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reduce or renove redundancy’inherent in vid
sequences. [0004] In video coding, video conpreSS|on

often includes spati al ﬁ#ﬁéi tion estimtion
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video more efficiently. Video compression techniques perform spatial and temporal
prediction to reduce or remove redundancy inherent in video sequences.

[0004] In video coding, video compression often includes spatial prediction, motion
estimation and motion compensation. Intra-coding relies on spatial prediction to reduce
or remove spatial redundancy between video blocks within a given video frame. Inter-
coding relies on temporal prediction to reduce or remove temporal redundancy between
video blocks of successive video frames of a video sequence. For inter-coding, a video
encoder performs motion estimation to track the movement of matching video blocks
between two or more adjacent frames. Motion estimation generates motion vectors,
which indicate the displacement of video blocks relative to corresponding prediction

video blocks in one or more reference frames. Motion compensation uses the motion
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generate prediction video blocks froma reference
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hyersi Jrbenesarnt dayers ey add spaskliroselufipe i ffames of the base layer, or
&99 bl Gl &AL Sl VR crease the overall frame rate. In one example, the most

reliable portions of a modulated signal may be used to transmit the base layer, while less
reliable portions of the modulated signal may be used to transmit the enhancement
layers. Enhancement layers may define different types of transform coefficients,

referred to as significant coefficients and refinement coefficients.

SUMMARY

[0007] In general, this disclosure describes techniques for coding refinement

coefficients of an enhancement layer in a scalable video coding (SVC) scheme.

INCORPORATED BY REFERENCE (RULE 20.6)



[0007] In general, this disclosure describes

techni ques for coding refinenent coefficients of an
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t hat eval uat es a histor of transformcoetticient

10k assthai etamtplyy this diselosure provides a device that codes refinement
coefficients of an enhancement layer in an SVC scheme, the device comprising a history
module that evaluates a history of transform coefficient values associated with one or
more previous layers of the SVC scheme, and a coding module that estimates one or
more refinement coefficient values associated with a current layer of the SVC scheme
based on the history.

[0011] In another example, this disclosure provides a device that codes refinement

coefficients of an enhancement layer in an SVC scheme, the device comprising means
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nore previous |layers of the SVC schene, and a coding
nodul e that estimtes one or nore refinenent

w@omwbos4sient val ues associated with a current PEHE82007/081129

the SVC schene based on the history. [0011] In another

exanpl e, this disclosure proviides a device that codes
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& 88@%%?@?”brogran1product may i ncl ude the
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I ncl ude packagi ng materials. [0015] In another ' '
plegrash @roduki, svidels alay her wldry Misauiciueers @dd/op usedeinr & wideo coding

SR o PuSRIRh BTRT LI iRl adtt motim,
and in some cases, may also include packaging materials.

[0015] In another example, this disclosure may be directed to a circuit configured to
code refinement coefficients of an enhancement layer in an SVC scheme, wherein the
circuit is configured to evaluate a history of transform coefficient values associated with
one or more previous layers of the SVC scheme, and estimate one or more refinement
coefficient values associated with a current layer of the SVC scheme based on the
history.

[0016] The details of one or more aspects of the disclosure are set forth in the
accompanying drawings and the description below. Other features, objects, and

advantages of the techniques described in this disclosure will be apparent from the

description and drawings, and from the claims.
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circuit is configured to evaluate a history of

transform coefficient val ues associated with one or
worene/optsei ous | ayers of the SVC schenme, and eBCT/Dsi10€7/081129

one or nore refinenent coefficient values associ ated

with a current |ayer of the SYC schene based on the

hi story. [0016] The details of one or nore aspects of

the disclosure are set forth in the acconpanyi ng

drawi ngs and the description below. O her features,
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id di chene. . is .
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eqeaigngstamd decodi ng system [0019] FIG 3 is a
conceptual diagramillustrating video frames of a base

[0 8} FER G iarh ensanfudrdisgramailuytraging xideoafirapeseold bass layer and an

' 4 1S ock di agram

[ r{aaé{nr%gﬂaﬁ%pgﬁﬂecfghp% \gé%qﬁgs@r\?%éo encoder consi stent
jao2b] FiG.s4 di ssblools diagranf d0Rfchtide &5 ctanyde af blviddo ahicadpr aonsistent
illustrat{ng an exanple of a video decoder consi stent
withship disslogitsc| osure. [0022] FIG 6 is an exenpl ary

. ' vl T , .

