂanalﬁymg the associated
toco] ,associated,wih the transpart |ayer

BiAReEsy brIORGRG 1 Adest btuiegioah paBebucRb tadlt closST caption
PRGkeHS 10 s%@mﬁ@l éx\éﬁfp‘l’éj otfocrafngﬁoﬁed%ﬁdﬁfnc' 2] &hﬁeaders Wlll now be
application layer. fram ng protocol P,so specifies
digbwsed. or handl i ng PLP errors and the resulting

behavi or that can be expected by the decoder. [0069]

R968K anm)res fuactieid oﬁfhecteaﬂspd)m liyeelids provideea pickas pavice over the
| ayer header. 41 |ven in Table 1. In this exanple,

O i SREY IG5 8? R rﬁam@\éAEr Ficte 1oy tenipot dytce "o provides
I
Iﬂeglﬁl 518%0?; ?%tgllnggg |b§}i &la?{e e&{}g{ﬁaﬁ&ﬁ ?%Hee%g VRE )Ssﬁl atﬁ& example

slroansmo]ﬂl(} Rigad eic presanlcs of phedcdl dayeo BurONS. eMluhI])é@ﬁSthg:’ﬁrotocols
per | ayers. Tabl Field Type Rapge LENGIH
Ei’("?‘)se in 3&521131%8‘?"1%1 %F Itﬁanﬁi?off {a@SrYO HQ'E@HW%H@,S%OQ associated
I
heRdgr ta!’ﬁslgdg’p lﬁrg émﬁékeﬁhé{ﬁt oho O?H-lgﬁlgsgay oaggcl;kr?ts to create

LENGTH tes t
pydkess tarid dediscad rtaniyedédodon ﬂhe apRlicaviph dgycf t ﬁ[élenﬁaa«hilrfg mrotocol

val ue i 21 since the PLP is 122 bytes | an th
HRadercifie fHes Bt léf)n.dgea 5o, fosTenylBng bag@‘ﬂ@r fgf can be
g)gb g{ggbgqg%g&tog&that this transport |ayer packet

n

tain last fragnent of a VAU. In this exanple,

[({06bre %Fexa%lpqg %o%g].[ O C%I‘ttdl% fl?equeﬁlrtﬁ@ &gﬁ’é%or(t "ﬁiiayer header 415 is given

in Table 1. In this example, the framing protocol rules provide for a 122 byte fixed
length PLP. In addition to indicating the start and end of the payload (the VAU in this

example), the transport header is also used to convey erroncous PLPs to upper layers.

Table 1
Field Tvpe Range
LENGTH UNIT(7) 0-121
LAST BIT(1) 0/1

[0070] The transport header in Table 1 is one-byte long. The seven bit LENGTH
field indicates the length of the payload in bytes and has a range from 0 to 121 bytes
(the maximum value is 121 since the PLP is 122 bytes long and the header is one-byte).



determ ned by one or nore of the checksuns and/or
error correction schenes), the transport |ayer sets

wa b@swedoge of the LENGTH field to 122, marki ngP€T&s2007/065940
(61%e PLP as unusable to the upper layers which it is
forwarded to. [0071] An exanpl& format of certain
fields in the synchronization | ayer header 410 is

Phy @A IfidiaMWetgset %/aﬁe {rlyRites RRGKBTsSrdn@pdht 1dyer pakkOashtains the
for the transport Xer for video. In one exanple, a

faptafregradnt wif deAPo rlﬁst s eggmplet Hythe PBBdk é@terrmned mabe erroncous (as
BEPRbE S0 P B bR BB S B i S2ERcs. e

ﬁ&ﬁb@oﬂab’ﬁ s@t@&lf@balué o8 theal ENGITe] ﬁelagb h2Qaﬁf1|aﬂ@1§5g the whole PLP as
corresponding to one video frane. Information included
prusebls te (heupheldesrs pbedhdsisdprwradedetop may i ncl ude

i nformati on such as video frane type, frame rate,

H0&3knt adn exanpleforstad o certaam fokts mdewnéhragizaﬁmalla’ger header 410

nunber . wi. t hi aSu r fra er .the data i
ReBBeT in Tholeik ST Gve BRTElH NG o R ohg 89 W Lt eyer for
@ado Otihens exglﬁ ﬂeea%ra’r:ﬂeebfjwmoﬂr:ﬂsei gyn@lﬁ?e REt pltn'otg@ example

Stream ID UNIT(2) 00 - 0 -
Syt onTEES 2UIth<rl'ml¢)lajfarqsieh¢tdtea¢¢r 4I140rm aSﬁa¢qJ4+Exymmealda and the

FRANE | TYPE Fr Nunmb d E h t
OB S BAKeE s § TR ls e PR LCar s peTHg g one video
BEmENN 1nGhAgtiond inclBRACH the sﬁﬁh ARSRIEMIdd dY ETatfRAR I%llra@G‘lnclude

Bl T(1) Random Access Poi nt RAP FRAME RATE Ul NT(3
0@ mativs supls as0ddeo fiadef typs, &ame rRESEW@DaMM(IE) starnp, random

eser ed .bit Q7 The Str mlD
ARGt s TR’ BT Sy Sempumd Whthe B PEE Tt Spgiped with
EB%eRﬁ‘)éhﬁ’ﬁQeﬁ@ﬁt&laﬂr& bRASISQR, @h@@lthwrst h (e.g., audio,
video, closed caption data, etc.). The PTS field is
used to indicate the presenggfien time which can be
used to synchroni ze the audio, video, etc. The Frane
| Held Nhaobei ncl Wikdd Tapeycl i cal f Daseriptiomber (e.g., 7
bttaint @pr esenUNIg(Hr ames 0- 127)0 pontid& @nd amdio; 10 — Closed
enhancement bit indicating whethgiod he data is base
| gygr or enharpﬁﬁqf@m) | ayer dat ?reséﬁtaé&lafiﬁﬁls%a&ﬁd' ng is
nIQIIamléSﬁfj FRAME ID TYPE(7) Frame Number and Enhancement Flag
Frame Number: Number of the current
frame within the SF
Enh. Flag: 0 — Base;
1 — Enhancement layer

RAP _FLAG BIT(1) Random Access Point

1 —RAP
FRAME RATE UINT(3) 000 — 15 fps, 001 — 30 fps, etc.
RESERVED UINT(5) Reserved bits

[0072] The Stream_ID field is used to indicate one of a plurality of multimedia
streams that the payload data is associated with (e.g., audio, video, closed caption data,
etc.). The PTS field is used to indicate the presentation time which can be used to
synchronize the audio, video, etc. The Frame ID field includes a cyclical frame number
(e.g., 7 bits representing frames 0-127) portion and an enhancement bit indicating
whether the data is base layer or enhancement layer data. If scalable coding is not used,
the enhancement bit may be omitted. The RAP_FLAG field is used to indicate whether

a frame can be used by a decoding device as a random access point. A random access



t he enhancenent bit may be omtted. The RAP FLAG field

is used to indicate whether a frane can be used by a
wa@le@snosg’ devi ce as a random access point. A re@mos2007/065940

#¥¢¥ss060758 19 point can be decoded without reference

to any other previous or futut%® frames or other

portions of video. The FRAME RATE field indicates one

pémaceﬁll b @ddotlyd RithP@ssSicbdRe té ame othdt peviduk dMButhd! £fmes or other
range from about 15 franes per second or |lower to

a@@gtls 60 videaneBhepeRAYHE diTBrfickd gieqatesToms dB&SEFwE[by of possible
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| n 8 rreﬁcg : %rrail e ra es H}(a’PII I‘fl%%?“ ! %floergﬁl tol(g%it ttsﬁ%rnes n%ég s?cong or lower to about
be figfrics ipat secbﬁ@aahlgher attdé REYERVED FRId mapRalstd heasi@municate
i nformati on and sync header information, another

ethar yecodf 1@@@@1@111@ ihgieskilfddechaolagists ey fing berefisiatat i on
organi zi ng el enent may be a header directory, as
tﬂ0§ 8Lissdd adbitive to Teetrdnspate headicr 'fnfdmmayioh sind symbhedaf information,

| i cated header i nf.ormation.that transmtted
B R AL iRt dRe ol T eiifng Slement may

i g%@acﬁ? q{reé'toﬁ‘/u di gisBisk&t S1RREB Thylﬁ@acﬂe? @ﬁ@é’toﬂi' K aGhRE Y)f duplicated
information such as |isted in Tabl Tabl'e 3 Field
Neadter Blfemtﬂiylpféaﬂzlseﬂrdlsmﬂtm aS\/ESSAﬁnm@tldm, NE(@) &ample, separate

I\/EDIA PE Ul NT. vid sync ..
HpPefe SIS bLbE GiPabinaiog RGP i ormggrpchas lsted
EeEMds, 1. 2 VSL records VSL RECORDs VSL RECORD TYPE
VSL record contains, 1. Frane rate 2. Nunber of franes
3. 1st Frane PTS 4. Last frgg@ TS RAP FLAG BI TS
Bl T(60) RAP frane Iocation map in the SF B FRAME
FEitld Bhmh® Bl T(60) B FieRhEvpeocat i on bi FiglVailwe t he SF
RESEBYER BDT(3) TBD Uﬁ@m} The header sdiviRetIyny dadiole
ty@mAl Theg as a varipph@)l ength payl gad. vifteh sync  directory

message

NUM_VSL RECORDS  UINT(1) 0: 1 VSL records; 1: 2
VSL records

VSL RECORDs VSL RECORD_TYPE VSL record contains,

1. Frame rate

2. Number of frames
3. 1st Frame PTS

4. Last frame PTS

RAP FLAG BITS BIT(60) RAP frame location bit map in
the SF

B FRAME FLAG BITS BIT(60) B frame location bit map in the
SF

RESERVED BIT(3) TBD

[0074] The header directory can be transmitted as a variable length payload. Much
of the information is a duplication of the information in the various headers of the
packetization scheme (e.g., frame rate, presentation time stamps, random access points.
However, additional information may be included. Such additional information may
include the B FRAME FLAG BITS field, which indicates the location of the B-frames
within a superframe. A superframe typically starts with an independently decodable
frame such as an intra-coded frame. The other frames in the superframe typically
comprise uni-directionally predicted portions (referred to herein as P-Frame portions or

simply P-Frames) and bi-directionally predicted portions (referred to herein as B-Frame
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B3Ewr B SeerpardasT PRskeSynehi GMIoRla Iayars thavapsh include header

