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Background

[0003] The International Telecommunication Union (ITU) has promulgated the H.261,
H.262, H.263 and H.264 standards for digital video encoding. These standards specify
the syntax of encoded digital video data and how this data is to be decoded for
presentation or playback. However, these standards permit various different techniques
(e.g., algorithms or compression tools) to be used in a flexible manner for transforming
the digital video data from an uncompressed format to a compressed or encoded format.
Hence, many different digital video data encoders are currently available. These digital
video encoders are capable of achieving varying degrees of compression at varying cost
and quality levels.

[0004] Scalable video coding generates multiple layers, for example a base layer and

an enhancement layer, for the encoding of video data. These two layers are generally
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of non-zero or zero coefficients of the base layer residual being greater than, less than or

equal to a threshold. Temporal prediction may be performed to generate the
enhancement layer residual if at least one of a number of non-zero coefficients of the
base layer residual or a number of zero coefficients of the base layer residual meets a
second selected condition. The second selected condition may be the number of non-
zero or zero coefficients of the base layer residual being greater than, less than or equal
to a threshold.

[0007] A method of using a base layer to predict an enhancement layer is disclosed. A
block of multimedia data may be used to generate a base residual that includes a

plurality of base quantized coefficients. The block of multimedia data may also be used
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[0014] FIG. 5 is a flow chart of a Transform + Entropy Coding Module (TECM),

which may be part of the prediction modules of FIG. 3;

[0015] FIG. 6 is a flow chart illustrating interlayer prediction on a macroblock basis or
a block basis;

[0016] FIG. 7 shows six 4x4 blocks in the transform domain to illustrate interlayer
prediction on a dct coefficient-by-coefficient basis;

[0017] FIG. 8 illustrates a method of interlayer prediction on a dct coefficient-by-
coefficient basis;

[0018] FIG. 9 is a flow chart of a method of decoding a multimedia bitstream using
intralayer prediction or interlayer prediction; and

[0019] FIG. 10 is a block diagram of a decoder with intralayer prediction and

interlayer prediction.
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130, and an I/O device 135 (e.g., a transceiver). Processor 120 and/or encoder 130 may
be configured to receive video data in the form of a series of video frames. Processor
120 and/or encoder 130 may be an Advanced RISC Machine (ARM), a controller, a
digital signal processor (DSP), a microprocessor, or any other device capable of
processing data. Processor 120 and/or encoder 130 may transmit the series of video
frames to storage medium 125 for storage and/or may encode the series of video frames.
Storage medium 125 may also store computer instructions that are used by processor
120 and/or encoder 130 to control the operations and functions of server 105. Storage
medium 125 may represent one or more devices for storing the video data and/or other
machine readable mediums for storing information. The term “machine readable
medium” includes, but is not limited to, random access memory (RAM), flash memory,

(read-only memory) ROM, EPROM, EEPROM, registers, hard disk, removable disk,
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[0026] FIG. 2 is a block diagram of a H.264 video data bitstream 200. The bitstream
200 may be organized or partitioned into a number of access units 205 (e.g., access unit

1, access unit 2, access unit 3, etc.). Each access unit 205 may include information

corresponding to a coded video frame. Each access unit 205 may be organized or
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layer encoding module 300 may be used for the base layer video and enhancement layer
encoding module 305 may be used for the enhancement layer video. In some
embodiments, the base layer video may be the same or approximately the same as the
enhancement layer video. Video data may be encoded prior to receipt by base and
enhancement layer encoding modules 300 and 305.

[0029] Encoded video data may be provided at inputs 310 and 315. The base layer

encoding module 300 may include a transform (73) module 320, a quantization (Qj)
module 325, an inverse transform (7, ) module 330, and an inverse quantization (Q;')

module 335. The enhancement layer encoding module 305 may include a transform
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base enhancenent [ayer e
elﬂfaﬁcamemrwdt)telr pheodmg/modslcaEOébIAe lafgmaqimntlifﬁﬁm pdudrhétpd @dicated a

| ayer ncadln roduces mul tipl e np. redi ction
o e g S ST b e TReg 0 Ao duedics wgsidua
1rif(ﬁi’ﬁhﬁbﬁ|36[)ri%ﬂ itted baxe 1byzs@ Rad eMhalRendal B &aanclaamghﬁaﬁﬂe 305 may
between the two |ayers to allow for a certain

prgdusegrasishial indermatient30s fonjher enhaneemeant dextnc Base @nﬁ @ablancement
abr@} e%%l)@}ég uﬁ%‘ 360' a?l %n 3/ Al80 911111 8}6%%ti%gha cg:}lZerrsr%D]b and 375,

ayer uce tota Over
respeCtsitlyg Bﬁnﬂcﬁcﬁl 136&11@3’7 (XmldlBS’S dndyose ¢drebihedbmitd ayiagple predlctlon

vi_.deo gnd enhancgmsnt | ayer encodi hg nodul
f

mgdelg- 1 brediqtionemngnes feRtandadey maAydRo Usth 1@ glﬁégrsm rFl?%;alayer and
o é‘fEB&l%? of iR Iﬁaﬁﬁleldﬁayﬁliahw deo may be the sane or

approxi matelly the sanme as the enhancenent | ayer video.
[0030 oForai a‘rm tine dacodaile Haser lager mayrbezeispd abya befeenendor the

nh d d .305. 029
ARG iF8o Tk B My HET o CORCAEd e £ e geference,
cotiputed B§ nRREM oy RIns RN gQﬁﬁbQﬁ A& Wréyi SO IRYs 'rﬁ‘é%l l%jﬁseﬁ for the

transform(Tb nodul e 320, a uantlzatlon( nodul e
erdppcengt lgxpsr sleterllamfsnredlmancql) borperipanegiaon aam@r@biock basis, a

ley Eﬁs‘f’seﬁ% zﬂﬁifﬂggﬁﬁas s% (])% argggc%e%fl?s 2y bag-lrs] e enhancement

inc a transforn(Te)

[ﬂﬂﬁﬁpl EorBéeQ:h macpoblick zatd BnoI(@ fram®, dimkeﬁla@éﬁ predittiol (T iggalayer
transf julL e 350, and. an inverse

.
PrgtigHen gp gﬁ‘iﬂR‘{fﬂlee iRn) cam b usey depenging; avnvarious fastors such as
thd2rue-dRporticdt Tdd Bt ef NELHAEORE REd MR eenhancement layer

quant i zat i on par anet ers hat nmay be used to determn
mﬂebkqghlmawb@pretdmed by wking nagcol]mgted b@smh!yai macrobleek. In some

apti zat ranmeters for the encodi n

o me b Brai g m e RS R G RO eender 150.
IffterpériAE pRARDE 8 RBLd, A ¥AkanREG oSt lﬁﬁerﬁﬁéﬂi‘b@oég)ﬁtay’%e predicted by

| arger quantization paranmeter indicated a
using one or more macroblocks from one or more prior and/or subsequent frames as a
reference and using (e.g., copying) macroblock mode information and motion vectors
from the base layer.
[0032] FIG. 4 is a flow chart of a Mode Decision Module (MDM) 400, which may be
part of prediction modules 370 and 375 of FIG. 3. MDM 400 may include a motion
estimation module 405 and a decision module 410. MDM 400 may be implemented by
processor 120 and/or encoder 130. Motion estimation module 405 generates motion

information (e.g., motion vectors) for the enhancement layer for the various modes.