[UORRK R ST5ChPLS BegRm) BL5lsTiy BPEQRmIVEEh JRROSI b &R fconsistent
bilitb¢lis disalgsam of a coeffici ent decode unit consi stent

| s, disclosure. [0024] FIG 8 is_a .flow diagram .
lop2iFities o5 oS5 HP Rty blogR Masiitroseh ediifeignesiepy i fonsisten
casfihik diserkgeconsi stent with this disclosure. [0025]

FIG 9 is a flowdiagramillustrating techniques for '
HW23HFKg ‘amdan cagraplaryt blegk dedeirane reé it candlagitntcdasade unit consistent
iq%ﬁ&ngkkogn%onsistent with this disclosure. [0026]
P65 %% f 1 ow di agram il lustrating techni ques for

[0828] FI®® Brulfld@cdigird illustrating a coding technique for coding refinement

coefficients consistent with this disclosure.

[0025] FIG. 9 is a flow diagram illustrating techniques for encoding and transmitting
refinement coefficient information consistent with this disclosure.

[0026] FIG. 10 is a flow diagram illustrating techniques for receiving and decoding
refinement coefficient information consistent with this disclosure.

DETAILED DESCRIPTION

[0027] This disclosure describes techniques for coding refinement coefficients of
enhancement layers in a scalable video coding (SVC) scheme. Refinement coefficients
refer to transform coefficients of an enhancement layer for which the corresponding
coefficients of a previous layer in the SVC scheme had non-zero values. In contrast,
significant coefficients refer to transform coefficients of an enhancement layer for
which the corresponding coefficients of a previous layer in the SVC scheme had values
of zero. The term transform coefficient is used herein to refer to both refinement and

significant coefficients, and generally refers to coefficients generated by a
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refi nement coefficient information consistent with
this disclosure. DETAILED DESCRI PTI ON [ 0027] This

waele@ehdswr e descri bes techni ques for codi ng r ePCHEN®NT/081129

coefficients of enhancenent layers in a scal abl e video
codi ng (SVC) schene. Refinenent coefficients refer to
transform coefficients of an enhancenent |ayer for
whi ch the correspondi ng coefficients of a previous
| ayer in the SVC schene had non-zero val ues.
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coefficient values nay be excluded froma bitstream
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f#]%c&%e ﬁrgns &ﬁélg}ggdreﬂf s %l t i a?loﬁqgal‘%gt‘ive of the

e va es or suc i nerent coefticient
caluedfor diegse refihaaient heefﬁemﬁﬁ ahayb s egclodedafréinsthe bitstream since the
associated with c rrespondl transfqrm coefficients
Lyighe e

YHUugssganibedledye ¢ deqgidge rR? {sEnegt gty fhat gan ‘e%@etérmined to
N&Uesio Rér&)‘aﬂﬁt}pt)f E%E&B 'bQ?e’E{Fdﬂtthg ﬁf‘std‘r& QHERESrc82H hPRin as type-

determned to Have I gh probability of belng zero,
Hametficents, hehihd sther yrefisgoait atoetfionnth archecfewed eesdr@nﬁdn rig type-1
rgfsforn1coeff|0|ents In this case, information
98P ve of the values for these refinenment

feedf rré %ﬁé&hﬂ?}dexﬂ@e %9' RITPLT: S fars%ﬁa'l he iRttust E&aa@o%uﬁgedewce to
t he val ues can be derived at the decoder. Refinenent

d@é:fef sosneenf thet tebincment ¢nsfigiendy f@ﬂfﬁfédmt blstveiye Thinpighal may be as
1 eagl)sI N { l {)lt %?I N8 %?trheaggr eh Sr d%& | V\%Cka’[ilgt instructs the

rererre ereln as COG I Cl en

@ddoaingr Gf:\hﬁ@ffﬁnﬂermeféﬂtﬁhﬁﬁt Sodffieichef &.§. ?Cfof Q herRulr type of
as type-1 coeffjcients. [0029] The encodi ng devi ce may