| RGIHELRYs gﬁ\:’f{lss@?_talﬁé\)e. 1:11{%%65 ordh atlcéﬂ ﬁiﬁ? inchhRSiffbrmation such
caption and the i1 ke. The multi nmedi ata  may conprise
auligteplreTgdek bnd 2 chbbay eThe vided daiﬂanga}amahnrmdmmpbmy)es such as
acket c |l ayer packet transport | ayer
agsrltesthiocky p PRies: Figy ofte’ ﬁsve%aeﬁ rEPYRY Riderframes of
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i nclude information suc in Tabl es
leatssedeaboVb e The deroived naul nmydib elawrmanbechdodedor stcakahk: layers such
such as frames, slices, bIocEs of xels, etc.
¥ &né%senlﬂy% énfr HuFBEAHREENS [T 1 ¢ shea#ern&rrﬁ9tﬁwe may  contain

fr{f@rﬁﬁ%on hen heaeby BOTIBIE BI MR @cé%'@éraelé‘fﬁéht 303 Qf 'tﬁ@&é&%ﬁer device

header directory as discussed above. The received
Mﬂmﬁi@dBArd@tperﬁmmmeﬁemum blavksal abl e | ayers such
as a base layer and an enhancenent |ayer. The header
pho7@Et orAftarabecei®figathit multimedia data at the block 505, the process 500

continues to block 510 where the decoder device organizes descriptive information
about the received multimedia data. As discussed above in reference to FIG. 3A, the
information organizer element 304 gathers descriptive information about the multimedia
data from the bitstream at block 505. The transport headers may be processed to
determine frame and superframe boundaries. Transport headers may also be processed

to determine frame lengths and byte offsets of frames into the bitstream. The sync layer
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frame information table thatraﬂgy‘ be generated at the
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Bidner 1 exel Fradeh BES sl Feek, RAPCKSPDP cpiokel SPLRkfror  Action
Nabl e 4 Fra@%@yer Framep,PTSEEAGTE dRADURLE efdifer PLP
ErrorLﬁ&g of |No.  Lepgt hy Type FLAG digshf 1HYti opsdati o 11gp

ase TSI | 1 Error dist 15% TBD,
base L2 PTS2 P 0 Error dist  10% TBD
2
3 base L3 PTS3 P 0 Error dist 0% TBD
3
4 base L4 PTS4 P 0 Error dist  40% TBD
4

[0080] The frame no., layer (e.g., base or enhancement), frame length, PTS, frame
type, RAP_FLAG fields may be obtained from the sync layer headers that are known to
be non-erroneous. These fields may also be obtained from a header directory if one is
received at the block 505. If several erronecous frames are concatenated together (e.g.,
due to corruption of the sync header), the frame length field may be set to a value equal

to the total number of bytes of the concatenated frames. The frame type field may be
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(e.g., the transport and/or sync layer) providing instructions to an upper layer (e.g., the
application layer). However methods discussed below will show that upper layers may
also provide instructions to lower layers based on descriptive information obtained in

the upper layers.

[0083] In one aspect, the decoder device provides instructions related to a method
of error control to be performed in another layer (e.g., an application layer). Methods of
error control may include various error recovery techniques. In error recovery
techniques attempts are made to salvage values of variables contained in the erroncous

data. These methods may include using the header directory discussed above, if one is
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error control methods are performed. The video decoder takes the corresponding
frame’s “Action” item from the frame information table and uses it as a starting point to
guide the decoding process. It should be noted that some of the blocks of the process

500 may be combined, omitted, rearranged or any combination thereof.

[0087] FIG. 5B is a flowchart illustrating another example of a method 520 of

processing multimedia data in a system such as illustrated in FIG. 1. The method 520
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or sync lrayer). The descriptive infornmation recelive
d¢colderodeivics 300 shgwihén Flde rtaahipedfprne drepictsed thegaodies 3,
mai nt ai ned, flagged or generated at the bl ock 510 of

t0ve0pr ocels 208viisSityShgdnbaYeata ThehdBReki 12651 MR the descriptive
I nformation received at the block 530 may be in the

néprimagipn #bpvtahe MufiBweEt dagh at 851 Woglned didhh grasassr $scontinues at
R 8 R B P FRREGE B e AR AR s
Inepadt @tthe received descriptive information. If the descriptive information contains a
recommended “Action”, the decoder subsystem performing the process 520 may or may
not use the recommended action. As discussed above, the recommended action may
comprise one or more error control techniques including, but not limited to, error
recovery techniques, error concealment techniques or skipping decoding. The decoder

device may or may not follow the recommended action depending on what data may be

recovered during error recovery. For example, the lower layer process that organized



to processing the multinmedia data. The nul ti nedi a
decoder subsystem 308 of the decoder device 150 shown
WO p00BE36871. can performthe acts at the block SBOI/US2007/065940
P@0Y0] After receiving the nultinedia data at the
bl ock 525 and the descriptive2i nformation about the
mul timedi a data at the bl ock 530, the process 520
fRnfckdtptise atfoRhh rB&hvathe tie: 166k SHEMAE nbEWEE been able to identify
rocesses the received nultinedi a data based at | east
PW pHRAy fmmh\éerp ag e S@@tu)nd@fs@;’rqmw%ata nflbe wRp§rdayer|efror recovery
Eeh 1d1?esscnrla!1 € ?ng onlf (e)ﬁt e nu orl]rto?lf N3 eg 1nr %%nqeon 0% crroncous data
C?q e dec sys en1per or m ng fie pr ocess

&zpnﬁwh@ésentameﬂf@hntssﬁlet é}ﬁ)rrre@@w&dadlcamneﬁmecmques that were
di scussed above, the reconnended action may nprise

@@féemmw@den sy “Aciont dicld efche ifr(qa@s}nfoai@ﬁm ﬁqéle e multimedia
ctod'gtl ? FI% 90%8% 14L& Y 1¥e tl?(? quu‘g;SPIGerl [ %ﬁ perform the acts

concea ues or s eco

aebo BRIck 3881 ¢eshaald lﬁHn(fde/tHaDEorﬁ@bf e tlduks be&mmgdzo may be

action dependi ng on what data may be recovered during

eplypcd. oaytied yearmpg gedxmyl combinaiion giageof] ayer process

t hat organi zed060758 25 the descriptive information

[099¢] vedlat SChe blfhvkchaﬂdllnayatimgt anothee chempleadf e method 540 of

i dentif w nmany frames were sec

BOEO R T i b oeeT et SehOFar e 0GRty The method 540

§t§ﬁ§‘ B BIEIS sHBYWHRE BRI &chlerl dé%fb‘é't]ceé'el'tfé%eedabl&@@leﬁluﬁfmedla data. The
frames in the section of erroneous data and may choose

a@mmspéﬁbmmxbﬁéh@bbok54@owwémmmmﬂmdonheaum@hnnaiMthebbckSOS

B A0 B PO PR RREA Gy B L8 docoder
Q&ﬁ&dﬁo BYSY SA @M ofth thhRindgGRAebldr¥sEe 150 shown
in FIG 1 can performthe acts at the bl ock 535. It

?%851],& b@er}gﬁlﬁﬁlliﬁrge]%?iog%gftthg rdd3Ss pﬁl()oﬁ:lgﬁlgggcrﬁd;lg ;B() PERBrined at a

r'ear range
tom*dnllmt landh at thoms 600 . peffOa8d] athrﬁlplﬁEIaySr aTh¢ tomedndayter actions 550

E@gt rat] ngm]%gg t@ﬁ@grrgg%é {:‘gllqen[],grf togy)gfetegf 5;{8@212 performed in the

Ilocé’s%t f(ﬁ)t ﬁﬁxhirﬁltgg l; 1@} e eibed @%oupé%laq%/%r attidHsO510 include

45 wher e ECO evi ce receives enco
oartatin nedors that anayTh@ sﬁmﬂaro'r(bs sqae faotiorsdpatortied il ihekprocess 520

b lar to those performed at the bl ock 505
a’fusftf"ﬁ Xgﬂ%&ié? 500 illustrated in FIG 5A The
recei ver elenment 302 of the decoder device 150 in FIG

BR9%hy pecfoethed AEO fllustricdris FAGShPEIRaBES peifongd) byTh guultilayer
EEMRQPAcAGEE A5 Ohon URAPLORESSARIE B8 ACHHONR: aspect, a
per datoar Ia er and> acti ons 57

orne ower

pRItEdiE de@ldeabo0 p@@pnéeayaerowe?h@ek awdla hadEE sabdyisRAS 605 in the
550 include certain actions that may be simlar to

§é¢ﬁ@06f laygieandctying iaygper Flisy malinmadia ﬁécqsiﬁbé@% §lssomcludes an upper

l?fjsﬁltb Ssas%ﬁ‘_eirg lolcgtel::}llg‘éhec léa_\at%éga e?o%"fégﬁhgi?l%gdulﬁyu%system 605 may
ﬁicmdb ahe tinfoB@ikona6iganiasr Pt hand Ned cirbr th@rqirdeBin &dQystem 306
illustrated in FIG. 3A. The application layer includes a multimedia decoder including a
video decoding layer (VDL) 610 and an error control subsystem 615. The lower layer
media module provides descriptive information and/or instructions to the upper layer as

indicated by the up-arrow 620. The upper layer subsystems 610 and 615 may provide
feedback to the lower layer as indicated by the arrow 625.



illustrated in FIG 5B. [0093] The nethod 540

illustrated in FIGS. 5C nay be perforned by a
woriosiobzmyer nul ti medi a decoder subsystem such BST/UR®07/065940

#Mé&8shown in FIG 6. In one aspect, a nultinedia

decoder 600 conprises a | ower2d ayer nedia nodul e

subsystem 605 in the transport |ayer and sync | ayer.

