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BACKGROUND Fi el d [0002] This invention relates to a
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connections include dial-up, |1SDN, cable, xDSL, fiber,
‘?_Wséb’d@%fp%ﬁa@éhyéﬁfﬁﬁnﬁ? CI¥N (W de area network) and
others. The transmi ssion node can be either uni-cast

or multi-cast. The variety of individual client

devi ces, including PDA BeCEKGROUNDyi t al assistant),
%,aﬁgop, deskt op, set-top box, TV, HDTV

¥tYh-definition tel evision), nobile phone and ot hers,

0RO I Ris Bhventib® EePio Hinkihotant ahapshthids s encoding and decoding
simul taneously for the sane content. The connection

fralathle ddéo bl d vary quickly with the tine (from

9. 6kbps to | COvbps and above), and can be faster than
a server's reaction. [0004] Simlar to the
Bg&]@gr@gﬁ.meous IP network is nobile/wreless

comuni cation. Transport of nultinmedia co %n% over
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over the Internet and mobile/wireless channels have drawn tremendous attention. In
heterogeneous Internet Protocol (IP) networks, video is provided by a server and can be
streamed by one or more clients. Wired connections include dial-up, ISDN, cable,
xDSL, fiber, LAN (local area network), WAN (wide area network) and others. The
transmission mode can be either uni-cast or multi-cast. The variety of individual client
devices, including PDA (personal digital assistant), laptop, desktop, set-top box, TV,
HDTV (high-definition television), mobile phone and others, requires bitstreams of
different bandwidths simultaneously for the same content. The connection bandwidth
could vary quickly with the time (from 9.6kbps to 100Mbps and above), and can be
faster than a server's reaction.

[0004] Similar to the heterogeneous IP network is mobile/wireless communication.
Transport of multimedia content over mobile/wireless channels is very challenging

because these channels are often severely impaired due to multi-path fading, shadowing,

inter-symbol interference, and noise disturbances. Some other reasons such as mobility
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Ote Ion an error C can be
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better error praotection can be lied to base |
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atio sca ab| tres 1n hybrid coders |ike
ARGl or ma@rZerrdVFIEGedm(mcﬂﬂ be appligidytor efse dayed bits thal contain the
VPEG:; x H 261, H 262, H. 263, and H. 264 (collectively
P’@F%?%féﬁc%‘% QMRUOEY " In hybrid coding, tenporal
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. Video is pically divided into a series of
bylwisheodsfs M%m ZM@’E@-&&@%HWIM@@R%C!W @ MPEG-x),
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g@g@?lge gis,\gq?gdgglppn%%%ieggﬁgx{oﬁtgse % Et%&:%s((} %l ol‘\{ere %ac%OP begins with
an intra-coded frame (I) followed by an arrangement of forward (and/or backward)
predicted frames (P) and bi-directional predicted frames (B). Both P frames and B
frames are inter-predicted frames employing MCP. A base layer can contain the most
significant information of I frames, P frames or B frames at a lower quality level, and an
enhancement layer can contain higher quality information of the same frames or
additional temporal scaling frames not contained in the base layer. SNR scalability can

be accomplished at a decoder by selectively omitting decoding of the higher quality data
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[0007] A nethod and apparatus for decoding nultinmeda
bitstreamis disclosed, conprising nethod and neans

for receiving a first |aygpnirsgegoded data and a

second | ayer of encoded data; conbining the received
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refinement with the combined first layer and second layer data; and decoding the

combined first layer, second layer and the combined residual error coefficient and
differential refinement. Alternatively, the method and apparatus may further comprise
method or means for receiving a residual error coefficient in the base layer data and
receiving a differential refinement to the base layer residual error coefficient in the
enhancement layer data, wherein the base layer residual error coefficient is either a
minimum of an original base layer residual error coefficient and an original

enhancement layer residual error coefficient or zero, and the enhancement layer



differential refinenment. Alternatively, the nmethod and
apparatus may further conprise nethod or neans for
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means for converting the first layer data from a first quantization step size to a second

quantization step size, wherein the received second layer data is encoded in the second
quantization step size. The method and apparatus for decoding may further comprise
method or means for identifying first layer intra-coded data in a first pass, to decode the
identified second layer intra-coded data in a second pass, and combining the decoded

first layer intra-coded data and the decoded second layer intra-coded data. The method



data being associated with the second | ayer; and
decoding either the identified intracoded data or the
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apparatus for decodi ng nay fusther conpri se nmethod or
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means for encoding some of the selected data as inter-coded data in the first layer and

some of the selected data as inter-coded data in the second layer.

[0018] If so, the method and apparatus for encoding may further comprise method or
means for encoding the selected data as intra-coded data in the first layer.

[0019] 51. The method of claim 40, wherein encoding further comprises encoding
some of the selected data as intra-coded data in the first layer and some of the selected
data as inter-coded data in the second layer.

[0020] The method and apparatus for encoding may further comprise method or

means for selecting a first prime coefficient based on the first and second coefficients;
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[0024] FIG. 1 is an illustration of an example of a communication system for delivery
of streaming video;

[0025] FIG. 2A is a flowchart of one example of encoding SNR scalable streaming
video;

[0026] FIG. 2B is a flowchart of one example of decoding, in a single layer, SNR
scalable streaming video;

[0027] FIG. 3 is an illustration of an example of a P Frame construction process;
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in.FG 4; [0032] FIG,8 | i | i :
T LG o 908D o B AN Pl ecoing
b@ééQE¥éﬂ§llﬁ;enh%ﬁﬂenﬁb@r ®td.s an illustration of an

exanpl e of a decoder process for decodi ng base | ayer
pl us enhancenent |ayer data; and [0034] FIG 10 is an

illustration of anOtﬂﬁAgﬁfﬁﬁ%E ehpﬂiﬁﬁoder process

for decodi ng base | ayer us en%ancenen | ayer dat a.
[uoBAY L M2 thadsCiRidPappeitdsOd3abvikie trwddpleaagerapp aidebu tclwling a base

rovide nmultiple layers of vjdeo, includin base
E”é% rAngneRcoRE BPTenBRRANGSREN c et Vflraly & ,C_ec% depodes queghpad, are
decReed. O\Aglr REafhinP fe ARRE" kAR Ba&N AL NhaabAIRMENERt layer

generates base | a e: and en%ancenent Iayer

coefficients, which may be combined at the decoder before dequantization when both
layers are available for decoding. Aspects of some embodiments provide for acceptable
base layer video when the enhancement layer is not available or the decoder may choose
not to decode the enhancement layer for reasons such as, for example, power savings.
In the following description, specific details are given to provide a thorough
understanding of the embodiments. However, it will be understood by one of ordinary
skill in the art that the embodiments may be practiced without these specific details. For
example, electrical components may be shown in block diagrams in order not to obscure
the embodiments in unnecessary detail. In other instances, such components, other
structures and techniques may be shown in detail to further explain the embodiments.
[0036] It is also noted that the embodiments may be described as a process, which is
depicted as a flowchart, a flow diagram, a structure diagram, or a block diagram.
Although a flowchart may describe the operations as a sequential process, many of the

operations can be performed in parallel or concurrently and the process can be repeated.
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accept abl e base | ayer video mgen t he enhancenent | ayer
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trevesfonmed ioprit can thee interqadagy datan ethietsn ther spaiel peqdiction residual is
Ergﬁ]s%lelr%ﬁ Pl[ 8%%1? l)e Iizllltgi‘-c e'dsdaﬁanwtlélje lésltegié%zll%?m?fis ﬁ&}sfonned. Other
exanpl e of a comunication systemfor delitvery o
digitebmamsépritisdeciudelthe Badirand GBtkfoms DWES(dixemoelemvelet transform),
devi ce 105 and decoder device 110. Encoder device 105

R YRRgeT ransfraesueh ansee iHcdftponent 115, quanti zati on

FEUABP N BRhntiAHon © Stk 3B G116QERARE nERBPOSEREs thdepresent each of
menory ‘conponent 130, processor conponent 135, and

tdenmansfoaraed onsfficentso i quatfzatPmodebe tnansf@Bnesk engiffgiaents may be

the ¢ utin llatformto f th t

e R asbRdias on Pity e Loy oh Ee RIBR T Ebigkl Bt 16116
BixERO (Haded ubr 6Mat hex BPAfundl bHRERIAdt SvARBREB hE€hrod@MBIdtks). The
such as the frequency domain in the case of DCT

Quangieptéane pergicks, QParslsteomines timdevshtod quaBiization jBpingg performed.
RS A G R DA o D Bt g gl fver

ranstor me
dipfial whessenthtivn sfitht cedffipicadithdtican be ea¢adiedlin il® base layer of a SNR

fs%)iz?hsgégﬁrdgg gt‘rqﬁ%l ]Iggqrg%%é) §]§’ Iﬁgtav%g é&ggehder (cjlgglgy \g?g?tra?re%resentation of
the coefficients that can be encoded in the enhancement layer of an SNR scalable video
stream. SNR scalable encoder component 125 performs an interactive selection of
coefficients, in parallel for example, that parses the coefficients into base layer
coefficients and enhancement layer coefficients. The interactive selection of base layer
and enhancement layer coefficients may be done in a way so as to enable the decoder
device to decode the two layers, the base layer plus the enhancement layer data, in a

single layer and will be discussed in more detail below. Memory component 130 is



digital transforns include the Hadamard transform DWW
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eaaﬁmqa@b daha op\redre Nddn&tK ol 8flcoder device 105 may be rearranged and/or

combined. For example, processor component 135 may be external to encoder device
105.

[0041] Decoder device 110 contains similar components as encoder device
105including inverse transform component 155, de-quantization component 160, single
layer decoder component 165, memory component 170, communications component
175 and processor component 180. Decoder device 110 receives encoded data that has
been transmitted over network 150 or from external storage 185. Encoded data may

comprise transformed data, quantized data, variable length coded data or any



Encoded data may conprise transfornmed data, quantized
data, variable length coded data or any conbinati on
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q@mdpt Kompgaest, 105 idagantivetiog soppanent g2ty apd mverse transform
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ai ns 1°ogi ¢ us for receiving encode
@@ﬂﬁbime@ et aVVIbbdl meﬁchlihgknﬁ&@bloak(sy\ﬂ*rdm athe | refgirenct oframe(s). The

ded data f t
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kay be amnmt@nataah qaarteoﬁ tHea@@Ddtht devid@athet Icalycelrns dath pers as video

e decod by i t he enhance nt
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are discussed in more detail below. One or more elements of decoder device 110 may
be rearranged and/or combined. For example, processor component 180 may be
external to decoder device 110.