The mode may be determined by using information (e.g., motion vectors and residuals)



| ower quality inmage. Base | ayer encodi ng nodul e 300
may produce residual information 360 for the base
wo ao0en1emsl enhancenent | ayer encodi ng nodul e 3BGI/IeR006/017179
produce residual information_365 for the enhancenent
| ayer. Base and enhancenent ﬁayer encodi ng nodul es 300
framadhe Basenayeradngiathe Rahamdempnteldieit | Suverab daddes eRig0inHP64 motion
375, respectively. Prediction nodules 370 and 375 ma
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allayy edarge amevntpfdiexgrbyi istbiassigamenfe Ipspmsrmedesothegnhancement
crohl ock i bl ock ' . g. hl.ock
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bevaageodt the higher qualiterenBarfcemeny, laydit W@y BT tvps &def tbdifig,Qhe base
intralaﬁgr prediction (e.g., tenporal prediction) can i
lagger 38d gthge pRivAICHYCHN 1305F | A% botht Bies thgc1¥Mgs mofon  information
o . g Caredi et . .
oA BLRH 8 PRt b, Kl RRE Y BIA S1 Pl in o
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L ment s he predjctj.on error.nay be encoded and
B3P e B RERGLE shilrinddso Sigh ¥ apRaRver predietion mode,
InPthe kit Bk, | shc e d.30adbes NBARERIENANY AEbN HBE T8RIRE knformation
may be predicted by using one or nore nmacrobl ocks from

by tayr cyrpmé pacrelloglh ar dtockitesdegodart 150 apaioasingormation for the
e I an G I . oDbl e
CHRRESRRRSHY SR S o SPGBl o one e
elldd032]1361 @ay4 tladsmait f noviog hférmatiof MalemBecadi @nsmit residual
. NModul e (MDM 40Q, which may be part of prediction
informatien. Fpes W3y bsrascamplithed by seifing orsigdallock pafteradod). In the
i t ' 4 i .S U -
R B RO 1L O tcins
0.aNdieorcoded dbitek_fa@m MY, idecpdes 1 Shitrotifiedtithiine rdGdual information

. generates notion i.nformatio e. g. tion vectors)

iR e B ATRRG N, TREpaq B CoHE_bloPR AP, o phe mumber

ad TRV RY The deh8f Bt AQGRY tHShédodddl BIoBRtPa8Bm( €THe code number
noti on vectors and residual s)fromthe base |ayer and

meaj be epdrsitsiteean Expr{aotomiseqdsr dPecadeieldOanisreceive [ cRde number as
i ti 1.ON. exanpl e, node "a" may be a
sl{g)g{?fg TabR eﬁ&(lgg f§pou

macrobl oc t Mvx and

Code Number Coded_Block_Pattern | Bit String
0 0 1

1 16 010

2 1 011

3 2 00100
4 4 00101
5 8 00110

Table I



MYy), node "b" may be two 8x16 bl ocks or two 16x8

bl ocks (for each partition output MV and MVy), and
woreae/11943 may be four 8x8 bl ocks (for each pare¢T/U82006/017179

out put 8x8 sub-partition nDdS and for each

sub-partition output M/ and”MYy). Each macrobl ock and
[0934]1 Bbcxsﬂon menyduilet 410aweay sad¢dt @modef evhivhtinfimencEovartows factors such

everaJ es aJ | ow ar ge. anmount of
a5 Pl bafiioh Seodtts Sadion! Bilfantton) Hodinsaeiisisoey. piauon accuracy,
o@@lli@aﬂcﬁéﬂ‘d}hlah@é’ Stc-ARRRTiBH BPtiMTIa80R R BhE n{HaLk nPh produce better
vectors when conpared with the base | ayer because of

repiilts [forgther bapgalayery whHb saneotiee rmodeaymay pradece blettelt woults for the
ase and .t he enha

et Y ThERLRe Bt Yo Bl ub e of PRGBdnathgve the

“Uest ﬁlb@e’b@S‘Q)phﬁMBfnodRBﬁir Gotd the Dhey FRéd M tAB¥nRBcement layer. No
generated by using a_ predicted nmacrobl ock and

CHYHPPATERG Yihe needed H the saee maedsdredicss khe pepasplts for both the
t K

ol R AR and e BarE G afer? TR BB im0 teotfBen based on. for

exbBplelove distortioranptirmizatory bagiuko i mpdesenstSItth bbst tradeoff between
i pf ormati on out th cur .ent _nmacro Iock or block to

m&E‘&%&‘é‘?“fi%an%E}B‘f 08~‘H Su%ﬂlcfnoﬁn THRUERr AAESIR 8’@!4‘116 410

mARYtiRge HBCMVY SOD (6O m@nﬁ f@f opRfzafi6h BiipBEdsN AHR! REESmay Provide
one node, encoder 130 may transmt notion infornation

praemssm;lw] gndfor nseder ¥30swithad sqatnf)f) rgrdelings, fTdtonsminstrections,

e EOR e AT DRSO B o B hR bl ot viaeo

dsst to 0, all transformcoefflc:lents are 0. Wen
pattern = 0, decoder 150 is notified that

bl ack
[0??39} eLh fda%ﬂcnpwrbl?%wlmﬁVlﬂ%s yeergnple af thise diffesané morse. a, b and
.g‘As €vn Ql?el %&%ggﬂﬂs%é; B%sé%ggfg%%eg% lﬁ??dﬁaa GRHGhE ARG ement
lagerded the besk ppddrience atihedeb.d & ducidiar modyleldad 0celderd mode a, then

sin - Gol onb. code. Decoder 150 may receive a
AR gele %mﬁﬁ@ 1S Jatradysshas e?amr@emelﬂtrla}‘ﬁréwéd@érveal’@@d is introduced

atmglbgsé Eagr?r?’ 4]I_f E%ac%lg‘ﬂ %dﬁﬁ:diﬂ ség'c% desbeltggl} A?{a Dpse § }'erhead is

uences various factors suc

inerodwrdd ng thetbas® lnyendrel b veplicad 49 ditRdueddf dt Gheeehncdidnt 0dVer. If
accuracy, overhead, performance, rate-distortion
e@ﬁwwétﬂieoﬂ() selegts @ﬁée ﬁoa@nr@y e Qerbeadist ingpdycsd it tthe base

i PGl 1 ERRE A FplRheRl JPEF G Brom these

vmms qaemss@ OF 5Veibeaddyr ERA qlnddé fBEEAh 14yRr BsIbEderhlifed.
"best node" or " gtlmal node" for bot'h the base | ayer

[093@] t Ree o spstdae hoth|layesy campe determined as follows. Criteria 1: If the

total cost is defined as C = ARx pase, Where X can be a, b or ¢, then the base layer has the

highest coding efficiency and the results of the enhancement layer are immaterial.
Criteria 2: If the total cost is defined as C = AR, enn, Where X can be a, b or ¢, then the
enhancement layer has the highest coding efficiency and the results of the base layer are
immaterial. Criteria 3: If the total cost is defined as C = ARy pase / 2 + ARy emn / 2,
where x can be a, b or c, then both the base layer and the enhancement layer are treated
equally or similarly. Criteria 4: If the total overhead for the entire base layer frame
should be no more than 5%, then the defined requirement on a macroblock basis can be

determined. For example, when a macroblock j at the base layer is encoded, the upper



conprom sing may be needed if the sane node produces
the best results for both the base |ayer and the
wenivancgaent | ayer. The best node may be chosePChES®d6/017179
on, for exanple, rate distorjjion optim zation because
It represents the best tradeoff between notion
bcamz:lwf ah:g/ov,emhiealdl dllosed tabe exladated gs apper GoundEEBIBLEQR- by) * 5%

e ilize TECM 500 (see FIG 5
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besburodaesthedrase tayet oABbmachding miver@Béck §, B; ped Epcram Hehgdated for
¢ qudlng of the video data. [0035] The description

B APUQWINE NACHRRIOM, exanpl e of three different nodes, a,

[dosap dFIG FEUNBw chgrt BRS Trimitem P EatrbpE CBaRlz Module (TECM) 500,
ormance at node a, and the enhancenent | ayer has

Bwb Ry be it of predissontmotyds 30, and 332 of $l6n 3moEECM 500 may
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uRENROCREBIRA BaBY Shyer td ge?ff'dt $h& @nﬂﬁfék‘fg@rgg 1351961‘?’ ehacd Eclggig fcoding

c , then DRc base overhea is I ntrodu at the
miodyle 504 mekyDRcused o deterthioa dndtioniinformeltiere6. gt motien vectors) for the

enhance F t hese vari ables,, the t o )
o RS aer et iy B8 SestloGepS e BodiBase layer prior
tociateﬁayerqﬁadlctﬁ&p 36heckitg heduld 5Py be fuskPiodcketit@icSthe @mber of

be deternmined as follows. Criteria 1 : |If the total
2659 SR4/pE nefEFeIRE@e Eisiantsingiw tppsfermeaghizase layer esidyal. aDentgnding on

[ n; :
e S BRBRBYF 2B Lol AR08 iy e sl
togrredictnthretelianaébmerirlayeeria 2 : | f the total cost is
where x can be a, b or c, then