4ul tih ﬁs@t@cgﬁcpmrséoﬁtealr@&wm%e tHed@S 0@ MBRRKedia data at the
ayer subsystem |l ocated in the a ication |layer. The

bledk 24fmthgl rroetsb Dyt8t o iBOB artelglocilﬁéﬁfud@hqrhéhet &ﬁvmrnlayetrmﬂrgamzes
g?)s f"}f)] |1YZ eé]tf?%%fétlgﬂ %R&Eetgee Ere%:%\lrve (ﬁng&lém&il g(%l%aSI '?fl]? a(é/{long peﬁm rmed at

Ion

ihecdlsekess Amay Hel il hietot@eQdperfdritel WeitRIbBCN ISU@Bf the process 500
decodi ng layer (VDL) 610 and an error contro

dhﬂl@@@tsd am Fé@5 SAThe heoﬂi@prlpta‘gﬁernfwmﬁan e lieclyseogiydes all of the
R R I A A R

| bsyst 610. and.6 5
REBST, . PYRs Qemtibare d2yaptas iandel B tark 335 dbg process
62 Q28 at21§10£19 @@(’ﬂwhlefb fn@tfr@'tl%ﬁ§ ?elﬁt@d 7 ?‘rocég’m F@l’é multimedia

receiving the encoded nultimedia data at the bl ock
§a1p arct dugerprimcle she54dructons maebe deteinhiookbs64 pn wivesreor tdistribution

| o I er. zes. descrii. tlve [ about

b ingt B KO PP iR BErLE Ao M, oy BT ghe Tower

Ia & RIcOIGKs RRALIRYAHE the %E@}r lagl& ihhas %r&%ﬁg 940"3 q"h@tfe&hﬁck may
block 510 of the process 500 illustrated in FIG

iAghidd esbrmmqmﬂ@latem‘ @rthapm@nssm@/oii the Inudmchy dota lalthe opper layer.
e such

&Hﬁ? éereﬂ'g%&onﬁ%gg( |%}nc tjz%l%}l?fl aegsprgcegﬁag L{lrne[ %@}Oe]:lﬁc portions of
MultBhed?s dan) %ﬂg@&;sﬁn@%cg 2 Z%'gmér%b@ cof&Ir FBbh 'beﬁbrrh&?m the upper

bl ock 555, process conti nues at bl ock 56
letver; end neicessotg statss (ced. avkigh framgs b@%fslsaengiecﬁded hled dlSplayed) The

It| dia.,data are determ ped, The ruc Vi
[ brsk oY Pt dSieatorediE. (B SOy IARATART R e block 555,
pbhds dtesethbdd W&l kdfdeteRRin O Oh A a8 ralhtet NG d]%lo@&sﬁmg of the
555. In addition, the |ower |ayer receives feedbac

ﬂmhtm@dﬁ? dafapetr :chlealgleqck iSAO tﬂﬁflé dpﬂcusﬁeé Pebnp. Tiisectrere ek decision
it B AR ARRE 38 LI Bag QB RETF Eb Bk igons at e

BanSG@Iude i nformati on such as processing tine of
specific portions of nultinmedia data, processing

ppgfns A6k 5(§r ﬂf%rlo&‘?etnlta 4 sut ﬂﬂ?r)ovfa%g fh%rq{gg 11#1@6 §{{6rmation

| ayer, processi g S rames
hal/er theeanstdetiode delatnd talitsp k)sqcesﬂs)ng dhehef mellivaclka daty tbehe upper

sed o reorgani ze t|v information .at th
byew Dgﬁ%ﬂlmer iﬁyeﬁ& ehgessives &%%@t*@fﬁmﬁwén ation and/or
iﬂg%&ﬂ)‘ﬁ% 'anPl% brl@dka§7%d TR REGERIS RYofdr sht‘s\'%sf@ﬁl S0y ?erforrn the
data at the block 560 are di scussed The erro
aaons aof thdblicks 665 sndbSApst em 306 of the decoder device
150 in FIG 5A may performthe actions at the
[0097] After receiving the descriptive information and/or instructions at the block

575, the process 540 continues at block 580 where the upper layer subsystem processes
the multimedia data based on the instructions and/or the descriptive information. The
actions performed at the block 580 may be similar to those performed at the block 535
of the method 520 illustrated in FIG. 5B. If the descriptive information contains a
recommended “Action”, the decoder subsystem performing the process 540 may or may

not use the recommended action. As discussed above, the recommended action may



bl ock 560. [0096] At bl ock 565, the |ower |ayer
subsystem provi des the descriptive infornmation and/ or

W@ b@sioess8T uct i ons related to the processing of P€TES2007/065940
PAY IS medi a data to the upper |ayer subsystem The
upper |ayer subsystem receive¥ the descriptive
i nformati on and/or instructions at the block 575. The
Bath prii S¥E6ih A ofl 6676 edrror Uddpyidt @dtha &em1Mﬁ%,015Lm fid¥€limited to, error
actions at the blocks 565 and 575. [0097] After
reseedry iteriinidnes, dEoE cpprcalpent pchriques onskapdng decoding.  The decoder
Lnstructions at e block 575 the process..540
oAt RS 1Y 5Ph &Elog’s G\R%Cé’%nﬁnﬁ%g 6%50& PEILPL QO Bk fagmay be
RIcoeass aerifd erroitdcb Vi dll Fodakanplased 16Wet fger process that organized
i nstructions and/or the descriptive information. The
Hetdesereptyerintormadomet theeblptkoekd B8O nehnape begmpblg o identify how

PTG Ee SRS coblaf 3 PRlvedos Bl | 1Fe TRUPERABE oy gocovery

OMlighdssmay begnareiddady tRehutber of flathed @Chd 86 ctimlaF e sbaEBus data
perform ng the process 540 nay or may not use the

A BYTERERY TAAICTIORN SREICHIEE I§&BENapbcedlment techniques that were
ﬁ&%@gﬂ}ﬁlﬂgf(%d%ﬁ ‘tﬁ&‘k&%g%‘%ﬁ@q hé ﬁ%&%ﬂﬁfo}%a&@eﬁaﬂa MRlcSultimedia
error control techniques including, but no 't ed

tieoder subkyste@t 30€ by thcelebodcg desice €50 SHovaninddal. Meah perform the acts
techni ques or ski pping decodi ng. The decoder device

atethe Blocka§O-not fol | ow t he reconmmended action dependi ng

on what data may be recovered during error recovery.

F998E x anidiceprocdse SHOwentihupgext biyobcE¥dswhérattho npparilzyn multimedia

he descriptiyve,infqrmatian_.at,the. bl ock 555 nan ot )
e S BeT e dBRE 1 St irdip o PR Risloty igproeessing
B&EIrhRA iRthealppeNRQUSa@idhe s 70 NehaIRRBback NS inBlule% processing time
recovery techniqués may be able to identify the nunber

néeded dorsiscade 2 kertyequoitom of nmaltiediowistadert & paragsyieg time that the

chaose .t.o _perfor me, eryqr Jecover) conceal.nent . .
PB4 I8 i oMU fisEodede Shr e s FEFIRRE Dipeessing time
{0 glpflesehtatib® titcatiBmb NYroidRR inuimb&R| Rita Adegived lat ikiEeBlogk 545, the
decoder subsystem 308 of the decoder device 150 shown

lonver| layer Iproegssqsempp rinstruee the uppat layéretopblop keegg., frames (e.g., B-

FRB O RS R BT e e A e RURFY T HE B g pased on
by procidsiny ferRpbasde. TRE edcdBddkanfoPassh ROcivB®at the lower layer may
g%oce55|ng performed in the upper |ayer actions 570.

erghpigekb otk theedgsiriptiv o anformasion ceganizeg at thedblorkedfdd t o
decode a certain portion of nultinedia data or a
088k ssiThg feedback ety dlfveinpbidt idetrilefondh¢ arowassing actions performed

conpl etel y decoded. By conparing the. conpleted .

&@Ee@g% YEF O BRI SIeARAB ey RSl rcifiggrror control
{E\éhﬁihﬁ@%ddnﬁ/&%ﬁnﬁle&&bﬂﬁg atiofs"BaloBE 14 For {J6iHAMhes or other
| ayer processes may instruct the upper layer to skip

petibas of fnkimeslia daty. ThdBfacdbaek)may also include the processing status (e.g.,
successful decoding of a frame or not). By including the processing action and
processing status feedback information in the data organized at the block 555, the lower
layer may adjust the instructions determined at block 560 based on the updated
descriptive information. If processing is backed-up, the lower layer may instruct the

upper layer to skip decoding of certain frames such as B-frames or enhancement layer

data. The multimedia decoder subsystem 308 of the decoder device 150 shown in FIG.



i f the upper |ayer processing tinme shows indications
of falling behind based on past processing
ewoBiosasenNce. The feedback informati on recei veRCHUS100B065940
‘@%@r | ayer may be organized into the descriptive
i nformation organi zed at the B ock 555. [0099] The
feedback may al so include details on the processing
aehi ga SorREtht QiR at thetleckUTR3E Nt $HAYRT be Moléd @XBIBRlL fith€blocks of
feedback may indicate the specific error contro
the prericau ) may o cormbinggd ongted deargnged Ploy conmwinatign ihereof.
pl ace for specific franes or other portions of
o1 00Inedila. datsaa fIbwehfratibsckingean etasaple of Iaudetltoldeof organizing
rocessing. status (e.g.,  succ ssful decodi ng of
Hosgriaitys 1 BEyatioy iR g heOpPIERES PR At 4 methods
RROGSSS iNF16E 26 NSantieRIDAGK ﬂr@é&g 7Bd 'n?e[il ba p&lf‘@m%tt% organize the
organi zed at the block 555, the | ower "l ayer may adj ust
wmmmmﬁMme%@MNMMMWMMHMMwwme%Mmm

d esc t|ve essin '
PR S St e Prosis S Pafu ey maGe 26 fhE R G starts at block
I7@3/ &heto a%ﬁb@rﬁ%ﬁfeogf %lt%ed%@rda@d fhat Wﬁ%céb‘é&‘ aB®lock 505 in the
B-frames or enhancenent |ayer data. The nultinmedi a

peccter(0s sy mphn, 3080k inlremdmondenffcte vA cepdSiamsh own group of
n Fl 0758 28 1 can form t|on at the
b Ts S oatty s ardepuiby cieadlf. 25 b dhaty sl frames
RHat bORrRY ALES Bme4RridB Y aREnE I RB6Lt PMskddRds to about 2.0 seconds.
rearranged or any conbi nation thereof. [00100] FIG 7

Pepaafrimonwotagr 4lse bk uszadasdenrgling te xafpddenahber otfet:dntsdtlmﬁt frames,
ive i.nformati.on that

d
RS I 4 SR AR i hotiPlio SRS 1A maT ParBaso alBw for a
FhErabRAaNditRfa tihBe RROCESAnY AR tEérpanP o haliRddib Xata at the

organi ze the descriptive informati on at the bl ock 510
blfoclt fes.pho @e@ssssm qdntlu@ttSraétbmkﬂriOFvl@re BAlctsrmamatiphé made as to

Thehss 08 Bl TR PN P G35 Ane’ Byl g riigyr more

@ﬁhaﬂb@rﬁérﬁ@@e@s&dﬁ @ntha'.iTsm\g@Slaﬂlﬁcﬁl d’a@zﬂ is2éncBHAF I B@Iupéframe, the
the process 500, for exanple, is stored in a nmenor

pigkcessr700 /Qogtylfm:gs at bk 7i1§Aa I@t\m;pr oord layens of datatare egcoded in the

ally. are ndent |y de A er f.r anme
PR TS st R ot P ERER LG 148 RTRA hoacer may
E@fgihNg flag0MatiAdtatEs ZvIRERSNGIS nbtO tIRBO Wie qutqsl@cmg}@&@ within the
Superfranmes may al so be sized according to a fixed