[0043] In video decoding, a hardware video core, for example, may be used to
accelerate the computationally intensive decoding process, especially dequantization
and inverse transformation. A hardware video core may contain specialized circuitry

and/or processor(s) capable of simultaneous execution (pipelining) of several functions.

Pipelining enables a reduction in decoding time. Any interruption in the standard
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folldwedebyanphipken? atd/ot Rdsenesf Bakl Flamiervan lsentaintbasé kyedtrga and/or

or. nore enpodi nents,of the video core.na e .
BHATErBr odY By AT dhaPRSos 8l (GRS TP b aiso choose to provide
AhddbenasiRrs didateocode or any conbination thereof. In a
conventi onal single |ayer decoder, the decodi

EoUR e Al Bameeo 05 Hitb Sy mbpicotEmerlogks (ntra MBs).
B2 i LA s P SPA SRSy picion,
WhieH sevidean sicaifivast anslit be todingrpaineThask tite teiot submodes: Intra 4x4
and Intral6x16. If the to be encoded base layer and/or enhancement layer are to take
advantage of the coding gain provided by spatial prediction, then the base layer is
encoded and reconstructed before encoding and reconstructing the enhancement layer.
A two pass encoding and reconstructing of I frames is used. In the base layer, a base
layer quantization parameter QPp affords the transform coefficients a coarse
quantization step size. The pixel-wise difference between the original frame and the

reconstructed base layer frame may be encoded at the enhancement layer. The

enhancement layer uses a quantization parameter QP. which affords a finer quantization



spatial prediction coefficients or best matching
macr obl ock coefficients respectively. The encodi ng and
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[0049] The decoder extracts 222 the overhead information, e.g. with an identifier, in
order to identify the various layers contained in the bitstream(s) that it receives, as well
as the inter-relationships between layers. This overhead information enables the
decoder to identify the base layer information and choose to decode it alone. In step
225, the decision is made to decode only the base layer, or to decode the combined base
and enhancement layer. Decoding means such as single layer decoder component 165

can perform step 225. If only the base layer is to be decoded, the decoder performs
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single pass decoding. The decoder, after receiving the base layer and enhancement

layer coefficients, combines them, step 245, and decodes them in a single layer, step
250, just as it would a normally encoded P or B frame. Receiving means, e.g., a‘
receiver, such as communications component 175 of FIG. 1 can perform the receiving
step (receiving step not shown in FIG. 2B). Details of combining step 245 and
decoding step 250 are discussed below. Combining means, e.g., a combiner, and
decoding means such as single layer decoder component 165 of FIG. 1 can perform
steps 245 and 250. Decision step 255 checks the bitstream to identify if the GOP being

decoded is complete. If the GOP is complete, the process ends and then starts over
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this example is arbltrary. A macroblock is made up of 16 x 16 pixels. Pixels can be

defined by an 8-bit luminance value (Y) and two 8-bit chrominance values (Cr and Cb).
In MPEG, Y, Cr and Cb components can be stored in a 4:2:0 format, where the Cr and
Cb components are down-sampled by 2 in the X and the Y directions. Hence, each
macroblock would consist of 256 Y components, 64 Cr components and 64 Cb
components. Macroblock 335 of current picture 325 is predicted from reference picture
330. Both the current picture 325 and reference picture 330 are located at in the
sequence of pictures. A search is made in reference picture 330 to locate best matching

macroblock 340 that is closest, in terms of Y, Cr and Cb values to current macroblock
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bekerlel agRr it fF&bnR1Ramk (b Gpodfon bF @GREE380frame that is being
i ncludes current picture 325 made up of 5 x 5
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%%C?pl Xe|2?9 I%{e% g 1 Cdn e@ﬁgﬁ;l s o‘f{yha H‘%%ﬁ é{éﬂ e, %ngrqé%oded or

V@bﬂﬁrdcﬁé)d @sidudlveeros-380t Exdvoded n@nioe veetot 645 (i(:dewddd and used to

. ln MPEG Y, O d Cb
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reconstructed reference picture 330. Reconstructed residual error 380 is then added to

reconstructed best matching macroblock 385 to form reconstructed macroblock 390.
Reconstructed macroblock 390 can be stored in memory, displayed independently or in
a picture with other reconstructed macroblocks, or processed further for image
enhancement.

[0055] B Frames (or any section coded with bi-directional prediction) can exploit

temporal redundancy between a region in a current picture and a best matching
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errors of each loop. In one example, the encoder associates the best matching
macroblock (or any size block of pixels) header information and the corresponding
motion vector information with the base layer, said block header information and
motion vector information being derived from the received original data.

[0057] The transformed coefficients are then parsed into base layer and enhancement
layer coefficients in selector 410. The parsing of selector 410 can take on several

forms, as discussed below. One common feature of the parsing techniques is that the
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coefficients are parsed into base and enhancement layer prime coefficients as follows:

{ 0, if C,,, andC,, are opposite signs

C’ _ enh
base

), otherwise

Slgn( base ) mln( ICbaxe enh

[1]
C'enh = Cenh -Qb _l(Qb(C,base )) [2]
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combined base plus enhancement layer.
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106RE REDMBAAS intADEbISH BR (ntdr-coded) &), avilhldn ideniR& di®identifying
as block 505 and Fornmula [2] is [-],otherw se deplcted

ﬁlciadmfr obingericedingdnclading rfor exarpla fpoyard chackwandder tiglirectional)
! dg tl?a\ﬁfﬁl }}éﬁa}{%&sﬁqﬁé? -%%céﬁr oF éo%l’s a?epl%f ckdS I@g? %1(;.18{)16 embodiment,

ayer. Formul

tenVEs tisag AAd eiibanaprediefliiayes woehtodudent thenbasealayer, and the
differential refinenent of the base | ayer ?oefficient
enflapeAmaRTs aYRF E9eliteiephargencofied ingbg enhanretens laver-an

[does Pt FRY. 15 of 11?1&%{? o?)éﬂr@la offta RRSSek %Y&!’essaf& decoding a
{ 5 A

nhancenent "1 ayer coe iclent s ctor 410.
singlephyer theideordats, hase layex datnindhis @damplebstwbl@se?%ﬂd be performed
represents the base layer prinme coefficient with the
inoiteovthef: F1G. 2Bniln presess §0008e|quariired ceafficienispit.asrepresent either

enhancenent | ayer pri ma coefficient foll
mareodest deja @ BEgwoslgd rosjdugherer éﬁtsnglshesc%fﬁ?gﬁnwre W uantized

anotrlw'éf‘se[ tﬂnsﬁ%r%ﬁzglo %:r)x@ adﬁ d §1§“ﬂo {He %ﬁﬁilaﬁr't% Qlfal prediction data

exanpl e ase ayer nhancerre t layer
stetedc trobuffd0 820.n Deigsantixsugpétep &(]ﬁeutnlw@ thaylease dayarequantlzatlon

coeffjcient is unc e original

EretcE B it ERERE Rt gl rit S5 BB stored in
fRefoly AR, dush @9UAémory component 170 in FIG. 1, or displayed on display
means such as display component 190 in FIG. 1.

[0066] Process 800 could be repeated in a second pass with enhancement layer

coefficients C',, replacing base layer coefficients C' and with an enhancement

enh base ?

layer quantization parameter QP, replacing base layer parameter QPy in step 805. The
resulting output may be the decoded enhancement layer video output. The base layer
video output 825 can then be combined, in the pixel domain, with the enhancement
layer video output. This two-pass process can reuse the same decoder hardware
circuitry for efficiency. This decoding process can be used regardless of which
encoding process, of those shown in FIGS. 5, 6 or 7, was used.

[0067] FIG. 9 is an illustration of an example of a decoder process for decoding base

layer plus enhancement layer data, such as would be performed in steps 245 and 250 of
FIG. 2B. In process 900, the quantized coefficients C "hase @0d C ' are dequantized, at

steps 905 and 910 respectively, and combined, in the transformed (e.g., frequency)

domain, at adding step 915. Dequantizing act 905 utilizes base layer quantization



to the difference between the quantized/ dequanti zed
base | ayer coefficient and the original enhancenent

wo 20pe0900ef fi ci ent. Dependi ng on the process, BEI/881006/008761
410 may be used with original(pase | ayer and ori gi nal
enhancenment | ayer coefficient% that are intercoded or
intra-coded coefficients. [0063] Regardl ess of which
paramplee QPpodsk ﬂén;nmuimg FABR 106 utiizesr a7smellercemdrandeient layer

utilizes, the decoder g s th rat.i ons

aweganing paamgier Qbge inef #8 %Wntwa%gle&dmfﬁ% ransformed
éﬂ? SPIHRASHA] S253 YOy n@ﬁ@ﬂ%ﬂeﬂ’i{)&ﬁl &iBtibR &5 Stored in buffer 930.
ref erencing the same t chi ng macr obl ock, or

Abigndeepding usbgeswicah ‘tearm:dp@gmﬁleﬁfg of ovhichiienéasimmprocess, of those

r.ef erenc obl ock ref rence

LS o0t Tyt Pl dreat e g ot ! ot Sitput 035
be, vgededh henRY 5{@@@6@ ormation as di scussed

bel ow). If Ioops 402 "and 404 0|nt to different

F968T e Rrnsesseli0odiffotsikisom tecede 8@ BY Oeainais &vayh cPreprss 38R utilizes
as ef | 1f d

Fvgcg/ qu% 1za,1t{oor g(!t? %yﬁn@sg{q'ﬁﬁske%ﬁcéfg{e gr?] oge(ﬂﬁnﬁfaﬁlona:?c? 805 in
fyeds 800f &f éoeuentization ejipelined od thaddmativane colesit a:s)lnl’ghllyeidsuable to

ase plus enhancenent |ayer.[0064] In addition to
B%‘@eoﬂﬁoo@n%é@}?éﬂ?n Iséﬂ?eﬂor FQB@W&%F%WS‘% decoding as m %ase layer
Ry d t t
BAEHRGHSILS o QP S5RIEE ORI LRITRIED: equmiaipnsos
ase, SR swaltdizing @rotzigionqonrpoen trelaes hyf mith@natical whirpeferistics.