[@ﬁg gﬁﬁ%%’i‘é Cﬁ:effﬂw e'nluﬂg?éms el yeh 8sdictiofioRg macroblock basis or
a Blotk 688 Cﬁ’lttﬁ‘ﬁg’ei’ gﬁ:dfcﬁéﬁ’ ba$ 1R tpeHBﬁn&? a k@éﬁfbl@dkg)ea]gm or § block

i nmat eri al ria he total cost
bagts (Ces @Rxpdu‘asa of the maDR)bl@:rkh(e’g 2a, 4xdhiloek sbagisy). DEorainterlayer

t he bas r .and the, nha cene

pitaBlio p b KB LG bt 1 A5 2 BloRk BheiF e on F P RRPS Apbor residual
infdrniakien @@ theomasobReks @rthé BesedRydriBa Béaséda&seieté‘rﬁlﬁiéewhether

shoul d be no nore than 5% then the defined
tor egunteElaEsit préﬁlcaomn@é tesppesdlkppdistien. c Hisd éayge eeqodingepiodule 505

r I I
) eHAHR ot SltofnR" AR Bl Biqrdford ASmE DAL e 605).
Basal lasaéradsr&ddmg mpdxﬁe 506 unaly als¢ Bjbtaln -a feferdnce Clajg) 4 nh%oblock or
1is the total nu(]lt'gyer of bits used to

fr@lﬁ%)o@é tl&eqqplaggéneint {aysh B 1ayer encqgding module 505 may determine the

number of non-zero or zero coefficients of the residual information for the base layer

(610). If the residual information from the base layer contains more information than
the reference from the enhancement layer, then the residual information in the base
layer is useful to the enhancement layer. Checking module 515 may determine whether
the number of non-zero or zero coefficients meet a selected condition (615). For
example, checking module 515 may examine the residual information of the base layer
to determine if the number of non-zero coefficients is greater than, less than or equal to

a threshold (T) or the number of zero coefficients is greater than, less than or equal to a



\ is the overhead bits in Bj-1 , and bj is the used
bits when encodi ng macroblock j at its best node at

wo bewchames | ayer. After encodi ng macrobl ock j , P@&/Us2ed6/017179
Ej can be updated for the follow ng macrobl ock. [0037]
FIG 5 is a flowchart of al¥ransform + Ent r opy Codi ng

thiVdid eT TEGM: e8Qualvidfdimatity iktfudearall fén-geredoeffioddhts or some
modul es 370 and 375 of FIG 3. TECM 500 ma){ i ncl ude a
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to.interl ayer d nodul e 515 may be
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Fction on
mésy @hip&ﬁi@tétb;&b&mﬁbn aviaiPy okrelﬁrﬂsmcﬁ blbdakt 20, ay@ldual block 703, and

o BT 5 REHRCLR. IEeRkock BESLE. o e o

refefere - bl@cl("’?f'S bl %é‘ld@aﬁslblééﬁ 725 0 Emd it RIbAMRIcteRl BREE 128N or the
on a 4x4 bl ock basis or a 2x2 bl ock basis, notion

enhafcemeat lager. MTPend residhuhl QIOCkaQQ 786 DI #ndokR0tare shown to have

bR GPREF o i HEGRT Gy P APRETo BF HoofR e Y. Belfency

do88 (8U5) OMCBas6cK POBMa$ e aghdtedtiihend BfotidhVinformation in the
deternmine notion i nformati on and resi dual information

bapo fayeh e Roeanstrieipd black (5. mmabe forsipd byewingi porjlisisais fpom MCP
"? r%SI fbgé?&?he e&lh %@e :rgg‘fe&’l‘ggg‘g?é B]gglsf e7 2 encglg%ﬁnw using

(e@%dbﬁn@ﬁ&efﬁi}ieﬂﬁfr@ﬂﬁeﬁ@strhﬁembhfobf71(<hf non zero or
zero coefficients of the residu forﬁgtlonfor t

[084%e T@y@.terkaa%yredwwﬁwp HBay being arm? PB A& MOBHERG 60T 1ﬂsnts in

re§1g|flaj é?%(equ f%ﬁ,:;[lﬁ asg H%/g C@ﬁéﬁé} n? g,:;] rép? ents tzahcoefflclent in MCP

blb&S 700 ahd IR @6praden@nar Bndoded lﬁ@ﬁ&eﬂoaw%fﬁméntuﬁ%siﬂuzﬂ lock 705.
t he enhancenent |ayer. Checking nodul e 515 may
Tlbeteesmstretedhedffieient for reconstructed block 710 may be represented by X b,t+1

=X vt + Ey1 and may be used for interlayer prediction. The reconstructed coefficient at
the same position for the enhancement layer may be a copy of the reconstructed
coefficient from the base layer. If Ey;; = 0 or approximately 0, then the coefficient may
not be useful to the enhancement layer and temporal prediction module 525 may
perform temporal prediction to generate the reconstructed block 725 by using MCP
block 715 and residual block 720. If Eu # 0 or approximately O, then the coefficient
may be useful to the enhancement layer and interlayer prediction module 520 may
perform interlayer prediction using the coefficients. Hence, the reconstructed

coefficients for the enhancement layer can be copied from the base layer. Each



t he nunber of non-zero or zero coefficients neet a

sel ected condition (615). For exanple, checking nodul e
WG i®orewgaxam ne the residual information of tPET/D8XE6/017179

| ayer to determne if the nuE?er of non-zero

coefficients is greater than,”less than or equal to a
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ter | ess. than.or e to athreshold (T). If
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illustrates a nmethod of interlayer prediction on a
appEesimptelel wWhorecthe spmcofedt npargere. copffecientp mayvbe deitroudesd by a
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refitload lco@ffididhay inttitembasklotiayes.. The bot tom row i ncl udes
a residual block 720,

1084 b riERe B BRG etdebiyer precsioncmaaHe SHe Ay determine
min% 8 qLM-;P ze@%efffc?én%mé){hgQQd%Q?oefﬁQ%ﬁtsGq}lea&gl: Y%l%r and the

are shown to have been convert romthe spatrta
enhanagmenpilayet 83 mdion exemplee ther amsifrmmmg@antiged coefficients may be

e e, TR oMl ol FORGHR Hls ohere C. may

bel fhigeresidRar enetitiehts &6t BleOsihadd@ndmYaRe Lfar @g%@/ bHSthQ Yesidual

coefficients from MCP and residual blocks 700 "and /05.
copflicindt ofidhe dagst drvkr. 7 Igtentayerbpretlistioe dnodule S2AgmaR . tnsmit the

M?gg%%@g%&ggjﬁo @g@ts fromreconstructed bl ock 710.

e I'n predi ction nay be perforned on

[004d] ribnhe sigo (IfC@etltJD eﬂ agm $>f m(lggsm@lu a{te@aly@p breaﬂﬁloh%odule 520
t he base represents

| a

g TG T A 4] RBTERBISor 0B bRt zen (Culip B e840 and may
tra%@xﬁﬁ%ﬂq"eﬂaﬁhl £6&MBiclell bnd e'h?isd

The reconstructed co OF lI&‘JC‘JT%@nrt1 (IXQIU@§??J g(fh%c g %(845)'
(004 (. @elsraeﬂpwstélattsrf Dynerhddl, 900 ofdecddirtg a nittithinedin ditstream

for ter er Hredi ct .on. Thlg reconstructed

usmge*n?{ E}yglhtpr ction of nte ayer pre iction. Processor 140 may receive a
multimedia bitstream having a base layer and an enhancement layer (905). Decoder 150
may decode the base layer to determine whether the enhancement layer should be
decoded using intralayer prediction or interlayer prediction (910). The base layer may
include a plurality of base layer coefficients. In some embodiments, to determine
whether the enhancement layer should be decoded using intralayer prediction or
interlayer prediction, decoder 150 may determine whether the plurality of base layer

coefficients include at least one non-zero coefficient. Decoder 150 may decode the base

layer using intralayer prediction if all the plurality of base layer coefficients have a zero



the sane position for the enhancenent |ayer may be a
copy of the reconstructed coefficient fromthe base

wo a00en1943 Et+i = 0 or approximately 0, then ther/us2006/017179
coefficient may not be useful to the enhancenent | ayer
and tenporal prediction nmodi#e 525 may perform
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val%?%@ n%{QIS by usi ng Is/ngbl ocl%al71€r> gn resi dual bl ock

phirddy of basgtlayer coefficieasprap g inpaizetoyvatue. t hen t he

coefficient e.usef ul t ] y an
R LG £ PP R Bl TP IRTR DA B aBth anc
intbrMyRf hRWRtioR! E3HcEHErOIN00Thdythd figt 6DgbEdssoreisandrianieeoder 1500

the reconstructed coefficients for_the enhangiQEﬂkm may be

and apay beansede e appleanant dhe tAEhRE Flkgep. Deco
imgﬁgc'lﬁ%ﬁf fb&\‘fvhe BB stk e DiRRar SlaliBward NhESHYHE, tR any

erm ne er 'to use interlayer prediction or
comBifan6m thepsof diDicbder. 1000 enaydeélie b eatisioh onodule 1005, an intralayer
enhancenent may, be sent ffon1en%@ge

| 0to .
prefiigoBoROatp, 0T A TSRSt B Bt ¢ Brpision module

1005°BBY rede¥ e fuliBntdiE bistRas hattdg M0 18/eP af@8h Ehltinedthént layer
I'n a macrobl ock. Using the residual coefficients in

and essyddeabdertier sk dasier 7@ Beternpine Whather tysr endiapeqrenit fygFleould be
cegisi) ok nguRK PBAHG opH R B  JERTHye proiction

méfRdd oPlogky helised 1ot @cbéyte ephiadembntdaysraditgeintr@@yergyediction.
determ ne a CBP for the enhancenent |ayer