ﬁm*?tféﬂ’m%f /b rﬂ@ﬁt |bt1<1féﬁt7lf5¢%a@és715i3h dhe tfyarh@vnﬁqgn@tlon table (FIT) is
nI ra{hazkeJ Inl{laqEZIIP {hﬁabT erf & %tq f,et I}a}/d&?? g?l‘t&l{l gpfaﬁﬁ values.

orare Sltlg

Nﬂt%r ﬁlumfzfﬂgaﬁe Fof, tm,lbﬂow@dﬂoa piededdBto dither Blb&aek20/08x block 720B,
t he process 700 continues at bl ock 710 where a

dencading mat Whethersomeaidha supasiroine cheteins eulgaleaayeie! daeiher case,
%1 art)loﬁ coﬁt%%rea 11( ?151 %p 1?&1 %ﬁ&? ldﬁ‘x& gqrn@”&e(? %t tggrb?oclksnOA or

ancenmen 49| ng I

efeqx»@t&momz tn@e Bdager dircaeoey rﬁdyecomfa@@ esypoff B0 isPRhhtvies discussed
at block 715A. If two or nore |layers of data are
ghvsded in the

[00101] After the FIT is initialized at the block 715A or the block 715B, and the
optional header directory imported at the block 720A or the block 720B, respectively,
the process 700 proceeds to loop through the superframe at blocks 725-740 or blocks
745-760, respectively. At blocks 730 and 750, the decoder device identifies complete
video access units (VAU) that it can identify through the header information that is



superfrane, the process 700 continues at bl ock 715B. A

superfrane header may contain a flag that indicates
wob@Bhelssdr not there are nultiple | ayers w t hP@I/Ukm®07/065940

QpBrframe. At the bl ocks 715A or 715B, the frane

information table (FIT) is imMYialized. Initializing

the FIT may be perforned to set fields to certain

gefiablet ThRIHeegor itfob@itidnnnby alchden@y ofehdidids fnlh@e transport header

process 700 proceeds to either block 720A or bl ock

fﬂzth Syeeheader (g 2oy OVWéhh?éief)cﬁS shewntimd abl@@é@ﬂd dpéor example. The
nt ai.ns nu In.either

10 atlon tlht IJ) 10n eadlar leec QY mhay a"f% o%e usd orﬂla %EJS in the

con alne |n a |ona ry 1s |nport

piloctRe70b! £ Kssﬁﬁﬁ& t®betfhendd] BekotHFQRBrtidiiesubleasislices or blocks may
directory may contain any of the information as

dlse be @@aﬁ%w@e bjagh fé@]or Hretdeck Y. RAferjidentidying 4| dopwdpte VAU,
o& I8us g!ng%% 39'5@28 rda%a ét? ﬁ{hde%fgﬁeodcg%é% 1d919[{ e(arhatllblock 735

|rec | orte

bﬂ cbcdck72933, res@&ﬂeapl VEhy ,eriododr pe€ivas H4; PE Q@@Iﬁd&dt By header
Iooo t hrough the superfrane at bl ocks 725-740 or
csExun fBressor rpesppEdeyey shgeksmn filgekscta3diugsepupseshniques for

aag%tgl%c%eoﬁ&ttg g{e ﬂl%%ﬂ {) g ll?c? E%%hﬁ(glgé%{sqﬁ Qh%gr‘fesﬁle erroneous

can | eade

portiongymbhi 68 ubdthio doﬁQﬁl@m@%eﬁ& diytﬁbhtadﬂ @foriadoh&adie FIT (scc PLP
I nformation may include any_ of the fields in the

Errgh Qﬁ)%liﬂ?ut’f?@a?d‘érpleﬁ EfrﬁéRévr&elqiﬁe@dE%blf{ 8 Afigr Bersgioneous portions
BF?‘%S\/AU%S&I‘GQ' tf(?e\p@ﬁ%&] at ! 13 1<17%1g ?he 131851( 9§5”‘WBL %‘IT -IIFFOrmatlon is

rmati on ona header directory

bganiged at thiseldAUBLO ¢ f,hla &lqek 00s sespéadivalye Hﬁ;sluff&dlatlon bethe FIT
frames, but other portions such as slices or block
Py iaelade @éymcﬁeth@ ifoBmAGAN dhEntrbaRoEIE Grblerh BilsoRrocess 700

dottinuéd Eo% e%lftéb ?gpe?%ﬂ@@o bR 59746 BIRRNA45-760) until the

portlons 0 Int nt|
eitkof ihki sﬁﬂelﬁfaniel i9GdentiBibd at tHel dmislowﬁlock g3pec blo&lms When the
The ﬁrroneous port| ons, may be ideptified by heade

erbek hgmupaiiiagicds id QS’Flﬁﬂi’a §;5>69qu& 5%PO%W§E$<%h¥00k 800 where the

MM&JER c

ér?éllo%kg%ﬁ% agttéftﬁ][alsar e novvn %ﬂﬁﬁ% gﬁmgﬁoégoeng[t%ne?t 304 of the
tidvedar devicEhiés0an FoG eDAI Salppeﬂfcbmnﬁle mauoﬂseaf m]seepkob@;s dOﬁp itl should be
the error distributio |nfornat|on for t FIT (

rnatrad that spmep th.e|b2 ks 9 therproessp 7Y P@V%Paﬂogl%f-l}eéb %ntreé rearranged

bhehertdte erroneous portions of the VAUs are
|de @bdﬁat the bl ock 735 or the bl ock 755, the FIT

d h ck 740 h l.o
b@dﬁi]?gts%ggt ISéegﬁcg %%ha%reel f}](?a\%?t S 1HHs(%ratlng Ha %ra.?{ple )?l? a rnethod of

Haeinmid R gasmyor %nﬁrdsleachaﬁpfnnm ingthel BRiSaEd irABIY €7.1 The process 800
Table 4. The process 700 continues to | oop through the
B9 @ksprbs@éfovmdof@@temmemmr sentelaetiensrapd-pregye thetdorresponding

i fi ? t
RGP T A AP ol SO RAEL Y B, g ks
sepaid 565 the pfdé@@tﬂﬂ)liﬂﬁktratdﬁﬁnﬂﬂgc 6@.3 I/ Bfc espatt, tHegfodeds 800 is
bl ock 800 where the ) )
used to determine the error control actions to be provided to the upper layer. The error
control actions are determined, for example, based on the error distribution and/or error
rate of the multimedia frames. In another aspect, the process 800 identifies other

portions of multimedia data that may be used by the upper layer in performing the

recommended error control actions.



error control action is determ ned. The information

organi zer conponent 304 of the decoder device 150 in
wWOo-b@s/0&k8Ttan performthe actions of the procesBCT082001/065940

46 d be noted that sone of the bl ocks of the process

700 may be conbined, omitted, 3% earranged or any

conbi nation thereof. [00102] FIGS. 8A and 8B are

fdoausharAs disthddsd raBbvd)Goald AxBHNdEs AhtadmAPti0En@dHed in multiple

determ ning error control actions in the nethod

layprgstehagsebdsa licc(e.g., thtmeosppigaidsantddie) aronsl agandye enhancement
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the bl ocks 560 and 565 of the Process 540 illustrated

prrhapeamens Gryernansheithgs peeall | of threlapers geaysbaeomoneguy s B0+ depicts a
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el @hahaethnt fa96r X akPing syRRELHiIchAS ilhﬁtr@t% AOFIG. 1. A base layer 900

di stribution and/or error rate of the nmultinedia

somgins the mutirle HPsa fe epntatnieg Hiebdestslageon hpaisr P13.esync layer
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econtren erro
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ithida Petiene 935 abeleddig. dp edditionthgenhageenngnd laygy 85Q copdgins sync
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basel-frayie 03anad erfanc 3% n:thelr@mrbafs@ andJ Srﬁhahébnﬁ?elﬁ y8feepairs Fy, Fy-
such as illustrate jn FIG 1. A base |l ayer 90

suhEafnare srmbined g decpilgskpreprdo e@;tr%}%%f@et&&ﬁ@s &t The process
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t.ai th | -f
(00 sgor T agiRen TP T blokf oo vhiadhs o BE TRy g osrates
Bt 1@&@&&% Opoéﬂibrﬁrﬂfaﬂ@ ere B&nthlamrer%@o@ $AUs, such as those

contains PLPs 91 transport headers 915, sync header s

gizotlféfrddattth@hlgplm 35 ealyle7r550h dekraeass GG il luphetcd ihBKe Shefhe header

B}?‘% atlI H t@g;'zl G PgtnPnegg (0)1?11t g(;):)r?ﬁtsct tah%g%n%g% C}ratnﬁ]goryt fan(ci%lr sync layer
Eeaﬂ‘d%@ffﬁ%n (ol iRda@¢drdeibry if biit BAGédived, Iftthe cRoMEdns enmtannot be
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ted, fr Egh “
SRR St BT o P B2 End i) Tt -pro
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. € process
not avallablep the “PLP error ratio” may be set to 100%. The example method 800 uses
the “PLP error ratio” in determining which error control “Action” to recommend.

However, skilled technologists will recognize ways of utilizing the “PLP error

distribution” information as well as other forms error data in determining the “Action.”