rfo 21 f G 2A encodes
Rt BETRARGRI HAB 7 ARTTIRL B AE MERTER 1L PaOBddet 2y f QP =
L ar 6 COERAnP Bhdel RS, coetiEdies cal BF cOXPTRIdEtoathdBnABdement layer
ere macrobl ocks {or sub- macr obl ocks) are identified
a@lft)@dr@mml@qdawﬁlmd\@(}fOB‘PWIHBtf@mmééded e.g., Wth an
identifier, (also.identjfw whi ch type of
i nter- co@mmg' mé@%da 1)f6hm xanpl e forward, backmard [3]

o A L AR s s TR B ey s

MeMBReANluPR8BarlcamBht t8RF fdaéd. enPrcadse 1600 atigided rbaﬁeh Qayer and
base l'ayer, and the enhancenent | ayer coefficient are

eﬂwderdentdaxeh duentiratier waate QByeQP:[10065]s shpen ig Hogmyla [5], base
l le%’l SE)&%E 1283 a%fe vg%e%mc)cl nl‘l)e{n gm {% & d%'ié) % Sﬁuiftl‘ﬂg (ta form of
é’ 8ngaS|ngIe aero a ase ayer at a
g%cl)lh@% &e&?@&ffﬁh@ts Gnﬁ:lb‘lt &Sthéldeiﬂt dat b&:ppH)OSmhﬁdeldem testheenhancement
of FIG 2B. In rocess 800, uant
kyer octficipnts sl 010 Thysy erly pme drt ﬁg‘?eq%ﬁ@t}@ﬂewé §ie@at>S, and one

Qtt dfgﬁ@é'rsecl?%?o st &E‘}?hOﬁf LR ndAt@. 1khe b&ééqgflér(ébgﬁfcﬁmt is equal
are dequantized 80 nverse transfornmed 810 and ad

&l 2orb Ond $heft SRcbs3hryOrSolift R 8 ke déecdti thid pﬂ@ieatyeméledoth C'..
in buffer 820. Dequanti zing step 805 utilizes the base

LAY Auanhé&Rld, Ak difference between QP and QP could be a multiple of 6.

enh

-

Other methods besides bit shifting, such as multiplication by a scale factor, e.g. with a
scaler, can also be utilized.

[0070] P frames and B frames can contain Intra MBs as well as inter MBs. It is
common for hybrid video encoders to use rate distortion (RD) optimization to decide to
encode certain macroblocks in P or B frames as Intra MBs. In order to have single layer
decoding where Intra MB’s do not depend on base layer and/or enhancement layer inter

MB’s, any neighboring inter MBs are not used for spatial prediction of base layer Intra



paranmeter QPb. The resulting decoded base | ayer video

out put 825 can be stored in nenory neans, such as
woreteong92epnponent 170 in FIG 1, or di spl ayed BPEI/US2006/008761

di spl ay means such as displ ay,conponent 190 in FIG 1.

[ 0066] Process 800 coul d be r%beated in a second pass

w th enhancenent | ayer coefficients C enh replacing

MEse Inayrder EDleéebithé eomnput@lioras eompmxdymnthnrgad for the enhancement

enhancenent er quanti zati ara e repl acin
B‘a@lédch lélg, fpgrt t’é"rMé@Bn %P‘P lga(sg gayg@ %ér%;@s g}etpqeﬁaémgnt at the

o & e6 enhancenent | ayer video

ou aﬁ%né@zagggslgglbgye ﬁie\%Jldeo out put 825 can then be

9] nBdra MiBstihe m Rdramksmaguire matm ntone bigs Hendetee MBs. For this
| ayer vid out This tmo r.0 use

TSRETG S GLBOHLP 912 diates SCPIhs EPSPIRBONDS i MsB Ay quality at 2
Aizhsr €BEOdiTRG RPAACeHBodied el Si@ﬁénb%i%ﬁdhrﬁsﬁd&f quBlish but this
encodi hg process, of those shown in FIGS. 5, 6 or 7,
deteriersion shi@dé bt uEnGicegble st Hris ir¢fingdtip 4t Jaten fesmegyyith the inter MB

SRR 2haB ERE AL EuPagRaR Rk o BRND0 1RARE 13 Hasons make

ned ﬂ&érﬁfﬁdtld)lﬂuﬁ{(ﬁlﬁéabieﬂ STiefirs2 G fehtukd 6 the Bumhn visuakcssem (HVS)
900, the quantized cqefficients Q ase@%nd C enh

aeslyiharother oae inthasiig MBe sefinsdnioa HBse sWahiqbiests thaty \¢hgnge position
g@ffpﬁ B franfe tror% e%Bﬁ’tP SR &M Fix8ls in ftl'leeﬂfé? AGHE HO WI%IG in the

|ng step Dequahti zi hg act utilizes base
Isea:;oed fmmm(tozlmqo@mpdrlafmhaano@bnd\ﬁwm p:leq&amtthtz isenpnddframe are

ceme t er guanti zati on.
&gq.réq.réln %jé ng%\{ﬁse? {114 i—lg# € s arF Hlé)ﬁ sensifive to the
hﬁ‘é(ﬁl%l%@. ﬁrfdafbslg@éd%%dg%guﬁﬁﬂfc@ﬁgﬁ& Soefor IS ,untz&/elrélﬁmfonnatlon
spatial or tenporal prediction data stored in buff
0B thaughsit deensailerhatpy lowes guaidy, the eypsadayt Ie(gjawlbﬂ@sfhff@ﬁnce If the
whi ch enc d|n roce E
R bR M RSRET R oty hg PR e oy el myfe that e
@l foihg BImnteait theeant kit IIhyﬁEB@f fiae 1tdjeS¢lisaylﬁﬁf:nhancement layer
0068] Process 900 differs from process 800 in one
WengY: Process 900 utilizes two dequantization
g(gféﬁ 905 oaRd cgllngrbd ntce(:@ﬂgué)fthatt & ORReJGRAHANBZ 8] 'PoS‘r Bcframes is
n process 0. equanti zation is pipell In
khewhas fiver Refteshe, Inithis |csseh soré Mﬂssnerca)ldbcé a$ hlttvaNEsomayl though

one.d ntization ste or e cerren a d
S B LLop i n T Bob g i e DB OO e e IR a MBS, These
fiffa-dREY MDY cbﬁ‘t@m’é& RPak tate ﬁ?&ué‘ﬁi bZ@ico@t witBBRhdr@QP, or QP If
one, involves utilizing quantization paraneters

(QB..ais adechfor e hasedeyesathew he refinearens is negdedrfethe enhancement layer.

R TR AL G AR08 R e

lbﬂhfa@lﬁerﬁ@fﬁflﬁy&j SBtdors af qiigite amyelid sstickablé.hSipliakeeading is more
ayer
efficient than intra-coding in the sense of coding efficiency, these refinements at the

enhancement layer may be inter-coded. This way, the base layer coefficients may not
be used for the enhancement layer. Therefore the quality gets improved at the
enhancement layer without introducing new operations.

[0073] B frames are commonly used in enhancement layers because of the high
compression qualities they offer. However, B frames may have to reference Intra MBs
of a P frame. If the pixels of the B frame were to be encoded at enhancement layer

quality, it could require too many bits due to the lower quality of the P frame Intra MBs,



scal e and conbined with the follow ng fornmula: Crh =
{(Cbase " |I) + Cenh ) [5] [0069] FIG 10 is an

w0 kdoesenat i on of anot her exanpl e of a decoder PCDUSRE6/008761
for decodi ng base | ayer plus Eghancenent | ayer dat a.
Process 1000 utilizes base | ayér and enhancenent | ayer
guanti zati on where QPb = QPe + 6. As shown in Fornul a
[25]dischsssd dbayer Byoedkingadnmnsigarcd thomuelitieadoft the HVS, as discussed

h | Le by shifti f f ,
SRV G Brlkam i b P Pe Shatbai e Pyt abslfiEintien gefegsngips lower
ﬁggﬁgqﬂga Rasteds bkt enhancenent |ayer coefficient,

at 1010. Thus, only one act of dequantization, at step

1004] Lng extremgaaseo ol IntiadylBe in Paord iames ag wherepll MB9in a P or B

3re needed. IftH@F base | a er coefficient is equal toth de
B TR ORI 2 TR MU A0 65 RIeRiGdl 2S5 F KB gR & the video

®binkinSodUdO BEtHiY caswhigNwhele Frfme SEbaadtlicE aetH ke layer quality and

nonzero, the difference between QPb and QPe could be a

| tefipgraensfat ghe entagemet Haves. HE4isgene ¢hangeiereurs gha B frame, and

tinlicati < .
it al S el S SO0 Mo b UG rpfilrmyCiden MR B frame
icoaldde enandedait baserlajertqualilyBs sasplyelrdpped. v stend/Blangktoccurs at a
Is. common for hybrid video encoders t se rat

&1 53187t Odaha%@@)areom%ﬁa%yaﬁ%ﬁe Ffrns e bR Gugeedor encoded at base
¢8)et ghdlicymcr obl ocks in P or B frames as Intra MBs. In

order to have single |ayer decoding where Intra MB's .
de075dt Thesoentinmerrayse progessendutnbedeatioan othiest methpds of selecting

nter M any nei ghboring. inte S are used
PR Ty e ens PRt VR o BTk} B F Riefpletata S ransformed
QiR fa@sikeRPhiifeescoNBeAlst® Pabr ©ariabRithing tHE EEAGEfLs.
for the enhancenent | ayer decoding, for the Intra MBs
L0076 e Thaseof qrdimaryrskil ingthe agyeould Redergandybaginforgatipmand signals

SIS U M, DO T 48 MBS o
FBamplep dath hinstract@masnconhmands, NBemhami_oFI, gipndds,f hsi;st,‘n@mbollsj ghd chips
oot A e et Bl Lt S s 1
?'Pﬁ%l%ets y cur@ﬂ%s_, Eﬁb§olﬂ§§1ﬁrib QAL %g%@@é‘ kiﬁldp Sr Pafelds Pf%ﬁlaﬁfields or

it is refined ina later frame wth the'inter
pawicles coremysombinatien beseofand enhancenent | ayer as

j ssed abpve,. Two,r.easo ke this deterijoration. .
IO 388580 Rtinay RLE SRERE rPREF abeB e 181 Biol0 iusuraive
YoGetblsexsthsaulddyand ardrithiestepd@sciiberl ihTohfettioh Wil the examples
MBs refine intra MBs. Wth objects that change

pisslosebReriomay g maplemenig ap eleptioaicobrrdyrrgneomaeiee software, or
BLA A BBl 35 P AL R S A o
sbfew srecoartbut ilhusradiveecomponents, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and
design constraints imposed on the overall system. Skilled artisans may implement the
described functionality in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure from the
scope of the disclosed methods.