Brevhock sichrasl for énﬁr%quredchlo‘flﬁe Gl seodgr aed, deeodep may perform

reciprocal coding methods (encoding and decoding) in which the history of transform
coefficients is evaluated to determine whether refinement coefficient information can be
excluded from the bitstream by the encoder and derived at the decoder. The encoding
device may send information to the decoding device indicating that for a certain frame
type or macroblock type, due to the quantization used, a vast majority of the refinement
levels fulfilling certain criteria will be equal to 0 (type-0 refinement coefficients).
Additionally, the encoding device can signal to the decoding device that all type-0
coefficients levels within a certain area, ¢.g., within a block or makroblock are zero or

not. In some cases it may be assumed that all type-0 coefficients are equal to 0. In
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derive sone of the refinenent coefficients based on
history. This signal nmay be as sinple as a single-bit
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instructs the decodi ng device to derive refinenent
coefficients, e.g., for a parglcular type of

macr obl ock, such as for intra-coded bl ocks. The
encoder and decoder may performreciprocal coding
met hods (encodi ng and decoding) in which the history
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napplng grans t trate the possible va

par of ecﬁdfﬁﬁm%tmonm&]f $idé entls shadeldgran ascah(iFSG.0rA) csifthé hé 2" and

%Qrgﬁipondlng transforn1co?ff|0|e s at. different
cRffangeraeny layre aty Hepiticati wgiicsney inseke s allpregous layers

hcﬁﬁ&ﬁdvah&ssmx\ér{%? %§ 'tl'?alt ecoteffﬁ@élft OUK”I ‘b@l?érfﬁd}ﬂ 8licd 38 FIG. 1A

of a base | ayer and d, and GS enhancenent
tayspend @l rsHngadit edefﬁc-ﬁntsefyewhych tﬁmrsasamtdﬂsng oveffigipm of at least

G | t d

SRSy Ry tal R b Pomari e ERn M tesiiistThe b st ory

[IfO3§]" Yhé ﬁlfabﬁﬁgﬁlhtgrd%@becﬁff FIGISENA aﬁé"]Bl”-}ﬁa}’£ écﬁfﬁ‘eﬁﬁorﬁﬂ@lﬁl partlcular dead-
ch

hrough previ ous transform coefficients (whi
Z@fq mearesier (Or Tdhiegaickllehdradaone piremeter &) typicalih éeﬁned as
previ ous Iayers_JQ% FIG I|A the shaded gray area of
the 1st, 2nd, aﬁd td FGS enhancenent | ayers defines

sheri OirspiteneOtkf{uaheniion tdapt sifamel ¥atpiesnef a z6fidant for a given
Al so, each pair _of coefficients on either side of th

§1|4§@Ibh>cljrtﬂ3ﬁ dndd U H126% V) 961 farratrasededdiecksamd /31 @/ for inter-
FRAIENC TR 4R 30808 S SRR LAy o o
FIGS. tihadndcidfdan be erdatedAbt 1nﬁ’a#mededﬂbinelsi‘mdenieacmd bilatks.

F()IO?3] 11"‘?\6 mapping diagrams of FIGS. 1A and 1B correspond to /= O/3. Therefore, in
this example, as applied to H.264, the mapping diagrams of FIGS. 1A and 1B may
correspond to intra-coded blocks. In this case, if an encoder device codes a signal to
indicate that one or more refinement coefficient values are excluded from the coded

bitstream, a decoder device can derive such values based on history, e.g., by applying a

mapping diagram like that shown in FIGS. 1A and 1B.
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correspond to refinenment coefficients for which the
correspondi ng coefficient of at |east one previous

wo 20000548¢d | ned a non-zero val ue for that coeffPCi/E81007/081129
[0032] The mapping diagrams of FIGS. 1A and | B may
correspond to a particul ar degdzone paraneter (J). The
so-cal | ed dead-zone paraneter is typically defined as:
f = Q@ where Qrepresents the quantization step-size
and x represents a constant for a given video bl ock o
t093d| The,deapcpane pgrpmeterL/ ey@34 isrshpyyprim FEa dey byt e quantization

[.= In bl R AL NI .