[00105] After the fields of the FIT related to erroncous frames are populated at the

block 805, the process 800 proceeds to loop through the frames in the superframe



800 is designed with this formof scalable coding in

m nd. [00104] The process 800 starts at bl ock 805
wob@Be6IcBE decoder devi ce integrates header i NPOF/IBL00T065940

PARYY portions of the FIT containing erroneous VAUs,
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the process 700 illustrated in FIG 7. The header
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gopulated at the block 805, the process 800 proceeds
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c%@#@& 19, decysfony plackh §belf e cadd dhaibunge flegsthas bagrpgcached, then

RS, A 8 00 Bt O R3S SR . s
Iﬂ‘lﬁoﬂed‘sdmésrramaﬁl foShesg@bcdseed tivaproecss SO0 rortitlicd hatlo tesKieplecision
decodi ng of the lost frames. The "lost th" threshold

O.set to a nunber of frames where the other error
control techniques are determned to be ineffective or

HP6lci et dqﬁisﬂ@ngE&Qoifa@et@mb@t obsongeevtavet bogt frames does not
th "|.o [ bout 3
Praredn: SranBit b Hnes i of o FERRaibE TRl frome). the

g@egﬁaéomhuﬁ&@ hiRdedE6n bl Gl whaé thed GRS HWAGIA of the FIT is
eing perfornmed at a tenporal distance greater than 3

ﬂseérte éeﬁeﬁmna iff the garrerd tfemsf is 3d3- frﬂ@ne dhp erroseangietiactions performed

%%ram ﬁ%rﬁ{lt g?%r %eo VI\)ltalfr gr e]gq:rfar thr r?rarnes in this

Exaipe.r af the Q;ﬁlnéﬂt friBeRSniel BSRGH) dhe pidceds soot édnﬁguésfm decision
"Action" for the lost franes to sklp at the bl ock 815,

bleek 83Q vibsre thoBLRsHor FaliedPLB_BRR) & aomnsrasidr agbiyshald P_TH. The
{hlilgshgﬂidP OIfH %gg aﬁlli!ﬁ} ‘te ftlgea??}é %ﬁéﬂ%‘%ﬁb?& %?clﬂ ddrmtdf]?tg?rt J&%cealrnent

0oCcess €ton
&emq&e‘s dd. uslsamat aﬁid itempdred B8 cbﬁceﬁﬁ’ﬂieﬁlt)f ERNEFecki®®Bi The P TH

oesholdmey Be i s Fange of Bbout 3006 to Abow 40%. T e DL crtoy raie excoeds
the P_TH threshold, the “Action” for the current frame is set equal to skip at block 835.
If the PLP error ratio does not exceed the threshold, the “Action” for the current frame
is set to a value at block 840 indicating that normal error concealment (EC) be
performed. After setting the “Action” for the current frame at the block 835 or the
block 840, the process 800 continues to decision block 820 and loops back to block 810

if more frames remain in the superframe as discussed above.



bl ock 810. [00106] At decision block 810, if the
nunber of consecutive |ost franmes does not exceed the

wa boossbssB (i ncl udi ng the case of a conpl et el yPCT/US2007/065940
Pderroneous frame), the process 800 continues at
deci sion bl ock 825 where the 3 rame type" field of the
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threshold, the "Action" for the current frane is set
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820 and | oops back to block 810 if nore franes renmain

greatch ¢hamuB et ifly theeAsstiodi” Jou dwedirzbb e me 60 A618to3PR JODAt0Mpck 860,
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ST B8 PRt rE T e FeBR s 1 B pni Phar ot pdlfignt at block
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SRequidht BtraBed MVEaRb R iR dbe Spatshi RdnddalBb@CKsiBS Qon-erroncous
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gt e gledohed e dSyREE Hdft Bl Fiabopm the treshold
RetMribd Gort R fibhRs et Shd ak @eKreB4oncel fharhdi&io " oh6bdcOMom and it is
of the previous frame was not determ ned to be a skip,

nefepquirpg tpruse betd 180T rreticiioedowevdsl BeRMB3Bscsiidy e mayebe more

PLP err,or ratio.i,.s..compared to _another, thre | d-B TH.
o3ty @ Puf R DSy BuB R R B B vatue of

BATHI 1@@% bEQkt tNe |GMET RiMlie fHaa e THE I8k vafieRRUS Bl HUACKH may
860, otherw se the "Action" for the current frame is

denend @nnesmgitions suelt ag dhec Bk s rehannel (sopdikiogs gnd Tipw the errors are

normal .error conceal nent. f -franes in.this examl
}ngroggc or Z':lllle CBIrlceeglnéet‘nlt Sped P%Ug rnay%e Stmilar to I:[]he nottal B-frame error

concealment, but it is performed for the whole frame.

[00109] After the “Action” decision has been made for all the frames in the
superframe, at the decision block 820, the process 800 continues to block 870 in FIG.
8B. The loop from blocks 875 through 895 populates the FIT table with information
that may be used in the upper layer to perform the decided “Action.” At the block 870,
the process 800 starts another pass through the FIT, starting at the beginning, and loops

through all the base and enhancement layer frames.



fromtwo decoded franes. The frames usually conprise a
frame previous to the Bfrane and a franme subsequent to
wa bh@sBeIe8anme. However, two previous or two SubBETjuS2U7/065940

#®07¥¥ames may al so be used. Spatial conceal nent using

non- erroneous portions of thekurrent B-frame may al so

be used wth the normal error conceal nent determ ned
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yagsk 1030% tbe%diﬁtpﬁrthé A%Qlout 19 ResdQIHLAR 1486] #8/Y. 10A illustrates the
"Action.” At the block 870, the process 800 starts

fraothes opaslemertsranal hwhdne tidyTare stchuatly rfgyoadimehgonal and the motion
begi nni.ng, . and | oo t hr.ough al.l the base and
Lo 2ABRiAT Gyt PerBORE GoBHon ! § BT TAMeqde fh mple of
Pl®cloAB 4R obidet 1085 GUELRNT 00 RBPed & MAhe FraBref 1085 1Ptheanotion of
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PRt Poinf e e ZaRitRie T bR, irsh PR object 1035
LpWargtegarhO @00 MR difflay PR GWRY 0bjBett 0B nidyBO HetEconstant in
current franme that the current frane’is to be

grippiiddraneesf 00 andilB2P.t he tenporal error conceal ment.
[00111] FIG 1Q0A graphically illustrates the positions
[0112le dAuturaintg B Fl@M8Bl0Htr aletraipng \the ukipy ndecedeble for the

UL, Bebror (D SRl LR NS b7 arHagal Vol &G of the
ﬂ@l’&‘lle qncﬁgate;'aﬁiby BAURYH tngt;nlt %%rgtglebiggéﬁo J%ﬁnﬁ&%ﬁ% {Phe ypper layer

and 102 ch were s t he decoder w not
dsoeder Ithes t thaddecbbed nmatuesnofv et dramel fitmldfbet kaved ufor efutture error

P-frame 1005 can be sca|led (see scal ed. notion vector
i%@@@nieat- pbitht! %grﬁh@caglye&iué%@wy% 319881@& b deroged figgngy, used for
ErG cohCRmblUSE S@RLESTdEud FATES BIhOBEnHITENBIRN®B, the decoded
V\,herce t%?ey are act ualc{y ltlwo di mensi onalnqjand the noti gn ceode
fremt 0040 G2 Slapgidntosbe osal tonweondeatemmsinonal frposi#Dsing the normal
grrroervclo%lélgalrfnrer?tﬁel“hel geci:olci]eed ﬁﬁr%glj II(?SOOa]ind 1055 are both flagged to be used to
perform FRUC for frame 1060. These are only examples and other combinations of

forward and/or backward located frames may be used for normal error concealment and

FRUC.

[00113] Returning to FIG. 8B, after setting the MV_FLAG of the frame(s) to be used
to conceal the current frame, the process 800 continues at block 895. At block 895, the

decoder checks to see if the end of the superframe has been reached. The process 800



FIG 10A, an object 1035 in frame 1010 noves up in the

frame 1005. If the notion of the object is relatively
weonsoerss7 a | i near extrapol ation of the noti onPUETSIN7/065940

992% may accurately point to the correct position in

frame 1010, thereby repositioifi ng object 1035 upwards

in frame 1005. The display position of the object 1035
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00112] Returning to FIG 8B, after determning the

Rinps FAgrALY &Y thetsuperfigmet the reeese R0 fateme to deresipn bloek $75 to loop
&rou %qﬁé%rﬁlljaels atfapnleock 885 where a flag W FLAG of the
Fe 1 ndi rb the Sklp numvarlablels set to a

di t th d hat t
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franme(s) to be used to conceal the current frane,
hrdtce@sm&ih@ show.i 1rhlaefsarm 167D ak p8@itctedifrobl duk{ra®s, 10t7ﬂeusmg the

eco hecks to h e t.he superframe h
EERCT meifad otie (i odlbs BBUBE0 e e b Pradife that
e 80y S fdé@f%ﬁftlﬁ@éf?rahi‘es T&%aﬁf‘&f @k frtaﬁﬁ 1990 @i 5 ERBBd RdSrence frame.
been detected. If nore franes remain in

Butherckpante, showe, {he deexisdgoma EdRdrin qudapt@tfbf:rpm the figmscl070 using

thro i ni n mes. [00 At
B et heerB b LR G TR SR Ryt gt o ve satea
falig tif soflcq ANARAl REtd+$11090, B Kaint fdEthPrPfoRsSusBRne 1065. The
conti nues at bl ock 890 where the variables B NUM and b

fepededpertiong lochied pydha reswvod mofion feeipnssl 089 ip&rmes A Thend 1070

ctional ct o er
Skt BEh Bl coREET UROATIREE (LG g Eby i sealeg motion
{eeorPIBot 118 MSis @karhive, QBC@%Q 108@ RS né'tst@s@dtt@ cERREEMAL flithe 1065
erroneous frame using FRUC (the sane variabl es can be

G%ér@nfe@ rargriypicplbn aot sl ffplarpéf)dlctmn& ur Tepiealbt rtbpedessst correctly

fir 065 ha een term-ned to_be conce I d
TS lsﬂ E? &is %%r np?réorglértlg Crrof coneed gl C'g d 89 decoded

frﬁ@bs fmap ﬁI%M lb@tthef foan®d b9 Becke@sd bf BB eh‘bﬁecfds JFEn oML dohicealed.
a first reference frane. In the exanpl e shown, the

f0020% 10¥feripdpRiagad tead T WiaMue NURE 10 (0mkifagicl Bthe block
890, the process continues to loop through blocks 875-895 until the FIT for the entire
superframe is populated, at which point the process 800 ends. In one aspect the FIT is
populated using the processes 700 and the process 800 for all the frames in the
superframe before the individual frames and FIT are forwarded to the upper layer to be
decoded. In this way, the frames can be forwarded in the order in which they are to be
decoded. In addition, frames that are to be skipped may or may not be forwarded. In
another aspect, the frames and corresponding entries of the FIT may be forwarded to the

upper layer as soon as the processes 700 and 800 are both completed for a frame. The



recei ved notion vectors 1085. The variable B NUMis
set equal to 3 to indicate that a frame 1075 | ocated

wao boogec¥esanes forward of the frane 1070 i s a SRCDOR007/065940

P7¥r ence frane. In the exanpl e shown, the decoded

frame 1075 is predicted fromihe frame 1070 using the

recei ved notion vectors 1085. The received notion
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PMheteHeths dsesrintiyrantoangian isHelateddp vhapmrcesingrithe myltmgdia data
B SR E U Sl R AREPLP S sl o
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fncawhere T 6 0idnt B&ans comprissrinrenlor detidd idocisivubslysyttem 1106.
306 of the decoder device 150 in FIG 3A can perform

fove18ct i@Gs 10f istzhEfulﬁHtféﬁ@lSBIOBQ(Hiaér%lihﬁ];tré[ﬁh% SR | &ample of a
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St GG, PRE ST sk MRG0 it e S R coc

i @nsPo® 6 858 R g/ @ ciaptdl Gafbrimaton gbsu@ MY Melimcd ddteth a first layer,
rearranged or any conbination thereof. [00117] FIG 11
whergitt theclepandive bnfgenatiiingig relricd| tp the pracesigcarfdhmatultimedia data
g rs‘&'ogd ?e{ ef ag?l%edaﬁg foqre\{rl \gi%inkslgst%r&%%nmmg tout%%%récoerssing of the
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hhultisddiatigd in helsbéondlaycl bhsedas pR6t inipag!oadBs d&REPSvd @Formation.
receiving the nultinedi a data, neans for organi zing
dewe cxpnplee of Hiipasmeet tludsouitere Hie eesivingeasas gamprises amodule

LI st .| ayef,nwWereip t scriptive inf Lon i .
o Bl TR L e PR ) TR 16 rmicn
information 1204, and where the providing means comprises a module for providing

instructions 1206.