[0078] The various illustrative logical blocks, modules, and circuits described in

connection with the examples disclosed herein may be implemented or performed with



visible for the first tinme (uncovered information).
Human eyes are not sensitive to the uncovered and

wao osobeorerver ed vi sual information. So for the PCUSBOEES761
i nformati on, even though it is, encoded at a | ower
quality, the eyes may not telf the difference. If the
sane information remains in the follow ng P frane,
hl‘gehﬁahﬁ&rﬁbﬁ proboegbr, ahdinital digved préresson! (DSB),nan Eprflicanen specific
at the enhancenent Iay r.can refine_ it because
BieEeeneielll dpeChad sl rpreframm%h]ga B AT @gﬁa%nor other
Fﬁ)“g HSe t RRtc 'd%VchdQﬁs%ﬁeté néz{t@ YBSrah§siBr Ofo B T4i&d¥8E hardware
sknown as Intra Refre hi's case, ﬁe MBs are
cmdpmheas bntainp chﬁbmaﬁommhdrmf@mggeém@@prom Bhe functions described

R R T R TR P —

Fﬂﬁe@@ﬁ @ndy2 %" anyC 8ohRRL G QF6sks¥dr! Roirdlel nfidcoiirdlRE.- or state
, is used ' for the base Iayer then no refinement
n@chmed ed procedser angyanlse rimnrnplayléntedl gs Ommbiratiggeef computing
f r.the basela t he re e t
de opr $at e? e, %P%wuogl e %at %t g’ ELe %gn%g?%%? 81iocessor fl hglurahty of
dﬁ@bpﬁbﬁ:es@d@l bﬁey oMBYrdIMidiOproCesdt én c&hjﬂﬁcmdnn\t/ﬁlﬂ ad@SP bgre, or any

is nore efficient than intra-coding in the sense of
ever ﬁtj’hé’PFﬁ%‘Fé%"y these refinenents at the
c R cfeg&po@ d i Bbsn i with&n 1
INCeHERL ?51 : &ean%({/fftlﬁrlfolt din !T) cthion e examples

ase’ | ayer Icients
disblasarimeein rhaybsr cmbbdied fiveatl ytih daclvedre,tip agseft&warermpdwle @xecuted

t he enhancenment t hout oduci .
B rites e, orin g Eapmiion ALt iR A i Al iy reside in RAM
BRARRE e MR lln@f{l@fys R@M‘Uﬁ@nﬁfy t EPR'(DMhnfé%mi’y EFHPROM memory,
qualltlestheyof However, B frames may have to

ragfiseraaed dnqkmremablﬁ diskpa CDaREM,|ar aplethsr femsoftoragremedium
;\flr? ?r?th\é\eatrﬁe Jn egcgmggzﬁ Q gg)g%% mgcm?l%qg %{;@Sﬂ]%% e a%lg rp{%ceessor such that

E&V}ﬁbceﬂs&ﬂ dah y‘ez(df infdimatod frane ahdlbvlhae MBsrnasiod its,ahis Stefhge medium.
above. By taking advantage of the qual |t| es of th

In/the altsrnafive, fhe slgrags dyedium meayds wnsgesalipdhe Borersefe “The processor
qﬂ(g ﬁ?@f%to?%% nle?\l%ﬁ'ﬁ Iﬂéﬁﬁlrés c%éa‘;rﬁ;gﬂ %g]%lﬁra]ﬁﬂ ¢ )‘E{E‘r’"fgfrtr%grated Circuit
CASK)ofTHenASHC MBy residdPinos wikelassunesleins Inttbe abiéinatis thenprocessor
a or Bfra are encaoded.at Jntra no

AR e uaae B gedRirelontonBgs HE 5 it fager.
FGDS“P' §he %?@/ﬁdﬁede‘éﬂiﬂtﬁ)nfdfetﬁ@ dfselds&LetRiifes RAtprbiifedasenable any

ayer quality and no refinenent at the enhancemsnt
perpen of prdizery é]@ﬁielndh%ml@é() owke o8 ugg thy disolosgdencthedly and apparatus.

eﬁﬁ§l2e bl ﬁ'ca Bouds tgqgefsﬁ SPﬁl ol é 1?%8 %ja%ﬂg &Eaarhr?t to thos $ illed in the

a er rane cC e enco
att, laas eht qxﬁklmsaﬂbﬁnbdoheﬁinﬁmw b appiet td fotHerSévem@les without

Change occurs at a

departing from the spirit or scope of the disclosed method and apparatus.

[0081] Thus, A method and apparatus to provide acceptable quality video at a base
layer and higher quality video at an enhancement layer, with minimum decoder

overhead have been described.



P frame, no changes are necessary, but the P frane
coul d be dropped or encoded at base | ayer quality.
WO 0®85%92The encodi ng exanpl e processes descri bRCI/ERIVE008761
utilized nethods of selecti ngﬁ;ase | ayer and
enhancenment | ayer coefficient“after the original data
was transforned. Simlar parsing techniques could be
used prior to transform ngGIhkIMSef ficients. [0076]
Those of ordi nar)f skill in the art woul d understand
WHAT I 6EAMMER T85q i gnal s may be represented using
@ny Of AetBd kéidéc&tin n%hHﬁﬁﬁ&ixaBﬁ&%ﬁi @angﬁmﬁ pd
techni ques. For exa data, Instructi conmands,
i nf or remtiiviong, a Sisylagbsof enceded datadnd| @ecmawnqﬁgn@dﬂbd data;
may be referenced thr ut thea e des
e r oErEBHEcte Boe L Hab b bikpaRy S48 AP iebifa, Fhdnd layer
WRasd daRaat i c fields or particles, optical fields or
particles, or any conbination t her eof . [0077] Those of
or di néfrq@dmgu the coumbingddatar hbereip feclishiager ¢pamprisge a base layer and
arlou I r l._blocks, nodul es, and
8?(? esr;é éﬁ] %%éessaglreng%ggﬁlﬁn@ogeﬁect ion with the
exanples dlsclosed herein may be inplenented as

el ectroni c hardware, conputer software, or
gonbi HBE MsHOdSE chémH. further CBPIISING'| | ustrate this
i nter [ 0 d [
11 st oo depialel Ler S P A MR el A HRY olStoceiving 2
difitrentiep sefinawenb eethedmse liyoe desabal errge peaffitient innthe enhancement
Ff t&%r functionality. Wether such functionality is

nted as hardware or software depends upon the
parti gsthBini Eir@s@dda@ BrraiNebedRsibnd QRS Hiffkdiitial tefpemest with the
on the overa stem Skilled artisans nmay inpl enent
torabiged Grst baer m%f@wltﬂqlawl’t@ﬁtﬂ, andaryi ng ways for each
g:(r:t Isﬁgcr?gm&atﬂg l &68 ri}frstki#er Sgég&%d @%@J@g&g%bﬁﬂmed residual error
depatibh didifierchtid refbepenof the di scl osed net hods
[0078] The various illustrative |ogical blocks,
nodul es, and circuits described in connection with the
§Xa”p'rﬁégfé (R AR EmNChfR: BBiKp @ﬁnw' emented or
perf or e a general pur po ocessor, a digital
si gnakecpwmgeasuamd(lz{DS@)qr arefBpeiti mathledvass deyn’rfda(ca and receiving a

Ig{}%eg%‘ ps%&helmgegtu iﬁ H%%Sl Caéélpa £ I%.] g Fr8rg ?%e?g.[m ?tclél &gte%hancement

thyeF ufhewHak® @Bk Haé@ﬁt%éﬁfe@ﬁubl%cﬁ,co@ffﬁ:ﬁlﬂfn@ﬁsﬁelﬁﬂ‘ AWairemum of an
conmponent's, or any conbi nation thereof designed to

ptiginak base fayer ms&uiab@rsoror@gfﬁcnm @nden eriginalerhepegmgnt layer residual
@1&?1‘3 Oc%g T e?c‘ krd me hé éﬂhgﬁc%g{egg el%geqr difpe?éntiap IIeHﬁement is
any ctonventr onal

erna Ve, processor
déeaRinsd based s th@| tesitinal reroE @Géﬂﬂbfeﬁt bed theosrigh@temhancement layer

residual error coefficient.

4. The method of claim 1, further comprising:
converting the first layer data from a first quantization step size to a second
quantization step size, wherein the received second layer data is encoded in the second

quantization step size.



machi ne. A processor may al so be inplenented as a

conbi nation of conputing devices, e.g., a conbination
wW@200a/0B8P1 and a m croprocessor, a plurality ofPCT/US2006/008761

M Cr oprocessors, one Or nDre i Croprocessors in

conjunction with a DSP core, any ot her such

configuration. [0079] The steps of a nethod or

al gor Thé metdiest of bla'dniln fmdmn eotipoRingi itlbnttfhmgein&mcb@l data in the

di scl osed herein nbodl dir in har gvvar e, '

fesored drEaVY GARand IEREEUR A Cﬁgfefgnm Jelibermpnt 1g,(he geckived first

Q%&ﬂ@lc'ogé}i @ta H‘t‘ﬁ Eé’&lve&‘sé&)fnﬁ Y&Jeg damdul e may reside
M menory, menory, ROM nmenory, EPROM nenory,
EEPROM nenory, reg| sters, hard disk, a renovabl e di sk,
CD- r a or m of storage medi um known in
?he aﬁg\/lmf@g}(’dég ?f RET §P BB di um i s coupl ed to
the puecREROhe ﬁléﬁﬁﬁéd‘ﬁist 1dyer iRfraee8sdats Al ﬁ@a ass;
information from and wite information to,

st or agecodingi theridentifiedheccand ypriniresodeddata ing ﬁg@n%ﬁmﬂd

may be | I r r

tho oeaPEREYBGcthabd Rl GR R ogtl Rl R TRP BcoBllf scoond lnyer
Specidded dhtat egrated Circuit (ASIC). The ASIC may

reside in a wireless nodem In the alternative, the
processor and the storage nedi um nmay resi de as

91 SCT he nk AR 1 Ryl cinblifes rodem [0080] The

previ ous ription Scldsed exanples is
pr ovi detqilant)zmg&td @nﬂmyeqﬁalss]@yler@fnd@cmndéa}jm gitia} énd n t he

art to fuse hﬁ SC|O§§@ met hods and
apparHPﬁ?e:@§§OBB§% %ﬁ??@%&% % 0 these exanpl es
will be readily apparent to those skilled in the art,
and the principles defined herein may be applied to

8t her Tag aephaskof\glaimoly furthep spPHgngr om t he spirit or
SCOpey n‘ﬁ,{é{] ﬁ% tg'r(-% QARG %a&e Inht%g c%ﬂl%n?eﬂ z?tsldﬁi r{té}oﬁ%&d data being

Thus, appara us to provi e ’acce
qsb@biatexdv\ﬁttdmefﬂﬁtlayebase | ayer and hi gher qual ity video
at an_enhancement %:E@QJ with m ni num decoder oveﬁﬁ%gta being

have HESHIYIRS éfﬁ?lb“é{ﬂie g peembicd; datdEssid wierico
TRLEAE aNREn fﬂ@%@%ﬁqﬂgr% timedia bitstream

conprising: recel Vi irst layer of encoded data
and a dS(BIChl’[gjelﬂﬂ:y ¢he wiEntEivoea-cddedadate @sdociatadgwith ¢he first layer or
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dat a, vvherel n the first layer conprises a base |ayer
and
9. The method of claim 1, further comprising:

identifying intra-coded data in the combined data, said intra-coded data being
associated with the first layer; and

decoding the identified intra-coded data.