CBP .
InieB By DroceF) mpAUIGHPbS Ay R ERD decofic L GHEHgnt layer using

. [ yer prediction nodule 520 nay assign all
1“%@%???%%%%#§'in resi dual nmacrobl ock 705 to zero (820)

[064T] ITaoine @ndbodimenes oftthe invendomn bh apparZ@S forprdesssidg multimedia

150 (825)..1n, sq e dinents, . T _ma 4 (or .
R GO T T SR TR N -
m&ERS b &ét@l%jﬁingaé/ b 196 eeIaNEd TR¥ Bednk TeRHetEtMMAIE Bbase layer

wei ghed sum of” the residual coefficients based on the

resideat ey of proeessasildUapncodert 1304 dases laysr tapsoding module 300,

crobl ock 705, [.0043 f Pb + C .
e Bt G4y RITE dnodmieialE sicfrel Syt S1Edd 75, motion
esHBRAbA ARFIUROS0T, idetiBidhmoEilag10 hed/oebadliayercaebding intodude 505.

of the base | ayer and the enhancenent | ayer ,(830&9 For
Thexeppetratus meg ineldanensiutoimesiapmuganteriayamredicign pppgenerate an

oSS R PO Vg oot of e
bas@ &fyki edseduiab oo nuhbee nhasro evefiiicientsyefr thahdseClyemsesidgal meets a
the residual_coefficients of the base.l ayer. _

figsh selepisg crongitomh o meouTY BIEPTRINE PR, Ppfigtion may be

pr%&géﬂ 126,0¢£8869480 1 586 ( BI&) encoding module 300, enhancement layer
encoding module 305, prediction modules 370 and 375, base layer encoding module
505 and/or interlayer prediction module 520. The apparatus may include means for
performing temporal prediction to generate the enhancement layer residual if at least
one of a number of non-zero coefficients of the base layer residual or a number of zero
coefficients of the base layer residual meets a second selected condition. The means for
performing temporal prediction may be processor 120, encoder 130, base layer
encoding module 300, enhancement layer encoding module 305, prediction modules

370 and 375, base layer encoding module 505 and/or temporal prediction module 525.



[0044] If the sign of Ce(i,j) f sign of Q(i,j), then
interlayer prediction nodule 520 nay assign all
wo e@oduahs coefficients of the base |ayer (Cb(iP¢¥/PsS1006/017179
zero (840) and may transmt all residual coefficients
of the enhancenent |ayer ( i,j)) to decoder 150
[004815)In sbRe4aiboint2ntOof the @nviehfivn, @l apparafus fordicbdidg AGAultimedia
of decodi nlg a multinmedia bitstreamusing intral ayer ) )
bijstrean ds diselosed. i Ahe apagratus Jpayinetudg imeans %@’é%’r"“l&@ TRg{imedia

. ' j ' i [ a has :
T
mblsisediayistireira mkat & piobesswh i) decddae 1 Ehinaticredeeision mpdule 1005.

shoul d be decoded using intral ayer. predictiqn or,
TR aPp REBIEETGHS (Tt odma e s i Oefgine whether the
en'hQﬁ'éeﬁg:rﬁT% glél PUEROIE YoOf adiBasy | u%}f% iR @Rhfer ChRAIcTion! Br interlayer

sone e ments, to determ ne whether” the enhancement
predigeon. s Hithel tedves fecdededing sinayy be rproedssgret4(rdedpdari b1, glecision

U 0P RSt BisoRon GRLE 1LY dplTRY s el aiction module

1018¢cl ude at | east one non-zero coefficient. Decoder 150
nag decode the base | ayer using intral ayer prediction_ .
(0049151 Thasp eof pardinaryi sKill g¥ oWld appresipts thab et vaiaustiflusteafiyve Jogical
(o] a h i .
IS Htfes” M REPRERP feck RN W XBERRR it tp, ypmples
diedlotedderdiayeay be afdpiemanndds ad alsctaomo haxiwrase, vainyeiter software, or

0Q46] FI 0 i.s a block di agram.of dec r 00
QR oRE 4] bifter T GIRRE: OGPt Bier g ageap it cggvare and
sOBRRH &hri d0Ru SR vE %oﬂgbﬁen@{ bRICRE, 88sRMles 1 ARl il steps have been

decoder 1500 and may be used to inpl enent the nethod

desérilid@bo9e genesdliein t¢@@0ohtheir Benciiapaliyre NWheghdsyguch functionality is

FESHAE sy IR o MR SR S

deéigsi Sondtifai R ditpBsclOfbtheadVet il dyaleay eSkille@ dithnOmayaigletnent the
1010 and an interlayer prediction nodule 1015. .
depebesh SEnchipuality BOUFYiRg) Waye doy eagh mardqudapplication, but such

i GECL SRR D08 SRRETo| B Fcftof ds RANGRE HHHark ) fom the
scepbafihe isciosédethodhioul d be decoded using intral ayer
rediction or interlayer prediction. |ntralayer. : .
oSG B SrinatstEeE G Jodse it o can I EHgs described in
cSRBANMENRR thel @4ATp1d¢si QodeR hERIAWRY bRIBPAdnd: or performed with
Interl ayer prediction nodule 1015 may be used to

a genwalepurheseeprneaseennendigitalysignal) pravgsson (BSPhyear application specific

. bredi cti.on. | n.spnme _enbodi nts, of the
Pl d T it (RS, A BB SRR el GGy g, other
pﬂ%%fdﬁﬁnﬁﬂ@ Okt ddvise,! [Misatdd | ghe drayensdstbs 105i8C|dseele hardware

e apparatus may_ include ) i i
components, or any combination thereof designed to perform the functions described

herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
microprocessors, one Or more microprocessors in conjunction with a DSP core, or any
other such configuration.

[0051] The steps of a method or algorithm described in connection with the examples

disclosed herein may be embodied directly in hardware, in a software module executed



means for determ ning a base | ayer residual. The neans
for determ ning a base |ayer residual nay be processor
wa2es/1ensdder 130, base | ayer encodi ng nodul e BOOUS2006/017179
enhancenent | ayer encodi ng ul e 305, prediction
nodul es 370 and 375, notion €stimation nodul e 405,
byle prasiessor,mrdolacohbating b thetawe A agfieware meathlagayoekidesin RAM

505. The ,apparatu i ncl ude for performn
mERBER B8t B BaYe: ROV BegeHer BEEOM ERmaRbe Rk Sy apemory,
rebR&ré Uald dikk 3t rel@ ol ORR, aPéDaROMJQﬁ%ﬂglt)th'épfﬁrﬁle&f%%oer?geo?ledium

coefficients of the base |ayer resi or a nu
kneayrpincihefatt. cAe sxemplfiryt fierapa seedivay éy coupliddioahe paeessoasuch that

irst I ed.condition. The neans_for .performn .
enb g e 5 S KO AFRP RO Homy B, PERC B orfhenB o. e e medium.
InltBO altb@ativd, Ay stoRBE bidiGn MR WBELInRIRaI t6 E8BOY. TIRYSbcessor

encodi ng nodul e 305, prediction nodul es 0 and 375,

andh e pigirse BReivE myynisdideeins e Applicstion rfipeeifigylmtegrated Circuit

[ 0 520 T S LG an
I Ay NS, P 0 E, o
angrthe stoeage mhediay enayrresdelardisdréte@bnipeastts ke ofirelesH mivaet.