SEE PRl e 8 BRE S ARG EREACTA 4L Tosptiqns ofsome of
e GRcisioh thinebhbldy, aranldoati@isedt @thd of thentec@nsaodéth Wlosks. Each
and inter-coded. bl ocks. [0033] The mappi ng diagrans of
rlasmenEos P icgtined PRIALEVS tg/the Qveg!owﬁ%éfaafié{wsﬁ ve a value of

Il_r,‘i()soref(.afm#s% aR9 iBRRkk&Mint 11264 tht REssMBPRLRGs of ¢,. Each solid
diagrams of FIGS. 1A and IB may correspond to

frangke- badedn bhoodesisidnn thrhsheldsasmpresiehts am esibdtervaldeviocea given
codes a si.gnal i.ndi.cate that one or nore refin n

BRRTRrE Pl OB tlP RS r et G N Egaddos! TA Shd 1B, he
BAIL SHJSEIBI (R FHEEMUSN vaAQY ifsiethe aRfif@héM EosHfdernY dbHB8R the previous

baSed on history, e.g., by applying a mapping diagram
histosy )t ih &t vaduroginzarer [ @8se Fascaribis| dscloNGORPORATED aBYid coding of

PRI SO ) Ao 5B SRR B g

SdcEfciShtze hel &ecb@bel ed as Din FIG | A Also |abeled in
FIG |A are locations of sone of the decision

tIO3ELRKT 4B apreificalut [abpls egme ofe ther diffirent possibilities for some
i alye fi 4 €0 i.Ci .
FARIRLE ME M Pl T AER F AR R LR boticien
halues for vial 3IBFOR laykr r@lative th.thdBI'FGS lgks d.ci, 1, Usiitdat.eth this case,
in FIG IAas th poss'blevlu.esoEC. Each sqlid .
theicargtnondeieaiornsosfdicieat vHus Hrths hatedays ey ds Hisicrrgsponding

RSP SoMBLUR: tié:lﬁe & FFVREK T4 P%\;agrlr,n a‘ﬁﬁectlé c%fsrgéylo’r&dig% Ciuransforrn

[
Not abl vy, hovveverd, In some cases shown in Fi
ta3fficibg walliy ip@SsFOSelagear wps Gbalkliedn thas hestdrgr thehencoder and the

B RmomoS Ry ity KR RBeh R Gl S e 3
PGSNRRS el cA¥ B¢ pdisnay@fid.he, o &id nement coeffici ent

at the encoder and allow derivation of the refinenent d
HW86F Ircaren 0% ttharp erccidssotieac. popobIR 3§firngnt pesfficient values for the 2"

%8%015 feir %&%&ié’e tloatgee I1 S F%}%Wg% C%f id. h-el hﬁ ia];lfd 8" GRYnis case, thlencorresponding

oSsibilities for sone refinéhe coef ficien

aheforhDdocthibientevaie id fHeehasp Ay BV8 T,efndn@8®bEresponding transform

coefficient values for the 3rd FGS | ayer relative to

eosalicipif vialys in dy &GS lpyer was.0p Giyem s history thggngodergad the decoder
can know that there are three possible refinement coefficient values for the 2™ FGS
layer relative to the 1" FGS layer, i.e., -1, 0 and 1.

[0037] Arcas 101, 102 and 103 illustrate scenarios in which the encoder and decoder
know (based on the history of corresponding transform coefficients) that the refinement
coefficient will have a high likelihood of being zero. This can be seen in areas 101, 102
and 103 insofar as there is only one possible coefficient value for an n™ layer relative to
the (n-1)™ layer.

[0038] In arca 101, for example, there is one possible refinement coefficient value for

the 2™ FGS layer relative to the 1% FGS layer, i.c., 0. In this case, the corresponding
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the correspondi ng transform coefficient value in the
base | ayer was 0, the correspondi ng transform
w@omwbos4sient val ue in 1st FGS | ayer was 1, andp¢ties2007/081129

correspondi ng transformcoefficient value in 2nd FGS

| ayer was 0. G ven this histopy, the encoder and the

decoder can know that there are three possible

refinement coefficient values for the 3rd FGS | ayer

relative to the 2nd FGS | ayer, i.e., -1, 0 and 1.

frowdem recfhgient vahs: in W@r@S%ulaé/eaW@é -4, r@ethswgﬁmc)@dmg transform
f f es f a