10.  The method of claim 1, further comprising;:

identifying intra-coded data in the combined data, said intra-coded data being
associated with the first layer;

identifying inter-coded data in the combined data, said inter-coded data being
associated with the second layer; and

decoding either the identified intra-coded data or the identified inter-coded data.



the second | ayer conprises an enhancenent |ayer. 2.

The nmethod of claiml, further conprising: receiving a
wo e®bderk1 error coefficient in the base | ayer PEI/ESBNE008761

receiving a differential refiyjemrent to the base |ayer

residual error coefficient i he enhancenent | ayer

data; conbining the residual error coefficient and the

differential refinement with the conbined first |ayer

and second | ayer data; and_ decoding the comhined first
1byerén§EE%WNSﬁﬁV@FmgﬁﬁaPH@”E@%B%Hggwpb§PH@§ﬁngiror

coef f L eh&Mor ?%rg?%lé % 5 &r8MyeRbf ERIJIBE UBAland 3 sed bR H?éllf&dancoded

of clarm1, conprising: receiving a residua
éata;or coefficient in the base | ayer data and receiving
a differential refinement to the base |ayer si d .
er r or PEYEY %qrc(;og?.hmling] ﬁée@ﬁ\{?&nﬁgﬁgﬂerl%ﬁ% edy zﬁ%,anga[ke received

WBh@let dRoBAPAA; AT residual error coefficient is
either "a m ni mum of an origi nal base |layer residua

er r or meaist for deendingathe cambiner glatra whereim Hiedirshayersgpapprises a base
esid error.coeffici t he
L5 And e RO RE SRR lsp S PR Chfont B NP

deterni ned based on the residual error coefficient and

t he original enhancenent |ayer residyal error ,
Eoef f iTh¢ apraratus ofighaimybh, Ny themgaps for 1peqiYipg further comprises:

conpr |, 3h 96, GONGRE IanQs{dif drdrSdoetiRY&H: ifl A bhdeOBY& data and for

first quantization step slze to a second quanti zation
steping z aliffevaetiai mfindnent 6o ehe ddses yen desidupk errdnceeffigient in the
encoded i T t he second quantization step size.5. The
ﬁ’glaﬂﬁ‘?in%ﬁ PeLEHP1, further conprising identifying

i nt r apfeaste dofl adnbifing hehe' @6RHNE derrdr” ToeffRiRAt &Rt aha@ndfferential
identifying a differential refinement to the received

fafinementayish therpombineddirst layar anfl geqond layvse ditoeds econd

| ayer dat a .. The t . of [ . r . .
conor FERiEtor ek AR Bt eman M AceBling futher compries
tédotreC €de dordlBinad i fixsa ldyer,Stecpad dayateanililrg combined residual error
identified second | ayer intra-coded data in a second
pegtBcientrand diftereniial gefine@edbcoded first |ayer

i ntra-coded data and the decoded second | ayer

intra-coded data. 7. The nethod of claim11, further

¢®.npr Thé apparatus of claim 11, wherein the means for receiving further comprises:

means for receiving a residual error coefficient in the base layer data and for
receiving a differential refinement to the base layer residual error coefficient in the
enhancement layer data, wherein the base layer residual error coefficient is either a
minimum of an original base layer residual error coefficient and an original
enhancement layer residual error coefficient or zero, and the enhancement layer
differential refinement is determined based on the residual error coefficient and the

original enhancement layer residual error coefficient.

14.  The apparatus of claim 11, further comprising:
means for converting the first layer data from a first quantization step size to a
second quantization step size, wherein the received second layer data is encoded in the

second quantization step size.



dequanti zi ng the conbined first |ayer and second | ayer

data; and inverse transform ng the dequantized dat a.
w@2006k2eet hod of claim 1, further conpri sing:PCT/US2006/008761

identifying inter-coded data iy the conbi ned data,

said inter-coded data being aSsociated with the first

| ayer; identifying inter-coded data in the conbi ned

dat a, Thabpbaratteof daideth, ddteseih diengeas Sacicalierfunththcdnymises:

second | a r',agg_de®Qan either the identified

i nt er MEAHET Hit ShIHREDE| %?tg@'eﬁnd?tlz}' the first layer or

the identified inter-coded data associated with the

first and second layers. 9. The nethod of claim]l, '
flar t h@he eppapatisoingjaim Herwhekain thy merns dorrockiving degher gomprises:

t he conbi ned data,. said intra-coded data. bei.n

s oo PEpRIgy iR e e pd 8 S BsBin gt G, Jpuer dte and for
i&ﬁﬁfﬁiﬁ%@%ﬂf&%ﬁm GeERndRta thel Sceilbe it lapd iafraebdddiata in the
1, further conprising: identifying intra-coded data in

rageived adrionddpygndaia. sai d i ntra-coded data being
associated with the first layer; identifying

i nter-coded data in the conbined data, said

1Mt er Taedpshratas of daiinn b6, dssiozicatnpdsingt h t he second

| ayer; and_decoding either the identified |ntra-cqded
dat o Breavnior AN hedemHned Des ear 1@5@&9%14 diy 1 a irst pass;

appar glelss fo? ﬁe&ﬁ?ﬂ?ﬁg? et bdooRE 'la?ef:’iinﬁﬁ-tcbﬁéfrﬂata in a second pass;

conpri sing: neans receiving a first |ayer of
emtoded data and a second | ayer of encoded data; neans

for combin.ng the .received first .| ayer, encoded, dat
and 1 RSPl o ubE iRt i dsRE B Sr o e decodea
gabnggg@gﬁm@4bhaigﬁgbined data; wherein the first
| ayer conprises a base layer and the second | ayer

conpri ses an enhancenent |ayer. 12. The apparatus of

ﬁh.al mI‘ﬂlg' apME[lg bﬂ%lgi?r?l F%{é‘f‘eifl e HELS !f%lj &ﬁgoéiH % tflﬂﬂ{er comprises:
conprisesi® nmeans tor re€ceiving a residual error

coef f neasdfor dequangzibgsiee doaytetiedfadstlagerchntigecanddayey idag; and
differential refinenent to the base | ayer residua

er r or MBS for &vere t’t“aﬁSfPH@lnéﬁh%\&%‘ﬁ%‘?ﬁed%é%r dat a;

19.  An apparatus for decoding a multimedia bitstream, comprising:

a receiver to receive a first layer of encoded data and a second layer of encoded
data

a combiner to combine the received first layer encoded data and the received
second layer encoded data; and

a decoder to decode the combined data; wherein the first layer comprises a base

layer and a second layer comprises an enhancement layer.

20.  The apparatus of claim 19, wherein the receiver is further configured to receive a
residual error coefficient in the base layer data and to receive a differential refinement to
the base layer residual error coefficient in the enhancement layer data, the combiner is
further configured to combine the residual error coefficient and the differential

refinement with the combined first layer and second layer data, and the decoder is



means for conbining the residual error coefficient and
the differential refinement with the conbined first
wo ao0en09ead second | ayer data; and neans for dePOOUSZP06/008761
t he conbi ned data, wherein t decodi ng further
conpri ses decodi ng the conbined first |ayer, second
| ayer and the conbi ned residual error coefficient and
tdirfiee cofiguadd teeliecodestnt comiBned fiest Apyear scosd tifyechal the combined
11, wherein the nean recei ving further conprises:
Frsicival qrenr cpefdisiept Ayt %ff{e@gp@ldgfnfgpq r coefficient in
the base | ayer data and for receiving a differentia
refinement to the base |layer residual error
’z‘hef f Thé epyiaratus oﬂxéaienr%rvdermm thel rageaverdafuathenrafigiredith geceive a

snd pron. co ff nt is either a ,

AT oRobT ) HaPra el tapar Fatehan dipigptal efinement t
%Qfagé Taly8iNtesiafsl Fbr @béfficeat inhé sAleRBEBRAENt | &8 dataFheleRl the base
error coefficient or zero, and the enhancenent Iayer
tayfnf wsishiel etrorr erfefficensris eitberde minimuTe @f 198 sEtsih begrelayer residual

ghr?]r COB?%ICIﬁl%tr?%rd é:nogﬁé n‘f&j’lI glﬁﬁltanc?eqxgen'i h@, eL frn%s%dl?le or %efflci.lﬁnt or zero,

ahcene ayer “reditd error icren
ampﬁfeadﬂhsn@indﬁt diyar differdntinl Fefimeseniisi &Itdmnndaldmssd borhe residual
converting the first |layer data froma f
a@awqeﬁfé@% And thepriginal etﬂaﬁnae@@ttémr w&h&al %ﬁr. SRTsicah
size, wherein the received second | ayer data is
encoded in the second quantization step size.15. The
abpar dhespwiratos ef chaitd 19 ivghe cmmm'sirrmmlelr gonfsgutd togeonvert the

furt f

T e 4Pi0 O TS APpaBOS Tt SE0 & th Bon PR e siz,
XReRs) fhe redePfelis¥édid 1hys: dh@lis 6QTREd Bbe séﬂéﬁ@ guérﬁirzatlon step size.
identifying intra-coded data in the received first

| ayer data and for identifying a differential

2?“ n%ﬁe tz}%)ta%t shgf c?(ﬁ%' §d dI¢He§tc lnﬁ%ﬁ[né ?{} 1@@%?dconf1gured to

at a Fecel ved Secon ayer

Mﬁfyainlﬂ@ @led ldaianinlibe rédd:li\teﬁeﬂirsctuyaf dsta rgd tn’ed@rﬁlfjlatr differential
decoding the identified first |ayer ra-cod dat:i\
reiingment torthgreeevedriisgh bypointigeeder dje tIh en’f‘?f@ﬁiegﬁ?“é’&d ayer dafa.
second | ayer intra-coded data in a second pass; and

means for conbining the decoded first |ayer

2at r aTbedpphreias af alin tife werodibd dseadends fuather configured to decode

i.ntra- oege 'ﬂ@ta” 8. The.apparatus of  cl ai 1,. .
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layer intra-coded data in a second pass, and the combiner is further configured to
combine the decoded first layer intra-coded data and the decoded second layer intra-

coded data.