A e SR GuEr 1 e EEE Lk SH e oSy
per&H SRUAUinABEEIE] 3n BRCANE S8kE6E 88 68 Qﬁjécldsg@ meft¥ls TR&Afparatus.

for performng tenporal prediction may be processor
Varpgis rapdifigetions 30 thepmexanipgewilbbe vadily apprdertdo 808¢ skilled in the

| dj dul e 305, i cti _
oo SRRk Yer0S O, BRIl Y it 0B withou
depardingrfrare nipospirit rsesieafithdiselesddem&BEd htD4sHardtis. STHBRdescribed

enbodi nents of the invention, an apparatus for
engadiiaeniy 25 tpube sonsideredpn adlireenssisi aplyy ps Blustative apdanot restrictive
o s o Wi kP HES LR AGR, hRicah P AL A AaERL b FRNr han
byl thy doregding demaipsiofi.oAllrchargosiwigclacomé ithirdiha nisahBigr@drhnge of
may. be prgcessor 140, decoder, 150 and/ or deci sion
COMhALAREY i’gg?.éaf’ﬁlé agdn bp acﬁﬂ)wlaﬁ%ﬁl?ﬂéc%ns f or
decodi ng the base | ayer to determ ne whether the
enhancement | ayer shoul d be decoded using intral ayer
prediction or interlayer prediction. The nmeans for
decodi ng may be processor 140, decoder 150, deci sion
nodul e 1005, intral ayer prediction nodule 1010 and/ or
interlayer prediction nodule 1015. [0049] Those of
ordinary skill would appreciate that the various
illustrative |ogical blocks, nodules, and al gorithm
steps described in connection with the exanples
di scl osed herein may be inplenented as el ectronic
har dwar e, conputer software, or



conbi nations of both. To clearly illustrate this
i nterchangeability of hardware and software, various
WO Rdogaiwas i ve conponents, bl ocks, nodul es, ci rBCi/US2006/017179
and steps have been descri bed above generally in terns
of their functionality. Wekher such functionality is
inplemented as hardware @, gfi§ware depends upon the
particul ar application and design constraints inposed
WRATIScCDOAEMED ISystem Skilled arti sans may i npl enent
t he described functionality in varying ways for each
particul ar application, but such inplenentation
decji si ong 5B@BH G padcelnd MuRITEdA aatadminprassodigied with multiple
departure fromthe scope of the disclosed nethods.
layg19@6®priding: vari ous illustrative |ogical bl ocks,

nodyl.es,. and .Ci L ¢cu] cribed in connection with the
exa F@ynmgsacqagggag}e{feérs@:ﬁ%l, ?r%{/) be i npl emented or '
per h&faratinpirtér] &g preaiicion pu rgensetepmonthascamend lajieg rgsadual if a
si ghal processor (DSP), aﬂ i)pagl i.cation saeci fic of zero
numheregf MORTE] copificienispbythe bapg dayer Jeyigralnihg 8UgheTe
coegfi{:i@%(ts OFFas® faly%t Relu AR SCITRD ke di@Blshddedn. Ce,
I'SCrete gate or transistor |logic, discrete hardware
conmponents, or any conbination thereof designed to

performthe functions. described herein, al - :

Dur pose. phocetiot obdinhd i ap it elou SGRRLR iy et if te
nuRbtESMNAH-¥R0 chORicRMACEIHO bagtilydraresidyal 4o gardrithamadr equal to a

processor, controller, mcrocontroller, or state
thrashokd-ne. A processor may al so be inplenented as a

combi nation of conputing devices, e.g., a conbination

of a DSP and a m croprocessor, a plurality of

M cropr oqéesn¢thod ofielatn 1nwiezeinitbe Gipst selestsdcondition is met if the

conjunction with a DSP core, or. .a t her such
et ol eSO 08 T bpaloNrapudEH T e P gt fual to a threshold.

al gorithm described in connection with the exanpl es

di scl osed herein may be enbodied directly in hardware,

i n a.sof thkar enatibafllof eleine ul ewbgrein metfossingr intgfayes prediction
. combi nation of the two. A software nodul e nay reside
inglpde®am nenory, flash nenory, ROM nenory, EPROM nenory,

EEPROM Nejeirinih@dicobBicient bR Bash Jaker racdsmustad biockibaked on a

a CD-ROM or any other form of storage nedi um known in, )
coefiisieat of akaseleyaprefergnes Wpekyand gpefficicat e%ﬁlﬁlrp?é‘ae Tages pesicual;
nﬁrocessor such that the processor can read information

rom and wite information to, the storage nmedium In

t he al t erdeddriniging tahevesficierage ameetihancamesnt Bayer me@gstaictecblock
t he processor. The processor and teﬁq%s orage medi um
bw&‘é@%"é@ﬁ%‘?ﬂhﬁﬁ?ﬁe&%}ﬁ SRR OGNt egr at ed

Circuit
5. The method of claim 1 further comprising performing temporal
prediction to generate the enhancement layer residual if at least one of a number of non-

zero coefficients of the base layer residual or a number of zero coefficients of the base

layer residual meets a second selected condition.

6. The method of claim 5 wherein the second selected condition is met if
the number of non-zero coefficients of the base layer residual is less than or equal to a
threshold.



(ASIC). The ASIC may reside in a wireless nodem In

the alternative, the processor and the storage nedi um
woreyenesitdle as di screte conponents in the w r eP€EES2006/017179

nodem [0052] The previous description of the

di scl osed exanples is provié@d to enabl e any person of

or diznar y mhKighdthddlot Biginarst whereifbthe seondseldcted ebngitlopsiednet if
nmet hods and apparatus. Various nodifications to these

theeamipired 2@id ¢oofficierta @f (Re hassdryasiresidnal posreatek thaneer ¢qyal to a
ﬂ“I%%? rt, and the principles defined herein may be
g ‘ed to other exanples w thout departing fromthe
spirit or scope of the disclosed nmethod and apparat us.
The descri bed enbodiments are to_be.considered in a

I 1
resPect s Toamethad ofiqlaim } whewpin pestprmire tPRBPT ProdiRsion dppludes:
t he scop . i ti 1 ’ . h
the appedsepihy's phMADIdrAn cro caBicRRL B th Bk BtheSlual o
zesdeand i ption. Al changes which cone within the neaning

and range, of equi val epc f .the clains e to he
enbr aced d\ﬁW‘ﬂ“& ﬁ&op&dgﬁ@f@ﬁrﬁ;glwﬁ@%ﬁ%%g&ﬁ@ block
baded dh Feb&HRLieRl ofP4P&RREESSerTUAYek METBleacdIBlbak Bfd BGoefficient of an
associated with nultiple |ayers conpri sing:
enbl@tcemantiiyey resibabe | ayer residual; and perform ng
interlayer prediction to generate an enhancenent | ayer
residual if a nunber of non-zero coefficients of the
bas®.| ayethermahsiaf clafm d forthiredongfiisingr settoged fadei teribdicate that
of the base |ayer égiidual geets a first selected
the ephanequet layer fepiduakshaplg nof be fraRsmiiediner ein the first
sel ected condition is net if the nunber of non-zero
coefficients of the base |ayer residual is greater
t harlOor efjugrbcdseora forh pesiceding 1BultiTiediandathobieing asegiated with
‘mergi n the first sel ected c%iraqi_tion is met if the
myitRIGRYeES ARTECSEU IS WEYSE Whe base | ayer resi dual
is | ess tRanmile L6043 1ayePradidubl, @sdiol d. 4. The method of
claim1l wherein performng interlayer prediction .
i ncl udes:pedfetmrinterlnyry paedieféarf jocgeagtatean gnivasemenlayer residual
..reconstructed . d l.CJ
i oo e ol BrvsD BPeEraRon hepP ol Tl B pAREE of zero
coeBW@nts 6hélbak lay@néesidual meets a first selected condition.

11.  The processor of claim 10 wherein the first selected condition is met if
the number of non-zero coefficients of the base layer residual is greater than or equal to

a threshold.

12.  The processor of claim 10 wherein the first selected condition is met if
the number of zero coefficients of the base layer residual is less than or equal to a

threshold.