[00119] FIG. 13 is a functional block diagram illustrating another example of a
decoder device 150 that may be used for processing multimedia data in a system such as
illustrated in FIG. 1. This aspect includes means for receiving the multimedia data,
means for processing the multimedia data in an upper layer, means for instructing a

lower layer based at least in part on information associated with the processing of the



in a second |layer, and neans for providing

instructions related to the processing of the
woriosioesssi a data in the second | ayer based at PEHBES200TI065940

A7 on the descriptive information. Some exanpl es of

this aspect include where the3®eceiving means

conprlses a receiver 1102, where the organi zi ng neans

fRNMMEGLatan thafPpell@Na®t fafsZef pedbsingttBemlikidedi@bsta in the
where the providing neans conprises an error contro

e 43360 bgwdsegt deasmm g6 on oo Mf@maHpGassopiaitesd with the processing of
t | Kpdi I trat th
hf%r}ﬁulgrglggl (B o CI a;%éga@eha#’lnsle re>iaabI rlgss 2{}% %Ir)ec %(nactfﬁp(ie Wwhere the

wc@leﬁl‘gsmeglsn&dnﬁprmeﬁ hactat@ 1302awhiit @m@)pglhla@gr processing means
illustrated in FIG 1. This aspect includes neans for

paseRlises 149 appBcationtlpyesanytiongdia, doseégisubsistesr 40N, 2vhge the means
Eo??ﬁ{tﬁxle{n%gor{l% QL AR a{pgﬁce%b Yy *&fmﬁ%ﬂe&laﬁg%d% gl%s%telﬂ 1%08 and

erein Ive I'n IOﬂ

watmthd 16Wert lagzerpp@c@sﬁﬂgrtgem‘s dohq)rmﬁ b itARsHoat/ gat dayod rAultimedia
second | ayer, and neans for providing instructions
degoderebsxstamd3¥ ocessi ng of the multinedia data in

the second | ayer based at |east in part on the

{94 20]; ptHIGe l4nfsox fendtional Blork dexpap| dsstoftinghimtlas peemple of a

|nclud cei Vi means conpri ses nodu
PO aBltyi a0 gy Hiisr TS Gy PR e T Sysfem such as
ﬁﬁ@@&tb@ ¢$ FaGMd Uflﬁs aQbccP it ed i chnk rff)lofe@@ltvh%nthlz zrgﬂitlrnedla data,
d where the providing neans conprises a nodule for

memw fhir mgodansing we imuhiemddi@ @ataf moalzﬂgﬁpeﬁllaer,lﬁleag for instructing a

[SIPN EIHV%E %a%e:al ag ng'}SE g ron{lhl ustt %L?Ié@n(g(g%[ng &rthe prol?%ssmg of the

PLAGESEL BSta EWJ[HeMIngQﬂ lﬁyéiaﬁlﬁi ﬂn@arﬁ foy %@@sﬁ%ocﬁe ﬁﬁlltlmedla data in the
illustrated in F hi s aspect includes neans for

lowsilayien gasedeat edst impadt an dlag mfonmesding asmclaftﬂdowéh ghaprocessing of

It ge bt Rgel gt Poncdy S o SERG cuPi s R ipif incye where the

tRERINER AR 3baMEkE! @dmutitle frerdpEiQm@s $40y Rhere the upper layer
t he060758 36 nﬁ?tlnedla data in the&%pper | ayer, Jm Y

¢S§1nfgome§nsomms¢g at edwlg| for rm@neasm@trmﬂtlmedlheml am@pper layer

based at ast art _on th
LREEHBROGE en® bt BuBE EpmBest e Ol TRt i@Pessing rauttimedia
intichRwPN&Yer| BYS! anSWRrEXRRIRS @Fcrt foSes8mBe@bans comprises a
i ncl ude where the receiving nmeans conprises a receiver

medele fofprpecssing nydpaedip dptarn plovedayaid48eans conpri ses
an application layer nmultinmedi a decoder subsystem
®021] wHdte 1t5hes mﬁhmskmmkbkmkuﬁuymhm@umunp@ia&ﬁhmﬁﬁxmnpb of a

licatio | t |a decader subsystem. 1308,
ditigd ﬁﬁ@aﬁ mﬁ@&ﬁﬁgﬁ %rpa%@ésg%amifsa @ et f s¥ery such as
Hfu@ﬁ@t@&) fid /F%'}n ¢ | aye rasﬁ@é{ G dIRAS an s qglefecéf*@iﬁ%yﬁk G&Mhitimedia data,

1306. [00120] FIG 14 is a functional block di agram
niehmssfqrattecaglngndnshtepm@xmmnoﬁ ahoute tedewnltoheadic dath5fiom a first

%}: gvmag%tg éigzgcqugtgre u?fromcia%fosfll 12 gelateld t‘[0 H;%dplrgcecsjsal}lg 0% Hlearnultimedia
data in a second layer, and means for processing the multimedia data in the second layer
based at least in part on the received descriptive information. Some examples of this
aspect include where the means for receiving the multimedia data comprises a receiver
1502, where the means for receiving descriptive information comprises a multimedia

decoder 1508, and where the processing means comprises the multimedia decoder 1508.



illustrated in FIG 1. This aspect includes neans for
receiving the nultinedia data, neans for processing
wao h@siedesT medi a data in an upper |ayer, neans POF/US2007/065940

P48 ucting a | ower |ayer based at least in part on
i nformati on associated with t¥e processing of the
mul tinmedia data in the upper |ayer, and neans for

§|SSIFIQ} tigeisnulfhhdRdhiab ek mla%aaﬁlhﬂukmg AR example of a

| east in part on the information associ ated

d\mﬁert dreriqerlS0akasinmay sfused éormnmqsmgimltﬂmcha detatihe system such as
%llf\ﬁlétrate% ay %ﬁ(gc 210 U'Iﬁhlg)éa {?nsclo rnllesaél %\glp %%talazln%c{‘hg Sultimedia data,
ReR YWrngcditag, dééﬁ%tﬁvet Hﬂbrﬁﬁlﬁ@ﬁ dbBNE thePhARRSSE N datdBROB a first
conprises a nodule for processing nultinedia in an
lappre wvhle@@yletheldas@(glptvm érfermateonns selated &y therpgegagsing afthe multimedia
AR FEDal U5 s080 e CRePERERTN Al 9y sh il ¥gpd aver
PBRASIt (AP p?a@ﬁoxatﬂéo&uéleed B¢scHpOeLhFbrightioh) tSOﬂ&d@@mples of this
data in a lower |ayer 1406. [00121] FIG 15 is a
papaett inelade whictsclie dicsgs fon terdivige rthe nw@tlra%% Hatp copmmpdsea module

901' I'QCG?\?ﬁgqg i rlfée:g} ;Iggaé%sra}glt remlr%S?elﬂéﬁ 1ve 1{1forrnat10n COl’IlpI'lSGS

hiokitﬂl%tfblaﬂ@ﬁ)diﬂg frh&meliia T408S a@d phcte the ?kdtﬁ%ng'fﬁlaﬁl& dodiprises the
receiving the nultinmedia data, neans recei ving

medeleifpr dogedingylmediad 6@bout the nul timedi a data from

a first layer, wherein the descriptive information is
H9123led Those loé opdioerysskiithgn ghe attewoulldt indetitanddhtfinfernzation and
seggnd | aye ans for

RS TR 6 tsaoT dpie i Bl L nehaet kp, (Ghnpfgies and

feRALYRd 188 CkhRbicy QlataN fiRstARIbA - corfAFhdS X MTBeRioR! signals, bits,
this aspect include where the neans for receiving the

sorhlealsreidechdiest that ovapriieséerenacd gbionghou 3B abaredesctipiéon may be

d t f ti
PR 2 ko 7S o P Eng B BT R R BCR ST particles,

H%@dﬁﬁﬁ@l@ﬂ”@é)a?ﬁ@lei%@aﬁ@dl:&ﬂlﬁiﬁ@'ﬁ&ltﬂ@l‘é@ﬁef 1508. 060758 37
0122] FI 16 is a functional block diagram

td#é?@]h;;ﬁ%@@ oﬁggﬁl?a‘?% sﬁ)ﬂa\mﬁhﬁ f@fth a? f‘eggl thq{i“}ﬁ'ec\%rlgfésolllustratlve

e use processi ng a dat a
Bygstabbloskic meaiales) dndsdlg@itbah stepsfdetaribbd 1ﬁl' b(l)rmeamplewtth the examples

i.ncl udes neans for eiving the nultinmedia d
fheciRzeds E?rewemvb%gma@wr ¢ P ST HPBIE AT B BB 2 ecomputer

g}#w&a{rgelqﬁcﬁll%g Mc‘i’&ioﬂef b Sombid¥Edns 1.39[91% P' Frot a@arl 1lbustrate this

escriptive information i's related to the proces
nﬂmth&gnﬂhh@n@ﬁMndﬁaﬁanﬂnaﬂﬁ@m@owmmhawamnaawﬂcmaam&nm blocks,
for, processin Itinedia data, in the sec nd | ayer
BRduR e tnd He ACBRMEY ORCEThEC CREbEH BB ISSEHBE 1 T of their
Vﬁfcﬁ&mw ONWhSRBE s ARlcRSn Aty i {:1 %ﬁféﬁfetd AEhMd8re or software
ere thHe neans for rece|V|ngy tinedia data
derpds 8pE ﬁlemadndu@rfapphcaem@ anldn@s@ﬁ&bnstvdmﬁs emp&mdrm]aﬂls overall

for regeivin descri ptive infornmat onpri.ses a
ot oS Adisuin HyY Eﬁl‘!’l?li’nﬁ%tép%dﬁséﬁ L uRE T ey ing ways for
BIAGRARING aPBRASiR BT rshcchei%lﬂlaﬁentatlon decisions should not be interpreted

as causing a departure from the scope of the disclosed methods.