25.  The apparatus of claim 19, further comprising a dequantizer configured to
dequantize the combined first layer and second layer data, and a transformer configured

to inverse transform the dequantized data.

26. A computer-readable medium embodying a method for decoding a multimedia
bitstream, the method comprising:

receiving a first layer of encoded data and a second layer of encoded data;



means for dequantizing the conbined first |ayer and
second | ayer data; and neans for inverse transform ng

wo b@otieernt i zed data. 19. An apparatus for derpOHUSIHOE008761
mul ti media bitstream conprisifng: a receiver to
receive a first |layer of encotfed data and a second
| ayer of encoded data a conbiner to conbine the
r ecei y&dbihingsthe Iragegvedefispibgdr detodediddtat dnel the gedeived second layer
secaond | ayer encoded data; and a decoder to decode the
gerogethadfaciida; wherein the first |ayer conprises a
base l : :
[ ayer e e A B O g Ao e YA ayer and
thececangrlayes chmptibmrancohdricgoeridayar. r ecei ve a resi dual
error coefficient in the base |layer data and to
receive a differential refinenment to the base | ayer
pesi dggl QhiperCRAHLDIST BEiuinN of RLAANNBNGRIRA thaYi@Ethod further
data, the conbiner is further configured to conbine
corapmsesi dual error coefficient and the differenti al
refinenent with.the conbined.first..| c L
| ayer vhgvipe sl GRERRGH R thabeE 17 LGRS roceivine
digteasdeial hdineairhi nethefbass layefy&iduab egoncdodifiyient anttie tethRancement
conbi ned residual error coefficient and differentia
layei daddvent . 21. The apparatus of claim 19, wherein the
[ ecel Yahbih HE tifuaf B0 QMo Anh RN R LRIt with the
error coeftfrcient 1n the base [ayer data and to
cenbinve fiest tHyef ardesetomad layefdateeaedit t o t he base | ayer
residyal error coefficient in the enhancepent |ayer .
dat a, Hgﬁﬁ)&ip}é efﬂ@gﬁlgg 31r§tg§§éarr, SF&%‘?ddf‘?X?r aé@rt ¢ comlnn%g residual error
e&efitichi MAldiffSeMidl Réinedet.ni mum of an origi nal base
| ayer residual error coefficient and an origina
enhancenent | ayer residual error coefficient or zero,

dt enhancene l,ayer ..di ffer [ refln tj

3Bt er i pALE Aty R Rbalin eI, 35, Bkt TR pbiiag forther
bdilﬁ%)ﬁs’eh Gedbating Ahasidedrastior lcayficiehe sl tHeabaselayer data and receiving a
coefficient. 22. The apparatus of claim 19, further

difepentia] priingmepkfethe it 12)i6F aepidugl e erallicipyt im; theenhancement

Hagglg E%}g,axtvﬁ'errﬂ:ﬁlotﬂ% %agé fa? T I%E'iﬁﬂﬁli %%icggffﬂ P isséiﬁfér _ta%glimum of an

S quanti zation step size, erein the receive
saginaldbdsaYeer datdaal erramoeffeient and e osgimahehhancement layer residual

uanti zation step size 3. The a r.at us claim 19 .
BT eaF el P PR it 4B e PRBR TR afferell TefiRement is
beteAbinty bhidlr dr tededdsiatedror BobffiGich€ &Rl ¥R difd tenh@8ment layer
data and to identify a differential refinement to the

restialestpricogiicianhyer i ntra-coded data in the received
second | ayer data. 24. The apparatus of claim 19,

wherein the decoder is further configured to decode

29.  The computer readable medium of claim 26, wherein the method further

comprises:
converting the first layer data from a first quantization step size to a second
quantization step size, wherein the received second layer data is encoded in the second

quantization step size.

30. The computer readable medium of claim 26, wherein the method further

comprises identifying intra-coded data in the received first layer data and identifying a



the identified first layer intra-coded data in a first
pass, to decode the identified second |ayer

wo pos@9reded data in a second pass, and the coPi/Ig2006/608761
further configured to conbi ne,the decoded first |ayer
i ntra-coded data and the decoded second | ayer
i ntracoded data. 25. The apparatus of claim 19,
Hifferdntinl efinpmest to gharedeigedifitst Zayer mtrafdoged datatiothe received second
gggu ntize the conbined first |ayer and second | ayer

P50a%nd a transformer configured to inverse

transformthe dequanti zed data. 26. A
comput er - r eadabl e nedi um enbodyi ng a et hod for
décodThe cmpuitdri readatde bineditme amclaibe 3fetiiseein the method further
coanisjng: receiving a first |ayer of encoded data
§9PE%econd | ayer of encoded dat a; conmbi ni ng the
recei ya@dfdg'tat ideadBEd BRE RYELintalcadanghts e fike pisged
second | ayer encoded data, and decoding the conbi ned
dat a; dededingi the tdeatified sacondlpaer inawpierbdatainyaspeondpass; and
and the seco I r [ a
27 TR B e B e ARl AT oGcBUB second tayer
ilhe-dodedaataf urt her conprises: receiving a residual
error coefficient in the base |ayer data and receiving
a differential refinenment to the base | ayer residua
85T Or THOES, &Nlea 5\)1% hge&0RABE %fmﬁlt 2baY%@erdRtBe method further
conmbi ning the residual error coefficient and the
dompeseent i al refinenment with the conbined first |ayer

and second.l.ayer data; and decodi.ng t conbi ned, first
ayer SSOREHHIAN Fie BtiRg {NE200 H A ORIER AR BE or
coef f ifileRBYradedriinkfiRs @dtfubidizeti®bianement . 28. The
conmput er readabl e nedi um of claim26, wherein the

nmet hod further conprises receiving a residual error

ef fi,ci ent | <) : : [ Vi S
SR LAhriol MElin hGallRyR BESRUepnena o
er r or rezeRkfaifaktdayeriof ehduelee dhanae avatonddyer oflai@ded data;
wherein the base | ayer residual error coefficient is
ei t he FORDIRE iheniprebedatiesh 13YgT fRFOISSEe gPethg segerygd second layer
gﬁ&gﬁdgﬁgfékpient and an original enhancenent |ayer

resi dual error coefficient or zero, and the

enhandesveathd eoparinel] ddtarveirreialthe Bfsi heyamermprsses a base layer and the

SROT PG TP BRhan e r R o cosrTierent and

34. The processor of claim 33, further configured to receive a residual error
coefficient in the base layer data and to receive a differential refinement to the base
layer residual error coefficient in the enhancement layer data, to combine the residual
error coefficient and the differential refinement with the combined first layer and second
layer data, and to decode the combined first layer, second layer and the combined

residual error coefficient and differential refinement.

35.  The processor of claim 33, further configured to receive a residual error
coefficient in the base layer data and to receive a differential refinement to the base
layer residual error coefficient in the enhancement layer data, wherein the base layer

residual error coefficient is either a minimum of an original base layer residual error



residual error coefficient. 29. The conputer readabl e
medi um of claim 26, wherein the nmethod further

w@owpioyees: converting the first |ayer data freem/as2006/008761

first quantization step size ég a second quanti zation
step size, wherein the receiv second | ayer data is
encoded in the second quantization step size. 30. The
coeffinicet arrdeadadidieal reatl ancemehit lalyai 312641 emdwe cetffictehieor zero, and the

met hod furt her s i dent i a- coded .dat a

PR Em P e BUTPTRGY T et TP SR Py o it residua
2bf ERrgatiahd ied dfERRRhhdRehBS 18RS %s\(«ﬁfiﬂ Eﬂr&séoeh%{ﬁ{t
intra-coded data in the received second | ayer data.

31. The conputer readabl e medi um of claim 30, mhereln

hod further, cogpri ses: codi t he e
PPy ot Thapeeeerior PEHRGRIY MRS SRR LeohEuebe Bl thyfhgue from
st 1h£tid?1dst 612840 |2%ebnd QlAAERSEsteplalz, iwlhef:tm the received
second pass; conbi ning the decoded first |ayer

|S¢ﬁ0ﬁd1%3@€i defa mmomntth@sqgé%mu@@%hﬂen Hiker

intra-coded data. 32. The conputer readabl e nmedi um of
clai m 26, wherein the nmethod further conprises;

dequafhe Z]bmgestsdile of aidiinn&d, tonfigurtdye rldarrtrfy Sm(ramddd:chykata in the

dat a; verse transfo ng ntlzed
SRR ;af}réfc Soflatg gpd d@eewl% o bep Ao ac TS rfgaﬁ?celved first

tlzil})%r RIQACRASPbath M Gt dlsBeordasRir atad first |ayer of
ericoded data and a second | ayer of encoded dat a;

conmbi ne the received first |ayer encoded data and the

ég cei ;’@ ; Pi‘g‘i%gs%g \R’h a%e r Hﬁ nﬁ‘g elld?od fg‘?}% {ﬁn %S%ci%(%ﬁ% é&engﬁed first layer

mﬁcd@u Qatadnd firlbep86a6dcdRUBE ideafiféd §dé6ndiﬁlyer 1ntra—coded data in
enhancenent | ayer. 34. The processor of claim3

RUEEHEPAED rWlFl @@J cembing thedeioded Hrst kayeriniie-coded fiata ‘and the decoded
g&g&ﬁﬁé}g al F@gmgase | ayer data and to receive a
IfTferentia r

inenent to the base |ayer residua
error coefficient in the enhancenent |ayer data, to

conbi ne the resi r coeffjcient and t
a0t erTilﬁtHr%qu%fq ﬁ@aﬁ!@é %l%@?rm@%l&% it 369@?%% thegpgpbined first
M SREQRENd layer data, and to inverse transform the dequantized data.

40. A method of encoding multimedia data, comprising:
selecting data for encoding in a first layer and a second layer to allow decoding
of the data in a single combined layer; and

encoding the selected data in the first layer and the second layer.

41.  The method of claim 40, wherein encoding comprises:
encoding a coefficient in the first layer; and
encoding a differential refinement of the first layer coefficient in the second

layer.