13.  The processor of claim 10 wherein to perform interlayer prediction
includes:

determine a coefficient of a base layer reconstructed block based on a

coefficient of a base layer reference block and a coefficient of the base layer residual;

and



determ ning a coefficient of an enhancenent | ayer
reconstructed bl ock by using the coefficient of the
whawe/1l|yer reconstructed bl ock. 5. The net hodP@f/ustoaé/m7179
1 further conprising performng tenporal prediction to
generat e the enhancenent |dper residual if at |east

one of ajhumher , abefeRn? 6f fh RRNEEMERNATer @EcdnS@ud@d Block by
| ayer residual or a nunber of zero coefficients of the

usirzahe cheffietent efsthel bade layee resonstasiasidodel ect ed condi ti on,
6. The nethod of claim5 wherein the second sel ect ed
condition is nmet if the nunber of non-zero
coeff i ci Rt SrodesidiCofodRem| &Y efiurthes cOufeduréd tb egesfdrinamemporal
or equal to a threshold.7. The nethod of claim5
prediotoreimgdnests hesnhansement layer desidial ifor 15ast ope; ofj anympher of non-

zero gg%ﬁglgp&rcﬁfth% Rasgr §idd: %ﬁ%\%ﬁ oPh tu'ﬂﬁ)eﬁﬁfgerb% icle®d SHUBL base

Hres e nmet hod
lay &ﬁeﬁh@ﬂﬁh&ﬁ#&ﬁkenmsﬂwmédndmhu@ntenporal preductuon
|ncludes assigning a plurality of non-zero
coefficients of the base |ayer residual to zero; and
detegm n ' Bétedl 8BYRYition is met if
rocohst r oapiboERELY GARTLs Bhodih BERAARTRRNe] AUt
theamintee effRnh-zbmymefiiciing efihe besolaveraesidualds dass ithaneptedypl to a
an enhancenment |ayer residual. 9. The nethod of claim
threshpld: ¢ her conprising setting a code to indicate that
the enhancenent |ayer residual should not be
transmtted. 10. A‘gdocessor for processi g 3u A ¢
dat a6bei r’fge@msﬂoap aigp {4 wierein} e geqorg splscted fgn il s et
processQr | | &V a
S e Y R R
thregRi.at e an enhancenent | ayer residual if a nunber of
non-zero coefficients of the base |ayer residual or a
nunber of zero coefficients of the base | ayer residua
meeys a ik Fro%@és&ﬁ%? ¢iapndist Haseinl to pERBrmr REHSED! prediction
claim 10 the first selected condltlon I's met
indlideshe nunber of non-zero coefficients of the base

lt ﬁ)r/:;hgﬁgalssqgr? Ia ﬁlﬁraﬂ{yegft r%n-tzegg "Loeffictents l)f R Bhse layer residual to

zero; and

determine a coefficient of an enhancement layer reconstructed block
based on a coefficient of an enhancement layer reference block and a coefficient of an

enhancement layer residual.

18.  The processor of claim 10 further configured to set a code to indicate that

the enhancement layer residual should not be transmitted.

19.  An apparatus for processing multimedia data being associated with
multiple layers comprising:
a motion estimation module for determining a base layer residual; and
an interlayer prediction module for performing interlayer prediction to
generate an enhancement layer residual if a number of non-zero coefficients of the base
layer residual or a number of zero coefficients of the base layer residual meets a first

selected condition.



12. The processor of claim10 wherein the first
selected condition is nmet if the nunber of zero
weo@bfiiwients of the base | ayer residual is | eBCT/URENG/017179
or equal to a threshold. 13. Jhe processor of claim 10
wherein to perforn1inter|aye} prediction includes:
determ ne a coefficient of a base |ayer reconstructed
bl ock. bas on_a coe ase Ia ref erence
b1 oof0:andThe SRRARHHE OE 12115 wierpi<BE Mayelacied: crngition 1 met if
the e L6 dtzéto COBfHcchisC ithObas TayRR ti‘ééﬁﬁl%ﬂﬁr%reit@iytﬁﬁn or equal to
reconstructed bl ock by using the ‘coefficien
afuesdoldayer reconstructed bl ock. 14. The processor of
claim 10 further configured to performtenpora
prediction to generate the enhancenent |ayer residua
i f apl.l eaShe apgarsths of BLAFAED Wherfianhe €@ eRefHi @h#ibs is met if
of the base layer residual or a nunber of zero
the gurmbeg jof g0 speffipienisaelethe S3pse laves irepidual ik dass thars et egipl to a
ﬂ%ﬁh&ﬁted condition. 15. The processor of claim 14
ereln the second selected conditionis nmet if the
nunber of non-zero coefficients of the base | ayer

resi | ess th I t hr eshol 16. The
pr ocg%s or Jng? AN ‘iflmfquﬁerF]ﬁé %gﬁ?}f"d’%@ieglffl% module:

condi ti onddtermi¥Bés h obtfigicAtBDL bakf 13@!@1r ﬁc&%%ﬁﬂeﬁ'tﬁégksba@gd on a
the base | ayer residual is greater than or equal

cqaffidenrcifd basg laypraefsrance blosk and acloaffinicnt ofiley bise layer re51dua1
a]{%{arformtenporal predi ction includes: assign a
urality of non-zero coefficients of the base |ayer

resi dual deecrzeines a aoufficieftesfint@hancearhf lagéeRtotrua®d block by

enhance er reconstructed bl ock based on a
u%@%ﬂPFeggﬁF“b?‘@ﬁbéﬁﬂéﬁ%@#@ﬁﬁ“ﬂﬁ?@ﬂoﬂéferenee bl ock

and a coefficient of an enhancenent |ayer residual.

18. The processor of claim 10 further configured to

set 28.codEhd¢ appardius amfeclaimatwt ﬁ&then hcampei@mgt a [tamporal prediction
mo&i'?&?' houl d not Jansm

pe orming tempora pre iction to generate the enhancement layer residual

if at least one of a number of non-zero coefficients of the base layer residual or a

number of zero coefficients of the base layer residual meets a second selected condition.

24.  The apparatus of claim 23 wherein the second selected condition is met if
the number of non-zero coefficients of the base layer residual is less than or equal to a

threshold.

25.  The apparatus of claim 23 wherein the second selected condition is met if
the number of zero coefficients of the base layer residual is greater than or equal to a
threshold.

26.  The apparatus of claim 23 wherein the temporal prediction module:
assigns a plurality of non-zero coefficients of the base layer residual to

zero;, and



19. An apparatus for processing nultinmedi a data bei ng
associated with nultiple |ayers conprising: a notion
weginemedisdN nodul e for determ ning a base | ayePCT/US2006/017179
residual; and an interlayer prediction nodule for
performng interlayer prediction to generate an
enhancenmediterhngra icesifidisat of fanaenhandeedenoflaye rredcﬁfs@ucted block
coefficients of the base | ayer residual or a nunber of
baged pn ageeiciang pf an sﬁh%rﬁenslgsléyqrgy’@reme @i%aandr?e%ﬁ%ent of an

e@&ﬁ&%ﬁﬁ? ﬁggggm&gndltlon 20. The appar at us of claim 19
erein the

irst selected conditionis net if the
nunber of non-zero coefficients of the base | ayer

resi s reat er equal to.a threshol d. .

The Shpar e APrarte of iy P5.AGHEF hormieg fESBdaedle o seta
codle el |ridicar th§t tH@&nﬂaﬁqcélﬁaumW Bdsidbl AR FRBE ladBied. Of

the base | ayer residual | ess than or equal to a

threshold 22. The apparatus of claim19 wherein the

| nt :‘ﬁn S{Pg’?r gcﬁs nPocg%s?n& g‘?%(ﬁ) Qedc’ be?n fa'ss%'cfaped with

ase ruc ase

mﬁm@iefllayasrea@mpﬁm%base | ayer reference bl ock and a
coefficient of the base |ayer_ residual; and determ nes
a coef fi cness fofdesgrmining adselayen isydvali adonst r uct ed

bl ock by ps Aﬂgq {E@f&‘ﬁ?@é ﬁfﬁﬁ%‘er edidfontd geenleﬁi'eeﬁn enhancement

reconstruct e ;apparatus of- clai m
lajerrrediéual a:fcamnnlmr of nen-ZermyoeHicigteofi the base Laysed m¢seiu‘ab or a number

erfor rediction to ner the.. .
ofRAEBHAE Poye P ared By den vl M S sl hditistnber

of non-zero coefficients of the base |ayer residual or

a nunber of zero coefficients of the base |ayer '

resi¥ual Heewpparateeehbeldin @B akhasein domtirst iselacted gondiken is met if

the %Bg'ﬁoa% (%lfsno%f ze% ?65&1@@%’%? Ed%olgase E]BS’CIS Iee%fziﬂgl i3 %lreea‘fer%gan or equal to

c¢on i on

aﬁm@&bknlents of the base | ayer reS|duaI |s | ess than
or equal to a threshold. 25. The apparatus of claim 23
wherein the second selected condition is net if the

numbgy OfTHeeﬁ@a&RSJ bt 81 b8 &ﬁer%ﬁ‘%h«ﬁﬂfs‘? stIBYEE cbRELON A met if

Is greater t or equa to a thres
the number of zero coefficients of the base layer residual is less than or equal to a

threshold.