Ec? fﬁ | Ve&‘a{lué: ?ﬁ 1 lg(F§ E%%\f laﬁlééjsefl glVéIp ﬁn% %%6&?&4 yn% der and the
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lue in base | gyer_ was 1, and th corre pon
F&én@??{r a@éf%ft?ltE‘F dntFGs lerive-18t Trals %%;7@ l@bqlty of that
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know that there are three possi bl f1nenmen
davefléi ci ent values for the 2nd FGS | ayer relatlve to

B3or b 358 1022055 in 41 pug BostuB I inseht CFERN e vadue for the 37
BGSASRE réigh A8 GRAEY FgRow dbasedl Rnhishasd) iRt c%%ﬁéslﬂfndlng transform

correspondi ng transformcoefficients) that the
easfficientaplucon élid base dapter wab H1,Hbs eorseshorghng friesifornoeat fladient value
n,be seen i

PRLoPesher il & A8 AT bRt dbprichu e 2 ros

Wwgbigad Ar Give tHiglBfory, @hdér vaert aﬁhdttH@ dédddbn) cana@iv. that the there is
[0038] In area 101, for exanple, there is one possib

PRY PoTeibihtclingment eacliicn) aﬂaly@ fpp thet he FERdayangclabye fo the 5 PGS
ve t t .

57 L5 B I8 hiaead e RSB ERS Io® pemel (s P Rtmly being

260 &) Yarahsthoamd weebt peisentd maheiécdodeit he base | ayer was

-1, and the orrespo di ng transfo coefficjent valu .

[q}?%%n e 1|0§yahrer%§ 5o ospquibls Rifinemest 6?%fh01F1PfeVal for the 3¢

POSALRS raheh d BenhJee pdry lagé}rﬁ KNOWthRlcald e J&Wegpdélﬁll:r%?ansform

possibl e refinenment coef I cient value for the
tayieicntalalitci iuahda bast eyt stas FIGShd eyreaspondieg trasforimcedelfiigent value

e roba |I|t of that refinepent cgefficient. .,
GETTEOS oyl i ettt the pugPonilR N ey BB o5k Safifun 27 Fos
Blyelt Wes @Iem%rtms[tﬁg&%i tHelendb &2 aill@zhe ARBH& dafi kKALRAh&NBe there is
possi bl e refinement coefficient valpye for the 3rd FGS

pragypessibd eefingmentococHician draluedor theet', FGSdayergelative tehths 2 FGS
t he respondi n fficien
BRES e d”) R3804 PRAGRRELPIE ERBHIH P GioaRublly being

z&sﬁﬁ&yﬂ%h m&imeyb@pﬂesﬁmmth@u@dodws 0 and the
correspon ng transformcoefficient value in 2nd FGS

[00gd} Inyort, for a grygreduantizaiion;leyed pyd/ot Aerderene paiametrd, thpgrobable
(86098 Q%Gmﬁw&)&ﬁ&eﬁpﬁa& RN Emit& to 0 (or possibly another value) in

many cases. These cases can be determined based on history of the corresponding
transform coefficient in previous layers. Moreover, the type of quantization and/or dead
zone parameter used in the encoding may be defined by the type of video block being
coded, e.g., intra (I) or inter (P or B). The encoder may exclude such refinement
coefficient values from an encoded bitstream, and may possibly signal to the decoder
that such information is being excluded for one or more video block types. The decoder
can generate the excluded information based on the history associated with a given

refinement coefficient, e.g., the values of corresponding transform coefficients
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one possible refinenent coefficient value for the 3rd
FGS | ayer relative to the 2nd FGS |l ayer, i.e., 0. In
wao hiog/osmee, the probability of that refinenentPCT/US2007/081129

coefficient actually being zero is very high, and may

be presuned at the decoder. [QP40] In area 103, there

is al so one possible refinene coefficient value for

the 3rd FGS | ayer relative to the 2nd FGS | ayer, i.e.,

0. In this case, the correspgndi ng transform

evesiricdivay tho #1se refinemnt sasiéicicay eln fiissmanner,tqeding efficiency can

ﬁé) rJn??&%H“ 9 stob% 235%5 m[h%oﬁ{s drgl rﬁ%s n%@ltléﬁeét th%sac‘a’l: (%Sreﬁnernent
was' 0, t he Correspon t orm