42.  The method of claim 40, wherein the first layer encoded data comprises a first
coefficient, further wherein the second layer encoded data comprises a second

coefficient, and further wherein the first and second coefficients are used for decoding.



| ayer data, and to decode the conbined first |ayer,
second | ayer and the conbined residual error

weowbOyeeent and differential refinement. 35. AEEUS2006/008761
processor of claim 33, furtheg configured to receive a
residual error coefficient |r|%he base | ayer data and
to receive a differential refinenent to the base |ayer
residual error coefficient in the enhancenent |ayer

data, wherein the base_layer residual error
6%eff?@?€ﬁ#mﬂ§féﬁpﬁgi r&?h?@ﬁ@ﬁ%ﬁ'an original base

| ayer odggin g%ﬁrs e s&%ﬁ&w Had e aﬂst%u LA coefficients; and
enhancenen residual error coefficient or zero,

and t bdcdairena sm:end piimpeoeificiehe basetioalthe Efst Aedressond eoefficients,

gvyg{e?r{ %}%ﬁp@iﬁ:@ ﬁgn&ﬁsg %mg tg]ﬁ %é)é%eh?o %@}%r}t for encoding in the

l’l@s‘@ ﬂ%@ﬁ'an@ 08iAg tHeOREd L d[hﬁﬁé coetficiertTor SRR A theXecsd Elayer.
urther configured to convert the first |ayer data

fron1a first quantization step size to a second
ant t :
Piyer Harited bERaBh R, wHIRAFUL G cEATRIES, PREY fyer rosidual
8irdie costficiedin end e e&ad @feff&ilmtms 3, estemtéergenteldydroresidual error
identify intra-coded data in the received first |ayer ,
aetHoisPR 21 fdBaTt Wherein #hlectiag duithen comprisse elepting, tengrst prime
E@éfﬁkﬂé oftle etthet QYIﬁﬁlIﬁlﬂﬁ B?T%oﬁl@gcé@ﬁﬁeﬁtrhnhnﬁe b&BRH ¥6&Ticient or
second | ayer dat a. . The processor of claim 37,
fz@mt mircabcmﬁdtingdnﬂhlertaomxsm@tmt&tha degonilfprieet ddeffatient equal to the
%y qﬁra coded data in a first pass, to decode the
P QH?F?? f®%%cond | ayer intra-coded data in a second

pass, and to conbi ne the decoded first |ayer

I ntra-coded data and the decoded second | ayer _ o

Aot r alhedeatherhod clam 4Gh &vhgrrem: digspiethed  furdiecgmprises associating
r f] u Y fd i
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hé@eﬂﬁﬂ@t&[ﬁhbﬁ afld dﬁinan vé&or iforaiation beihg @t ol fidem the received data.

mul timedi a data, conprising: selecting data for

encodi ng in a first Iayer and a second Iayer to all ow

ggcodirfg b wRerR |k Gn& RSP FiHEHL: LaXBF tizing th

eﬁcodlng ecte dgt% %n t he §g$st Iaﬁer aﬁmqﬂﬁglmng ©

Siest dxm&r bmpded data. at Thiest weepsod, ofd q11aatlzmg, the sm@rdelayﬁr encoded data

encodi n onpris ' n a coefficien

Al ¥ Stcond pD. i 3 BB AN A P ar B TR SPF e i by @
t&e factost | ayer coeff|C|ent in the second | ayer. 42.

The met hod of claim40, wherein the first |ayer

encoded data conprises a first

47.  The method of claim 40, wherein the data comprise intra-coded data and further
wherein encoding further comprises encoding the intra-coded data in the first layer or in

the first and second layers.

48. The method of claim 40, wherein the data comprise inter-coded data, wherein

encoding further comprises encoding the inter-coded data in the second layer.

49.  The method of claim 40, wherein encoding further comprises encoding some of
the selected data as inter-coded data in the first layer and some of the selected data as

inter-coded data in the second layer.



coefficient, further wherein the second | ayer encoded
data conprises a second coefficient, and further

wonbce9922t he first and second coefficients arePCEERNEOOIS761

decodi ng. 43. The nethod of clg m 42, further
conprising: selecting a first™prinme coefficient based
on the first and second coefficients; and cal cul ating
a second prine coefficient based on the first and

second coefficients, wherein encodjng_fuyrther | .
e&npr L8 dnethech ot tokainy ﬁ?swﬁﬁﬁevhsn%fg‘@?& fysthen copmgises encoding the

SI6QH 8da ?ﬂnfrﬁ-%o&éd &ta 11PHE Fipst #Yr.USI Ng the second
prinme coefficient for encoding’in the second | ayer.
44, The nethod of claim43, wherein the first

efficient is a. base | gyer. residua rror coefficient
S L i Sltngatpr 2, vk S R R e N SR some of
fRSlettdrld @ & inGaeblitcifntn tRNErst Wybh&id Wed 6f the selected data as
selecting further conprises selecting the first prine
tertdoded defe in thepsecaidilty@r. a mi ni num of the first
coefficient and the second coefficient or zero, and
cal culating further conprises setting the second prine
spef fi cCiEtmetodbf tlaink he, Heabensbngeridy aiceding o¢érheddmformation,
nmet hod of claim 40, wherein the t hod further . o
whaEsH he ovadeul InAeTHEOB iHe RICHPSH e 2 BHUBGRBEFEE Hifijta identifying

! " ) . e ' .
EPLs 08 SELEH, R SERL B ABEL RIS B oo
betiangerianti Mget, fdamidentfyieg @nviaterdealptionshth bFtweenelapes, and data
%E C%ain140, mh%ﬂgén t he met hod further conprises

ARG hiYeias aiinal enljaneipeit i6ted data at a first
step size, and quantizing the second |ayer encoded
data at a second step size, wherein the first step
83ze Andppaebndoranepdisg mmltimedip dptgt eampyising: scal e
factor, 47 t f [ M 40, [t
compr et tor FEBRREET on el el ARREME 4 M hSer o atlow
Heooddhgr ofalegita SESsiagle @nbihetl eyet;ninda- coded data in the
first layer or in the first _and second | ayers. 48. The
met ho&eahs for angpdimg theprdecdechdatn i e fisst doisp ppd e second layer.
i nter-coded data, wherein encoding further conprises
encodi ng the inter-coded data in the second | ayer. 49.
Fhe nEhbéeppaodtucdiailamisy, wiieerieithe eemme domegpedding bemnprises:

conprises encodi,ng sone.of th el ected data as

"t or TG AR CRTiFene el INeir e of the

sel echREndf): andstinh QiffGoad réfadethentof 1 FHECIANE coefficient in the
| ayer.50. The nethod of claim40, wherein encodi ng

sepopddayesonpri ses encoding the sel ected data as

intra-coded data in the first layer. 51. The nethod of
claim 40, wherein encoding further conprises encodi ng

§onMe @he apparatus of claim 53, wherein the first layer encoded data comprises a first

coefficient, further wherein the second layer encoded data comprises a second

coefficient, and further wherein the first and second coefficients are used for decoding.

56.  The apparatus of claim 55, further comprising:

means for selecting a first prime coefficient based on the first and second
coefficients; and

means for calculating a second prime coefficient based on the first and second

coefficients, wherein encoding further comprises using the first prime coefficient for



the selected data as intra-coded data in the first

| ayer and sone of the selected data as inter-coded
wa@l2108/09122t he second | ayer. 52. The nmethod of CcPEI/IS2006/008761

further conprising encoding o £ head i nformati on,

wherein the overhead information is a nenber of a

group consisting of data identifying a nunber of

bigpaing, indhé firdt deyer| dndi ising@theaypesndapriae leastéicleay éor,endadiag in the

identifying a | ayer as an enhancenent |ayer, data

pe¢eRd 199G ng an inter-rel ati onshi p between | ayers, and

data identifying a | ayer as a final enhancenent | ayer.

53. An apparatus for encoding nultinedi a data,

8bnpr Thé¢ apparateans clon Séewbeeimredastacdefiicienidsdibase layemresidual

et onttien SR i PEBE e At o ot SSECRa o afagrtesidual error
ERGRSERNY ahd SurtiR 85 heREn ABE Fndals hesdlédtinl tuAKE canstised @neans for

second [ayer. 54. The apparatus of clarm 53, wherein
schecting dhe Tifss prisvecendfficiens Saheicitber 2 minimenmn of thnlivstierffieient and

ffic he fi X f [
S5EH ] SR S e AR ARR 6 RS

coretiing it decond privge seEhicignt egyelrto thdsecdibeappdedt us of
claim53, wherein the first |ayer encoded data
conprises a first coefficient, further wherein the

con ' a second
gg'eff?g%%atgﬁ %ﬁﬁ%&‘%}%@?@@hﬁ?ﬁ% first and second
coef f mehmnfos asyoeiating dldadr heddervidiorgatieg and netimppac@t usformation
of . ¢l al.m 55, further. conprising:. neans for sel ecting a .
Pitngbe bR piver st e RSB kool Rad frg:Bh vaie® Sirdihsn being
a8l fedns teSeceditd deans for cal cul ating a second prine
coefficient based on the first and second

coefficients, wherein encoding further conprises using

fi ) fici f i i he fi
Poyer TP Eof PRl <8 Ml SORRASRELT: lent ror o

encodiegnd for fivmtisBganefitsdyger ereddediiiera apphirsastes siaé; and
claim56, wherein the first coefficient i s a base .
| ayer MeaRs fRTafuadizige Beetererd &ver sherdeHedale @by second step size,

%@%eﬁﬂ. k¢t ste ﬁ?%faﬁﬁ Igﬁéé)‘rﬁﬁgﬁe@tsiﬂe%@ eldtESh{H 8alSFLR.

coefticient, urt retn the nmeans for

sel ecting further conprises neans for selecting the

first . prime coefficient, to be eith a mninu f. the

bbr o1 TEOGPPTERE R A P RaEBre Chkk FrechBRLORY g g further
ARret R RIS ed RUinEANE SR thd Bhirh WoHEE Hats HITHel FEQSlafER &R $n the first

and second layers.

61.  The apparatus of claim 53, wherein the data are inter-coded data and further

wherein means for encoding encodes the inter-coded data in the second layer.