31.  The apparatus of claim 28 wherein the means for performing interlayer
prediction includes:
determining a coefficient of a base layer reconstructed block based on a
coefficient of a base layer reference block and a coefficient of the base layer residual,
.and
determining a coefficient of an enhancement layer reconstructed block

by using the coefficient of the base layer reconstructed block.

32.  The apparatus of claim 28 further comprising means for performing
temporal prediction to generate the enhancement layer residual if at least one of a
number of non-zero coefficients of the base layer residual or a number of zero

coefficients of the base layer residual meets a second selected condition.



26. The apparatus of claim 23 wherein the tenporal

predi ction nodul e: assigns a plurality of non-zero
weowbflimient s of the base | ayer residual to zePOI/US2006/017179

anddeterm nes a coefficient_of an enhancenent |ayer

reconstructed bl ock based o#l a coefficient of an

enhancenent | ayer reference block and a coefficient of

an enhancenent |ayer residual. 27. The apparatus_of . ]
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code to.indicate that .th . eh |,
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thréyheessi ng mul ti medi a data bei ng associated with
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base | ayer residual; and neans for performng

intgrl ay LGt ] 4 I'met i
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thebggbdrayfeserd esdfficiants of tiee basatiayer atsidwnl ds gefef ithrneort egqual to a

of the base |l ayer residual neets a first selected
thrgsheld-t i on. 29.  The apparatus of claim28 wherein the

first selected condition is net if the nunmber of

non-zero coefficients of the base |layer residual is

gr edber {lharepparatguefl claim 32 vheesih ghedmeaws, forpsrforming temporal

egig(ﬁar at%sdof_ claim 28 wherein the first selected
PSP POR% s net if the nunber of zero coefficients of

t he base akay@ng biralitglof ndnlzemscoetiiviens ofiedasd layer residual to

threshol d. 31. The apparatus of claim 28 wherein the
zeigp@ for performng interlayer prediction includes:
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batedly@r a coéficent of i etancemerd layse téfechemblook anthe doeisient of an

| ayer residual; and determ ning a coefficient of an
enpaicEmeRtRR¥R" TPS] ‘éq? reconstructed bl ock by using the

coefficient of the base |layer reconstructed bl ock. 32.

The apparatus of claim 28 further conprising nmeans for

per f36r ni rikhet apppratus|of shaii 28t furhertcompsismeaneans figr setting a code to

m@nfagceent phayer of &S duabud Shdtha h6AR i, @

37. A machine-readable medium embodying a method of processing
multimedia data being associated with multiple layers, the method comprising:

determining a base layer residual; and

performing interlayer prediction to generate an enhancement layer residual if a
number of non-zero coefficients of the base layer residual or a number of zero

coefficients of the base layer residual meets a first selected condition.

38.  The machine-readable medium of claim 37 wherein the first selected
condition is met if the number of non-zero coefficients of the base layer residual is

greater than or equal to a threshold.

39.  The machine-readable medium of claim 37 wherein the first selected
condition is met if the number of zero coefficients of the base layer residual is less than

or equal to a threshold.



nunber of non-zero coefficients of the base | ayer
residual or a nunber of zero coefficients of the base
wo 200en194ési dual neets a second sel ected condi t PORUSBN6/017179
The apparatus of claim 32 wherein the second sel ected
condition is net if the numBér of non-zero
coefficients of the base |ayer residual is |ess than
or equal to a threshold. 34. The apparatus of claim 32
wherddi n (e madurrireadiie mediwnwfictaimr3F whemin itfe mbtbod further
coﬂ@ﬁ@%[ of zero coefficients of the base |ayer residua
I's greater than or equal to a threshold. 35. The
appar at usle@imaliag Bc3erfieat 6f 8 bhdtelaP@aBSorsBicted HiRkHaf on a
tenporal prediction includes: assigning a plurality of
copfibisient pha daes fayer wherencss blpgleansha eogthigient phtiechrae layer residual;
ad€ro; and determning a coefficient of an enhancenent
ayer reconstructed bl ock based on a coefficient of an
enhanceneeteriniirg araieffiden ef binoaihancshent ¢ort frecneict@f block
an. enhanc nt, | ayer residual. 36. The apparatus of
bydysipe %@e?ﬂ‘?l??fé?fatﬁ%ﬁﬁﬁ%ﬁeﬁﬁecmteﬂ&lo%t ting a code
to indicate that the enhancenent | ayer residual should
not be transmtted. 37. A machi ne-readabl e nmedi um
enbddyi nd’ha mechierdreaflalie owdiwi of) cluimht3Tnwtleminddieanttbod further
[ i t.h ltiple. .layers, the nethod . .
oo SRR Aty Pultie R RS ESteny i B imant apgr rsicual i
at frastf averof nghunitieg of ayezefr @difidn®lof the BERETAEEedual or a number
enhancenent |ayer residual if a nunber of non-zero
of zgrercppidicientsof dhe base 1pes eesidupbmesta aisenear selectad gomdiden. of
zero coefficients of the base |ayer residual neets a
first selected condition. 38. The machi ne-readabl e
medi4@m ofThelmaaimiBrreadabieimediueof ¢lamh 43 ellettiadhe second selected

condition ..s net if the nunber of non-zero , )
o e fenehif Dregumprs of A0p- 2y coPHiciRnitiabihe besefoygt gpidual is less
thdnltRRqed] 16 dabsHodd.a threshol d. 39. The machi ne-readabl e
medi um of claim 37 wherein the first sel ected

condition is net if the nunber of zero coefficients of

t he ,hase [ eS| is.less.than,or equal,to a

thr é’ghm FoRE AR B R R R RS AR B R g Shofnc elected
condigtsreisnmehi€ theeht@berf off 4@ Coefficients of the base layer residual is greater
than or equal to a threshold.

44.  The machine-readable medium of claim 41 wherein the method further
comprises:
assigning a plurality of non-zero coefficients of the base layer residual to
zero; and
determining a coefficient of an enhancement layer reconstructed block
based on a coefficient of an enhancement layer reference block and a coefficient of an

enhancement layer residual.

45.  The method of claim 37 wherein the method further comprises setting a

code to indicate that the enhancement layer residual should not be transmitted.



conprises: determning a coefficient of a base |ayer
reconstructed bl ock based on a coefficient of a base
wo ayen1v4es er ence bl ock and a coefficient of theChESE06/017179
| ayer residual; and determ ning a coefficient of an
enhancenent Iayer reconstru&t ed bl ock by using the
coefif i ci @nine@iodt BE RASE al BMB! IahGC ANJrédist 6l dihatdemetl -layer,
Theﬁéachgheeré%dab eﬁ%gdlun1of&cla|§?37 wherein the
compdishagl f urt her conprises perfornm ng tenporw
predi.cti ener at.e enhancenen
"t i afhekgh e dhtide BrREA G R R phR R Bruratiy

ofgjsetlhﬁltﬁe&%éfﬁm@ﬁtsreS| dual or a nunber of zero
coefficients of the base | ayer residual neets a second

el g dho ohlark (S mUIEEREOHR o i BRIEFES fHlo PROTGEERh Eridual
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non-ze 0 coefficients of the base
| ay ﬁétefrﬁiih@t&aﬂlrst galhebsset loa mha)plumhtgadﬁ Wase quanitized basifficients;

43. The machi ne-read di um of, c 41. wher e
t he d8IEEBIAEs & [SBEAEY thg?% ot f hu%f %ﬁ&h?ﬂfﬁ%@t gyantized

ogfficients of the base Iayer residual is
Coéﬁégtér than or equal to a threshold. 44. The
mac isteeninggritio| axhapetiment ddyet sing a4 deagh epeioh theplusglithd base

further ris ro
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determ ning a coefficient of an enhancenent Iayer

reconstructed bl ock based on a coefficient of

enhdfcemdie mefhed qfe¢laimeHoefupthgt KORAHSAS ébaé‘fs?lﬂt&‘f‘% ft DgRimum
f;
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er conprises setting a code
sedondivatliecat e t hat the enhancenent |ayer residual shoul d

not be transmtted.46. A nethod of using a base |ayer
to predict an enhancenent |ayer, conprising: using a

bl oglg of il ﬁa]bﬂﬁ%g' & Gaind 460AFARE BMPridinBAfkerhffih URiminimum
|nclud|ng a plurality of base quantized coefficients;
value from the plurahty of base quantized coefficients and the plurality of enhancement

quantized coefficients.