[00125] The various illustrative logical blocks, components, modules, and circuits
described in connection with the examples disclosed herein may be implemented or
performed with a general purpose processor, a digital signal processor (DSP), an

application specific integrated circuit (ASIC), a field programmable gate array (FPGA)



nodul e for decoding nultinedia 1608. [00123] Those of
ordinary skill in the art woul d understand that
w0 ndosemmsT on and signals may be represented usP@US2IVY7/065940
f07%® variety of different technol ogi es and techni ques.
For exanple, data, instructiolfs, commands,
information, signals, bits, synbols and chips t hat
FRYthBEpogF R RINE e NEOUEN Altkrdd a1 BOYRNARSE IR, URBreRPYardware
be represented by vol tages, currents, el ectromagnetic
mwenﬁragh any eompisptien drergnfrdesigned fo ppferonther fuabidensalescribed
Bk o B e RRRAPP b PR MRl LOR Y AR g ative, e
MRCERYS nhdyl UStangt EorQchtQ@ial ProdekReK SontPaIldY| BScro@didroller, or state
al gorithm steps described in connection with the
BRele-e sSAIPIOEPsOee thaetlse rbenﬁyplb@emtﬁféalaén%rﬁ:pmbl@élon of computing
tr a fi ter
e e, oo SErYTDSp: SBTEBiorRRbLSRN s plusatty of
ali@aproyedsbrs Uster @trore hnlardpmoes@Mmg@aﬁmbu&ywah ahBSIUW@éQ)r ASIC
and software, variaoqus illustrative conponents, bl ocks,
ﬁﬁédﬁéﬁy0&&?@%&“§nﬁ5W@U§@eps have been described above
generally in terns of their functionality. Whether
H9dRolf urldici stapd iof ya ingetharploe nadpergimadedvaibdiven ecapmection with the

soft @Bﬁ%%ﬁg%fﬁ]gﬁ]%gﬁ%gg@pg{?&{(ﬁrgl&g}algqpl [ catl on %pvgare module

&%‘clﬂe@ Gyardrb&ALT, SR o RIEIRRDL ofiR (RS A ‘s@@\gare module may reside
functionality in varying ways for each particul ar

apleM: aeiony, fhgh nsowhy,i RMenmenbat, |E<Bﬂicﬁdcrn@n@msEEHB@Ml memory,

not be .in ret ed a in arture fromt
E2UES 0 ARt G oeBl FrHbRDRPFE Hasqhifbr e gfigium. or any
bihbtlhalfisiead Bt figth KRbREKS theCRPORN 8 Sple %%@e@ﬁedlﬁﬁ@s coupled
circuits described in connection with the exanple
Wi dled pseatsyoer sich hay the propissoreneedeat p%)ml@tmmcfmm,t and write

en raI r essor digital sjgnal .
DPBBELR, of Bepy o MEgHT b B “LPaais b7 ilugeapedum may be
MitdoeMli fo (h@\ &dossét. f TRE Gravedr anaaht Stdaicem@BfudY may reside in an

FPGA) 060758 38 or other programmabl e |1 ogic device,

ppligagive Spatidicontagraied Concort (ASECE, The S¥let map aeddmiea wireless
conpanent.s, .Or an onbi nati on hereo esigned to
GRTREY T e BB P RLOR BRyhAEERS rERHRED e as discrot
BMh R Btsh BResSEEssTRYddRe @ m croprocessor, but in the
alternative, the processor nay be any conventiona
Rfo‘iﬁ?jssofhe FrOnbELYds EiptidH cﬁ{tﬁ’&&’igélBle khm E%E 1§d151%t«i%ed to enable any
machi ne. processor na al so a
pondoi nﬁ@ndmry)ﬁklhorrplm amg) oele oesse ‘fhe ghsclcaed: aretliodatahdmpparatus.

rocessor ralit

f nd. a nlcro I
?FFE?WB@@%% o Jhead sramilroni By E%HBX ég%%?%t tp ghose skilled in the

£ONIHANGE ;pﬁﬂmwlets R BnQPReE R Ba 'be ap [fed® rcﬁher‘%rxaﬁ‘i }és ‘%ﬁlﬁ &Wditional
such configuration. [00126] eps of

elegents iy teeslded.bed |n connectlon W th the

[00128] Thus, methods and apparatus to perform highly efficient and robust error

control of multimedia data have been described.



exanpl es di scl osed herein may be enbodied directly in
hardware, in a software nodul e executed by a

WEe@SMe®8T , or in a combination of the two. A BOF/USBNE065940

@M e may reside in RAM nenory, flash menory, ROM

menory, EPROM nenory, EEPROMI®enory, registers, hard
di sk, a renovable disk, a CO-ROM an optical storage
medi um or any other form gfLsgivgage nedi um known in
the art. An exanple storage nediumis coupled to the
rocessar such that the processor can read information
ﬁ‘ﬁ&ﬁds—éﬁdﬂ‘ﬁwﬁéte information to, the storage medium In
the alternative, the storage nmedium nmay be integral to
the processor, The processor. and the storage nmedi um
kay r ésrpﬁﬁoq? At RERCRSHE LIS GBRGOMPESINGt egr at ed
G rcuj i(vﬁ% g may reside in a wrel ess
m)demkéclen t tg%gfut]—@?%@?ih%g’, the processor and the
st or agzanidigudestrytivee gifatenagion dibsatr thicemaloinedive dits inm first layer,

the wrel ess. node 00127] The previous descrjiption .
wpe&eﬁbthai@éqra%@a Talk r%ISirglaW&eit%%aroeasS@rgafﬁ{ e gﬁﬁﬂmedla data
glea[sceggn(pfy&rg'@ary skill in the art to nake or use the

i scl osea1 mét hods and apparatus. Various nodifications

t o t heswidnamutrastiods| delae toethdi prgcapipgrogithe moultilmodie data in the
ski | gd in the art, and the princi lefs defi ned herein

PREPIG LY FosP L l%ﬂta%w%sbaﬁﬁ%@t%{gal gticronal

el enents may be added. [00128] Thus, nethods and

appar pél %e%&dRﬁTél‘afnﬁnl h Fghey c@&f;ﬁﬁhg 5ﬁssﬁfgdth_5 Qi@b&%ti% H{¥brmation
control of nultinedi a data have been descri bed. 060758

BhChbomMblapggat is claimed is: 1. A method of
processing nultinedia data conprising: receiving the

[ ti di a dat a; Fgani zi n escriptive. i.nf or.nati on .
Thout TEREHiR: e Tt 05 Fop bty S o frises one or
e AFs frhmBt ENRadtétisBic MRifbRiutios, MAbatRdetantdifent data identifying
processing of the nultinmedia data in a second |ayer;

whernptiond dimHege iipnbrmeten, oits cheddingedynce & Henpsr &des siyrgiironization
oo il e A Aoty b ey Begond; laver based at

e PR pgrpt on \feheec%des%ref pF VTSP hation. 2. The

met hod of Claim1l1, further conprising passing the

descr Thé mé¢chodrffa@rnat 1 ,omhdreintthe nsi@tindiia Hay @ompdses Bome erroncous
met hod of Claim1l, wherein the descriptive information,
edmmpihe Jeghesh Birgher RRMBTigNg fOF gz Hicadaselptite igformation to include

ln@&%{a%hi Pe%res@r?tﬁ{‘ag %h gﬁglallﬁﬁ%ﬂgond Ak athiedgtl%tilefo}/lg N$hta within the

multimedia data.

5. The method of Claim 4, further comprising determining the instructions based at

least in part on the error distribution information.

6. The method of Claim 1, further comprising changing the processing of the

multimedia data in the second layer based at least in part on the instructions.

7. The method of Claim 1, wherein the descriptive information comprises
metadata.
8. The method of Claim 1, further comprising determining a method of error

control based at least in part on error distribution information, wherein the instructions

provided to the second layer are related to the determined method of error control.



information, timng information, an encoding type, a
frame type, synchronization information, and
w@e@dieisBve encoding related information. 4. TPET/D8100Deh5940

B aim1, wherein the nultinedia data conprises sone

erroneous data, the method futd her conprising

organi zing the descriptive information to include

onf or TA¢ iMEthéERTESRYhi 810 whBredl 1B ddicSiinicdUinb®Bd 0df &f6r control

erroneous data within the nultinedia data. 5. The '

PELPIGES NS Qrainaic4of £t IREPVETNPIPS corpealarcat nndi méerpelation of a

%ngructions based at least in part on the error

di'stribution information. 6. The nmethod of Claim 1,

further conprising changing the processing of the

noul t i madippardak @or froéRsing andindediavier coapadingt | east in

part on the instructions. 7. The nethod of Caim1l,

wher ep feachsT euftaurgsktpyecciverthe padtiedie €4y i ses

nmet ad The -hQd [ . .G [ S

ot or o3 g fonatEiCoE 8 bcRightsR e IlEhp G RELE|:REn sbou

the rpatitnedia datd @ra filiss Lay el wihietsin thefdekargitive finfowhation i rélhed to the

i nstructions provided to the second |ayer are rel ated

pocetimedls miliserdirdatotn diccend Byceard r ol . 060758 40 9.

The e bog, &](ntrgP AL sﬁmg&%rbohﬁgurg&E@%@v@%ﬁg&ﬁfcﬁQ& related to

of error contr conpri ses one or nore

theqaveassying of tiar mabimeikd deatin tlenstcomd &rypobakd an lakt @ part on the
frame. 10, An apparatus for processing multinedia data
ERPPI REPMEtioRcei ver configured to receive the

mul timedi a data; an information organi zer configured

PP orgﬁ@!%ﬁaﬁﬁﬁcﬂf RELhike liOr,‘f\f)ﬁé'f@i‘hi R ﬁﬁ@ﬂﬁat{oﬂgorganizer is further

mul ti nedia data in a first layer, wherein

degurgitto pess thé destapiioninf@nragbatetie tsecontdaygr.ocessi ng
of the nultinedia data in a second |ayer; and an error

ntr deci si on bsyst em caonfigured to pr.ovide .
75c1 r She PERehEPLREAR B et Shetistnt iy BFgRENtSn comprises one
Fulidr&RA Rarf@tcatabteliffe SE6RNMIdnaYREe BA%BHarRbmkbR@8htal Mentifying
part on the descriptive information. 11. The apparat us

offor@lagiom tiingefosmatiarhean hoydieg ityre, or dianiez &rpej synchronization
further co fig red to pass,the.descriptive information

OPEoL A R &% cnCa b T IRG8 of o1 ai m 10,
wherein the descriptive information conprises one or

pre Uhe fappamechar @idigr 1161 intheldih ah&Bhil@ihedadgaOfomprises some
enhancenment data identifying information, timn

=Nt . g :
prgRsORR atanandahc andoardg defpawocessqrriaithoy genfigured to organize the
aé/sréﬁ{)]tri&enfn%oartn{aggn to include information representing an error distribution of the

erroneous data within the multimedia data.