62.  The apparatus of claim 53, further comprising:

means for encoding overhead information, wherein the overhead information is
a member of a group consisting of data identifying a number of layers, data identifying
a layer as a base layer, data identifying a layer as an enhancement layer, data identifying
an inter-relationship between layers, and data identifying a layer as a final enhancement

layer.



for setting the second prine coefficient equal to the
second coefficient. 58. The apparatus of claim53,

wo eooblogr2conpri si ng: nmeans for associ ati ng bl oPKI/HsR0€008761

i nformati on and notion vector gnfornation with the
first layer, said block heade?” i nfor mati on and moti on
vector information being derived fromthe received
data. 59. The apparatus of claim53, further

conprising: neans for quantizing the first _|ayer . , _
8hcodédegapYeateagatl paqdium e@&lzbﬂﬂ 08 2 methed frr gngpding multimedia

gé{g%gﬁ{eﬂg)dtclgﬁ]ﬁgﬁl%nd | ayer encoded data at a second
step el

si ze, whe n“the first step size and second step
si ze selectingldataefdr bycalimial &fifsatayor and9 secbhé layep & dtays decoding

of .clai m53, erei.n the data are intra-coded data and
P{J‘ihf'ﬁiéﬁ“m& '%Cq{@%lﬂ%‘fg%‘?r’ odi ng encodes the

| Nt r ap QAR tH@bdedtd 408 irf the st AL bnPthelsBedn@gayerr St
and second 1ayers. 61. The apparatus of claimb53,

wherein the data are inter-coded data and further

ereikp _neans _for codi,n de I -.cod -
Bt o e PRaP Qe Bhatie g ko SrESRESs IR F bR g hmices:
53, f eiddalg £LFpMdi&ithgthefB8ylaydrpandencodi ng over head
i nformati on, wherein the overhead information_is a
menbefn@ding §déifgrentid Sensment o thadHst e pesfficigntain the second
Plggper of layers, data identifying a |layer as a base

yer, data identifying a | ayer as an enhancenent
| ayer, data identifying an inter-relationship between

L ayer and data identifyin |l ayer as.a _fina

65 an dbr EREPYIGy ot madtishil ATy L quiREria el Liyer encoded data
esRpEMs Rire: dBREM9chtf RFtheNGRGEAGhEdohaBdieRettdtad dith@omprises a
method conprising: selecting data for encoding in a

f¢oond cpeffistena rrdafugherowlierery the first and ssgoue coeliltisipnts are used for
t.he data in a single conbined | ayer; and encodi ng the
S%F’SF%d data in the first |layer and the second | ayer.
64. The conputer-readabl e medi um of claim 63, wherein
encodi ng conprises; encoding a coefficient in the
PP+ st Thayeqmpuigicreadiblsd mgiun dpf ckienpP.amvheen faergrethed further
%ﬂﬁpﬁ&%ﬁt | ayer coefficient in the second | ayer. 65.

e conput er -readabl e medi um of claim 63, wherein the
first sdlegtimg acfivsioplde dadfficient based on the first and second coefficients; and

calculating a second prime coefficient based on the first and second coefficients,
wherein encoding further comprises using the first prime coefficient for encoding in the

first layer, and using the second prime coefficient for encoding in the second layer.

67. The computer-readable medium of claim 66, wherein the first coefficient is a
base layer residual error coefficient and the second coefficient is an enhancement layer
residual error coefficient, and further wherein selecting further comprises selecting the
first prime coefficient to be either a minimum of the first coefficient and the second
coefficient or zero, and calculating further comprises setting the second prime

coefficient equal to the second coefficient.

68.  The computer-readable medium of claim 63, wherein the method further

comprises associating block header information and motion vector information with the



conprises a first coefficient, further wherein the
second | ayer encoded data conprises a second
weowb0yeeent, and further wherein the first anPCHESWNE008761

coefficients are used for deggging. 66. The

conmput er - r eadabl e nedi um of cfai m 65, wherein the

nmet hod further conprises: selecting a first prine

tiese fl4yiee,i safit bibeis ehdenirfbendtion sind anctichewettgd information being derived

coeff|C|ents and cal cul ating a second prine

fromythe ggcstvedgalded on the first and second

coefficients, wherein encoding further conprises using

the first prinme coefficient for encoding in the first

byer Tharmbm;mitargeadablesamdhdn pcvﬁ nhlimoéiﬂf wherst thermethod further

encodi ng in.the se d | ayer

oS Al 8 TGP EDr oo i B Bigh PR si7eq 1l quantizing the

fdcond 1&}@?%&0‘%@ Qhtal 8 adebAREtEPYIOS, WiRSbiAURE fifdt s@p size and second

coeffi cient and the second coefficient is an

sinp aize ereemiatddayyey scaledpelanl error coefficient, and

further wherein selecting further conprises selecting

the first prinme coefficient to be either a m ni num of

vbe fir sthecoshpted @npdabde thddign sEadiich 68eivheeietie mrethod further

zero, and calculatu@a further conprises settlng P

SUBBHEFS pPICABING oRYer? ewowan, pderaip the Qygthead information is a
fa.€l

B B 8o R O L P Rt e o e lying 2

blyec ks hbasddnydrndada dentifyingadhyents amenewatonentddysr,nditd wantifying

ot VS L kPG 80 hamen

[Regei ved data. 69. The conputer-readabl e medi um of

cl"ai m 63, wherein the nmethod further conprises

quantizing the first layer encoded data at a first

2;{5 g pro’cesggd gue%?&iﬁ%% %lttnjﬂg 12 ‘r%lgt%n ﬂ}e{q@%?%srscg{]&gj?%gred to control
HiezAetbbd coapiith: St ep si ze are rel at ed by a scale

factor. 70. The conputer-readable nmedi umof claim ﬁ@‘é

wher ePeleeting daia fos aneadingisya Bewbrs #ad @ iega hyebiuplig decoding

of'%rcﬁﬁt P%%ln &fn%ﬁec“} eQYfi head information is a

consi tlng of data identifying a
nunbeenafdidgayie Bdect@thdaa imiha firftyayeg aad thayseconddayerbase
| ayer, data identifying a | ayer as an enhancenent
| ayer, data identifying an inter-relationship between

hayer ghe @f&e%ﬁ 8f élgh%n’ﬂ fV\YHeB@n Bnd AR codsprided:i nal
enhancenent | ayer. PtK{processor for encodi ng

mul ti nmdal&mt@fflqlﬁéllpt gslayercanf i gured to control

encoding a differential refinement of the first layer coefficient in the second

layer.

73. The processor of claim 71, wherein the first layer encoded data comprises a first
coefficient, further wherein the second layer encoded data comprises a second

coefficient, and further wherein the first and second coefficients are used for decoding.

74.  The processor of claim 73, wherein the method further comprises:

selecting a first prime coefficient based on the first and second coefficients; and



the nethod conprising: selecting data for encoding in
a first layer and a second |l ayer to all ow decodi ng of

wo bmedee2n i n a single conmbi ned | ayer; and encoRCTyS10n€008761
sel ected data in the first Ia¥§r and the second | ayer.
72. The processor of claim 717 wherein encoding
conprises: encoding a coefficient in the first |ayer;
and epslodliatige a setiohdl eriertdoafficient baedentthefird hed fécosd coefficients,
| ayer coefficjient in the second |ayer. 73. The .
pitgeeas srrodpxe furtherRomprisghuying e e primpe foattigignt fapensqdipg in the

i s , \ .

R S L e e AL for L i M layer.
coefficient, and further wherein the first and second

efficients are_used for .decodi ng. 74...The .processor :
39 oI APRPTOSeS{R OF G4 He "HIEIHD e st RSTIGETP tas® Taer residual
sebeebiémbicat hhd She REdIE ERefidieti BNin BalsRdednt!t AGerf tdsilual error
and second coefficients; andcal culating a second prine
coadfitienti, ene forberdwbereim eeleqtingt fugther eempiws selecting the first prime
coefficients,. (=Y ' [ .C ] LOG:
BRI E sl BB BER A Bt Ui GenCRITHAL RERpltpbfhcient or
keyesnd eehlatiignyrthérecongeisadseptingmbe ceamkli prirentoctfidient equal to the
encodi g%_i n the second | ayer. 75. The processor of
8¢caPAoUficitharei n the first coefficient is a base
| ayer residual error coefficient and the second
coefficient is an enhancenent |ayer residual error
d6ef f iThe gmocessmcbff aAlainh@t, wheremi the seétbed ifwighef nodpaises associating

rises.selecting the.first prinme coefficjient to be .
B RE RrRaroma maoe o Dbt RrER i 3G i ier Sad bock
$84RP thf6@Rtfoh Gh& Rotidh veEbPinfathtiea btk Aetingl fromhiiRefeceived data.
conprises setting the second prine coefficient equal

to the second coefficient. 76. The processor of claim

: rei f r i i.atd o
Tl o G S P SR VAR PERIASERn AL Bl v
\firdt Nayieh enddded Hath ay e first Seipdidel ankqlaaddap thedeosmdlay@rencoded data
and notion vector information being derived fromthe
Phe &perad st sze, Prhereth dhy figt slepotizeofndcsegpid 1P sigeereislated by a
L8 PRidJrod further conprises quantizing the first
'ayer encoded data at a first step size, and
guanti zing the second | ayer encoded data at a second

ep size, wherein e flLrst, step, Siz econd step .
?%ze ar éﬁ?eepré’{:eeséorb‘gft ‘galgb{]a{’ewqeé??g]?? m;ﬁ-{og[%ﬁ%ﬁ (BEPS S DY encoding
%fverﬁgzﬁi Mféimatidie ehefeih NiBle NBleRRAd f lfdrhRtio QBT n@fber of a group
encodi n
consistinggof data identifying a number of layers, data identifying a layer as a base
layer, data identifying a layer as an enhancement layer, data identifying an inter-

relationship between layers, and data identifying a layer as a final enhancement layer.

79.  Apparatus for encoding multimedia data, comprising: ‘
receiver configured to select data for encoding in a first layer and a second layer
to allow decoding of the data in a single combined layer; and
an encoder configured to encode the selected data in the first layer and the

second layer.

80.  The apparatus of claim 79, wherein the encoder is further comprises:



over head i nformati on, wherein the overhead information

is a menber of a group consisting of data identifying
wa@2manieel of | ayers, data identifying a | ayer BSI/ESDaS®8761

| ayer, data identifying a |ay as an enhancenent

| ayer, data identifying an inter relationship between

| ayers, and data identifying a |ayer as a fina

enhanesweiiie 4 cyéficient $h thdrstrlageansarfdor encodi ng

mul ti medi a data, conprising: receiver configured to

sel ecENQP4Ms ¢ &eff@ﬁ@g@irﬁénqrgﬁna it & tirtalpuer sl cienteiBofhg second
h@ﬁgr to all ow decoding of the data in a single

C

i ned | ayer; and an encoder configured to encode
the selected data in the first layer and the second

yer .. 80. The apparatus .of .clai wherei n. the . .
S oahe pooript Rbazn ey aufit Bhf lyobeioted 147 pmprises a first
theriibhst fukB¥eiwhedddll BBCRYLNG RysH bheydeat iah comprises a second
refinement of the first |ayer coefficient in the _
seesBeiant, aydfurthgrnwhernia the Gesé endsecond epcdfigiermtsy arapred &prdecoding.
the first |layer encoded data conprises a first
coefficient, further wherein the second | ayer encoded
data conprises a second coefficient, and further
wherein the first and second coefficients are used for
decodi ng.