49.  The method of claim 46 further comprising setting the first value to zero

if the first sum is less than a threshold.

50. The method of claim 46 further comprising transmitting the plurality of
enhancement quantized coefficients if a sign of the plurality of base quantized

coefficients is not equal to a sign of the plurality of enhancement quantized coefficients.

51. The method of claim 46 further comprising using temporal prediction to

generate a base motion vector and the base residual.

52.  The method of claim 46 further comprising using temporal prediction to

generate an enhancement motion vector and the enhancement residual.



using the block of nultinmedia data to generate an
enhancenent residual including a plurality of
weranceaent quanti zed coefficients; determ ni PQI/ES2006/017179
first value based on the pIug@lity of base quantized
coefficients; determning a cond val ue based on the
pl ur&BityTat nmnllimmfemam%qﬁmﬂnef eadprisied tisicg anéryyeap@ddiction to
determ ni t.he enhancenent | a usi ng at | east one
ggieraipa F%‘%QP?IE yeqr %gélée %Sﬁ"t#‘%@& coefficients or the
plurallty of enhancenent quanti zed coefficients. 47.
The nmethod of claim46 further conprising transmtting
a m AfmumTha meshast oft dhampd@ufuathier gompprisimes esing sneriayedprediction to
coefficients the.first value i e second
s lG o5 SR patRIBieh Y57 L5 P [ peBwiia SBgHr | of ng
determ ning a mninmumvalue fromthe plurality of base
quanti zed coefficients and the plurality of
enhaféenmertd aRRIFAMY Ef WHRE RiRepeAdysr ta predigfeanrapitipgergent layer,
Eﬁ 6 further conprising setting the first value to
°ZeFo % the first sumis less than a threshold. 50.
The pehdtih eﬁumﬂnah mmetinle for tusimg cblopk of multimedin simattoi gegerate a

the pluralit anc men uantj zed. coefficjents if
baseqpgiug) anglyd H%F‘di’ ‘Eiglu‘ Sﬁsezf&‘gétlﬁed’laﬁ?@gf%éf‘dﬁ%%’fﬁloF upigg the block

of Sni@ne@Auahtat R) BerRirtB eﬁf ehﬂzﬁlcgllneﬁtakésfdﬁapfmﬁ{mﬁg C£ %llty of
quanti zed coefficCients. 51. The nmethod of clainm4

elﬁhﬂnWmc:ntmﬁmzwdlcngfﬁQ@msgalldanpor aI predicti on to

generate base vect.or t

L RO ROaTe pE FEn Rl AT VUG ARG R By of base
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vector and the enhancenent residual.53. The met hod of
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Rl Rl R RN, R Y] S nancment

qouanied soefficiesisng i nterl ayer prediction to generate an
enhancenent notion vector and the enhancenent
residual . 55. An apparatus for using a base layer to

predisgt ampen NeRE ANETSs GRHERLA SihB n%realcﬂeﬁ | @Bdule further
estimati on nodul e for using a bl ock of I'timedia data
cempusesdraasmitting a minimum value of the plurality of base quantized coefficients

if the first value is equal to the second value.

57.  The apparatus of claim 55 wherein the prediction module further
comprises determining a minimum value from the plurality of base quantized

coefficients and the plurality of enhancement quantized coefficients.

58.  The apparatus of claim 55 wherein the prediction module further

comprises setting the first value to zero if the first sum is less than a threshold.

59. A method of decoding a multimedia bitstream comprising:
receiving a multimedia bitstream having a base layer and an enhancement layer;

and



base residual including a plurality of base quantized

coefficients and for using the block of nultinedia
waolaia/11e43ener at e an enhancenent residual i nclPdi/n§2086/017179

plurality of enhancenent quam%ti zed coefficients; and a

predi ction nodule for determi-ning a first val ue based

on tfeofingrtat bhse lajerhasietepmart whghercthe fehhaicemest, laj@rshould be

determ ning a second val ue hased on the plurality of
de@ﬁﬁ%ﬁq%%%w?ra&uaﬁﬂrp%%owép@r YEREUHRD-f or det er ni ni ng

t he enhancenent |ayer using at |east one of the

plurality of base quantized coefficients or the

pl ur@0.i t yThé mettvanefediant 59 weierdin e oveddyecr pedicsion 36 performed

The r s.of clap.55 wherein the prediction
OmERIRYE PloFK HEHS ST Ao o ¢ ng = m ni mum val ue

of the plurality of base quantized coefficients if the

first value is equal to the second value. 57. The

appafht usThé mﬂtfm%mf%aimw &9 avheraindhg irderiayer prediptign|ie performed

fur . Ses . 11, A a mninmmvalue fromthe
Orb#%ﬁgﬁ P@giggg lsa%ea %%gfﬁctl‘ll’gz@a&%oef ficients and the

plurality of enhancenent quantized coefficients. 58.

The apparatus of claim55 wherein the prediction L

rmduﬁg f ulhearethodpl clams Sswhereinghe Friralayes pr ipggripyes grediction is
péﬁfrﬁlegfonta acfrb‘tgéékl%émdr% doBfRidddBRi& threshold. 59. A

net hod of decoding a multinedi a bitstream conpri sing:

receiving a nmultimedia bitstream having a base | ayer

and enhancenpent .| ayer... anddecodi.ng the base | ayer

to deter nﬁﬁ%%ﬁ@ﬁéFﬁ%é%ﬁﬁ%ﬁ%&%@ﬁ?ﬂﬂayer shoul d” be
decod&grmhifiindOwhdthdrad piedlitProd Hasd 188r 0beffibleis| ia¥ale at least one
prediction. 60. The nethod of claim59 wherein the

nemeeralcagtéiciept;edi ction is performed on an NxM bl ock

o whebaiTh Rt PPl bR ShPunt B P ORE A pRTor base

lagéer d9effiditme Kaveasieso odlueg apdef fi ci ent basis. 62. The
nmet hod of claim59 wherein the intral ay

! I €l r or )
i nt efi$cRying the BaedRYBNSING THEHYsT W&ﬂil‘ii’r?nd? AelerBsne ok the plurality
ojgtga‘%l? zaytgﬁcgefﬁagﬁtg h&d £ASn-R25vEeb3. The nethod of claim

er conprising: determning whether a plurality
of base l|layer coefficients include at |east one

64.  An apparatus for decoding a multimedia bitstream comprising:

a decision module for receiving a multimedia bitstream having a base layer and
an enhancement layer; and

an interlayer prediction module for decoding the base layer to determine whether
the enhancement layer should be decoded using intralayer prediction or interlayer

prediction.

65.  The apparatus of claim 64 further comprising an intralayer prediction
module and wherein:

the decision module determines whether a plurality of base layer coefficients
include at least one non-zero coefficient;

the intralayer prediction module decodes the base layer using intralayer

prediction if all the plurality of base layer coefficients have a zero value; and



non-zero coefficient; decoding the base |ayer using
intralayer prediction if all the plurality of base

wo agoeni1waeef fi ci ents have a zero val ue; and dechdi/n§200ée17179
base | ayer using interlayer ediction if at |east one
of the plurality of base Iaj%{ coefficients has a
non-ther intatbdyee . prédictiohn mghde adeceddsorthed daseilagerausing interlayer

nedl bi t stream co a decj si on nodul e for
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and an enhancenent |ayer; and an |nterlayer predi ction
nmodul e for decodi ng the base |ayer to determ ne
whet her t he enhancenent | ayer shoul d be decoded using
intral ayer prediction or interlayer prediction. 65.
The apparatus of claim64 further conprising an
i ntral ayer prediction nodule and wherein: the decision
nodul e determ nes whether a plurality of base |ayer
coefficients include at |east one non-zero
coefficient; the intral ayer prediction nodul e decodes
the base |l ayer using intralayer prediction if all the
plurality of base |ayer coefficients have a zero
val ue; andthe interlayer prediction nodul e decodes the
base | ayer using interlayer prediction if at |east one
of the plurality of base |ayer coefficients has a
non-zero val ue.