14.  The apparatus of Claim 13, wherein the error control decision subsystem is
further configured to determine the instructions based at least in part on the error

distribution information.

15.  The apparatus of Claim 10, further comprising a multimedia decoder configured
to change the processing of the multimedia data in the second layer based at least in part

on the instructions.

16. The apparatus of Claim 10, wherein the descriptive information comprises

metadata.



information, and predictive encoding rel ated
information. 13. The apparatus of O aim 10, wherein

wa h@siedesT medi a data conpri ses sone erroneous PETL/ES208T1¢h5940
P4l ti medi a data processor is further configured to
organi ze the descriptive infotlmtion to include
information representing an error distribution of the

€7.r ongRY Sppah@s Wit Olalin tive vhdkdih MREicaof @batrolldecisIBie subsystem is
apparatus of C aim 13, wherein the error contro

fathics i setsstpgictamming & wethedof @maf PQjurod @a?ced a«ﬂéqaéfrlmmét on error

glsg% uplsltl il otl’rlrlgtqsn bv% relna{he Sctiolls paerd %racro%[i layer are
butT AN Orna ron. € a para us o

defated Wthbaéteﬁmm gthod oateﬁuf &dﬂ%ﬂl a decoder configured

to change the processing of the nultinedia data in the

second | ayer based at | east in part on

st r Tbe iepprratus of Glain dgparherain tht deﬁeaﬁw%netmfbp&eﬁor control

gL W) OF LTRLLADSOU) 7 TBIAAR A00on o

framtr ol deci si on subsystemis further configured to
deternine a nethod of error control based at least in
Eﬁ %error glstrlbutlonlnf(g tion, wherein the
st r 08EPBAtus AFraRS RS Muldmedia dafa CP%‘PEFm&r e related
to thgleg&tﬁ pgcgg,ﬂl iRfqigLQr control. 18. The
appar at us o d al erein the determ ned net hod
of er neancion brgahlzmgrl:ascrqﬁszeom{brmanmb@uoﬂle emultimedia data in a first

covery, err conceal nent, .and interpol atian of  .a ) )
foy i ety Wéﬁﬁ%&vat@ﬂmﬁonﬁﬁa atedite e peestiig Pgthaamlﬂmedla
g&gm{é d08d 15eARRdf or receiving the multinedia data;

means for organizing descriptive information about the
rrul ti nedmsafod atcyiding asfrictgmns relyted to thikeredcssitgef the multimedia data

crl i pf or ion is related to. the ocessi ng
R BRI Sl ot RTHOS deskeritye ﬂnfOEHﬁ%ans

for prOV|d|ng instructions related to the processing

t hepaipgaaredbeCHah 29! frthBecRRER ﬂlé‘é&ﬁrfopl%%ﬁﬁg @Ee descrlptlve
Ieast in part on the descriptive information. he
apparativn $o te s@aaidriayk®, further conprising rreans for
passi ng the descrlptlve infornation to the second

yer., 21 T r.at m. 19 Whe
SELer Th¢ Forstify BPERIRCH o Hloseth B ueRen YRSl bR cpmppises one
612 HoRE ]Eo@r firghé ChhRALRFBRS iFBmARSE Hake BRRANGREEBAt d@thaidentifying
I denti fyi

information, timing information, an encoding type, a frame type, synchronization

information, and predictive encoding related information.

22. The apparatus of Claim 19, wherein the multimedia data comprises some
erroncous data, wherein the organizing means organizes the descriptive information to
include information representing an error distribution of the erroneous data within the

multimedia data.

23. The apparatus of Claim 22, further comprising means for determining the

instructions based at least in part on the error distribution information.

24. The apparatus of Claim 19, further comprising means for changing the
processing of the multimedia data in the second layer based at least in part on the

instructions.



W

information, timng information, an encoding type, a
frame type, synchronization information, and
e@diocisBve encoding related information. 22. A¢EUS2007/065940
6§ratus of Claim19, wherein the nultinedia data
conpri ses sone erroneous dat &2 wherein the organi zing
nmeans organi zes the descriptive information to include
pRf Oor WA ia@Park @B &S EMimNY9 A heFiP thdlidsddiiptivé | iRfor@htidh@omprises
erroneous data within the nultimedia data. 23. The
agpdetat us of Caim22, further conprising neans for
determ ning the instructions based at |east in part on

e e [

R A G e R R
pf oges somehl Masddet redbtt inngett an tbatoa didiribiteons RE@AthtibAy ®herein the
based at least in part on the instructions. 060758 42
Distructioss gppadet estheseaonailaicr gre whdedionthe Ketegaued imthedeof error

iQjmation conprises netadata. 26. The apparatus of

alm 19, further conprising neans for deternmning a
nmet hod of error control based at |east in part on
2T.r or The spparbtus icdnClainh @onethcosin thdrdeetmintdhencthod of error control
instructions provided to the second |ayer are rel ated
PQIPTES dE A PREIO FrET & BT Tt FBPT ERERBInt sand ipfapolation of a
akparatus of Caim 26, wherein the determn ned nethod
of error control conprises one or nore of error
recovery, error conceal nent, and interpolation of a
£8.ameA @8hive mad#hleenadas abm@rismgipmmgrammmdb,si’vhigh when executed
E%o ram code, i ch, when executed on on

s MOES AT e CBREe BI° ABY OF R Wé “P%“ &DP?%?W program

8599&%@H99%ﬁ%&&ﬁ@§de&ﬂﬁmﬂ&ggra"’COde conprising: code
for receiving nultinedia d code for organi zing

descrD@kﬂbeﬁmeUQHHMMGWd@b@mt the nultinedia data in a

first wherein the.descri |ve i nf.ormati .

ol at et B prg b bR Bl Foouif BRlsby oty in o fis
RSSO Rhel Y Bic; d BAEht e defolRALIN 9 Yé18HeB Bo tHSFrb48EhOBB the multimedia
rélated to the processing of the nultinmedia data in
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29. The machine readable medium of Claim 28, further comprising code for passing

the descriptive information to the second layer.

30. The machine readable medium of Claim 28, wherein the descriptive information
comprises one or more of frame characteristic information, base or enhancement data
identifying information, timing information, an encoding type, a frame type,

synchronization information, and predictive encoding related information.

31. The machine readable medium of Claim 28, wherein the multimedia data
comprises some erroneous data, and further comprising code for organizing the
descriptive information to include information representing an error distribution of the

erroneous data within the multimedia data.

32. The machine readable medium of Claim 31, further comprising code for



30. The machi ne readabl e nedi um of O aim 28, wherein
the descriptive information conprises one or nore of
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information associated with the processing of the multimedia data in the upper layer.

38.  The method of Claim 37, further comprising organizing descriptive information
in the lower layer about the multimedia data based at least in part on the information

associated with the processing of the multimedia data in the upper layer.

39. The method of Claim 38, further comprising providing instructions related to the
processing of the multimedia data in the upper layer based at least in part on the

descriptive information.

40. The method of Claim 38, wherein the descriptive information comprises

metadata.



associated with the processing of the nultinedi a data
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subsystem configured to provide instructions related to the processing of the multimedia

data in the upper layer based at least in part on the descriptive information.

46. The apparatus of Claim 44, wherein the descriptive information comprises
metadata.
47 The apparatus of Claim 44, wherein the descriptive information comprises one

or more of frame characteristic information, base or enhancement data identifying
information, timing information, an encoding type, a frame type, synchronization

information, and predictive encoding related information.

48.  The apparatus of Claim 43, wherein the upper layer decoder subsystem is further
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information, timing information, an encoding type, a frame type, synchronization

information, and predictive encoding related information.

54. The apparatus of Claim 49, wherein the means for instructing the lower layer
comprises means for passing information comprising one or more of processing time,

processing action and processing status.

55. A machine readable medium comprising program code, which, when executed
on one or more machines, causes the one or more machines to perform program
operations, the program code comprising:

code for receiving multimedia data;



operations, the program code conprising: code for
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synchronization information, and predictive encoding related information.

60. The machine readable medium of Claim 55, further comprising code for
instructing the lower layer by passing information comprising one or more of

processing time, processing action and processing status.

61. A method of processing multimedia data comprising:

receiving the multimedia data;

receiving descriptive information about the multimedia data from a first layer,
wherein the descriptive information is related to the processing of the multimedia data
in a second layer; and

processing the multimedia data in the second layer based at least in part on the

received descriptive information.



47 62. The nmethod of O aim61l, further conprising:
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concealdvesder cdnflgirdd &6 pedciid @iycOptived f@fRtion about the multimedia
data from a first layer, wherein the descriptive information is related to the processing
of the multimedia data in a second layer, and to process the multimedia data in the

second layer based at least in part on the received descriptive information.

68. The apparatus of Claim 67, wherein the decoder is further configured to receive
at least one instruction in the second layer, wherein the instruction is based at least in
part on the descriptive information and the decoder is further configured to change the
processing of the multimedia data in the second layer based at least in part on the

received instruction.

69. The apparatus of Claim 68, wherein the received instruction is related to a

method of error control.
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based at least in part on the received instruction.

75. The apparatus of Claim 74, wherein the received instruction is related to a

method of error control.

76. The apparatus of Claim 75, wherein the method of error control comprises one

or more of error recovery, error concealment, and interpolation of a frame.

77. The apparatus of Claim 73, wherein the descriptive information comprises
metadata.
78. The apparatus of Claim 73, wherein the descriptive information comprises one

or more of frame characteristic information, base or enhancement data identifying
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code for receiving at least one instruction in the second layer, wherein the

instruction is based at least in part on the descriptive information; and
code for changing the processing of the multimedia data in the second layer

based at least in part on the received instruction.

81. The machine readable medium of Claim 80, wherein the received instruction is

related to a method of error control.

82. The machine readable medium of Claim 81, wherein the method of error control
comprises one or more of error recovery, error concealment, and interpolation of a

frame.

83.  The machine readable medium of Claim 79, wherein the descriptive information

comprises metadata.

84. The machine readable medium of Claim 79, wherein the descriptive information
comprises one or more of frame characteristic information, base or enhancement data
identifying information, timing information, an encoding type, a frame type,

synchronization information, and predictive encoding related information.