CM]ﬁélBﬁ:tl vahies Viadt uee ganeZinet, E@ duayte quinetafion Girenbuthsush cases are

hi sto he encoder. and the decoder _can know that the

fep %@ t degrafipyidee gualite by ARy sgRificatiagpung al ue for

Ed?ﬁz ﬂ"ﬁ% A Y& dl'é%(laﬁlt 'll\dﬁraftfﬂg ahﬁd??d%cﬁﬁﬁ o keodinEsystem 10.

i s case, probabi | ity of that eflnenen
doshdwr ireRIG. EQCBylﬂd:Ih)l Obe¢Indeszesoardesdever) thafgignsamts cnended video

e presuned. at the decoder 0041 hort,, for
o B SRR S kiR PRI Caiah Shamehds, SREh et 2apay include a
{aeo Rkl evivab ¥Bcdder 12 ah8fd MeamBlor/aasdnhittel et R¥BYIvEQevice 6
limted to O (or possibly another value) in many

s asclulh as ecceiysedensedulaier dét erded ndagodsbll ol ﬁisskam@ewce 20.

f th f ffi
Blsyn ol R B0 ERiRed I0RRPIST O GRReSLSt HhstaRn KsRH il codine
d&0abARhakBl BT whsdvilles B oRNGOGhITY dTethc hefitkehdntedefiiticnts are
the type of video block being coded, e.g., intra (1)

orcluded domp phey framymittah bitelpragy apd ﬁﬁyvegx%ﬁg@évesg@ﬁce based on the
ﬁﬁ& ement coefficient values froman encoded

Itstream and may possibly signal to the decoder that
F0dB] Bedlareaideorvodmgh@Vid) refeed todeided oodingén orhidhog dase layer and

vi deo bl ock types. The decoder can gener t he .
&5 P OEE FF v PO B S Ay B Ahusd st §V§s§g@ﬁ%\é@&r typically

X‘%rlflgs @ideb Ve Wil b %ﬁg@ﬁ%l‘r}fﬁi Whli! @9e ofmBre eﬁhlaﬁceYl?énF ?a%rers carry

correspondi ng transfo oef'ficients | NCORPORA
BidiRERERKNCE] (tRith Eulzﬁ)r‘ﬁ)l@hsmspaaltabdempdmal ahdoy Bngeml to -noise SNR
efin nt coefficient hi codi n
[ BB S PerioiikT eTRR o 08 Tty spepdpd taver
PRYand&hehtehl s tdetiRe aptdas@twd @fffe@&ff&%esc@te&felfﬁdl@fﬁ& referred to as
val ues that are generated, e.g., due to quantization

gignidicant copfficirntsand astinenagns cocfFigicnind Refinementvoe Figisgtsaney define
%196%0 Fﬁ 2l Itg Mleb%rtaes qnﬁ r%[‘\'faﬁle%arflthearrr%l\'lil%tus e%gg'(?e-'d la\éeg P%arnes of

dlagraml Ideo” enco

&ﬂfaﬁéﬁrﬁ?@t ¥ Edr & ROAhOLMEAS oﬁl?oiﬂ@lulde dbéxtioR, ofSths t el 11@.1’11]2)61‘ of video
|ncludes a source device 2 that transn1ts encoded
blogksointtle 'aaSﬁ é%y@r QePigEppE enlgnegracH laygmewtni el thepe blocks for which

%?ﬁﬂ&ﬁﬁa g device 2 may include a video source

nco 12 and a nodul ator/transmtter 14.
Rdd ] Sgnd'ﬂmnt:c&)eﬁicwnts refer to coefficients for which corresponding coefficients

in previous layers had values of zero. Refinement coefficients refer to coefficients for
which corresponding coefficients in a previous layer had non-zero values. Coding of
transform coefficients typically involves a variable length coding (VLC) methodology
in which different sets of coefficients are mapped to variable length codes in a VLC
table. Variable length coding of enhancement layers typically involves a two-pass
approach. A first pass is performed to variable length code the significant coefficients,

and another pass is performed to variable length code the refinement coefficients. The
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may include a receiver/denodul ator 16, video decoder
18, and display device 20. System 10 may be confi gured

W e00apsyo t echni ques for transform coeffici ent PCDUR2097/081129

descri bed herein in which values of one or nore of the

refinement coefficients are excluded fromthe

transmtted bitstream and derived at receive device 6

based on the history. [0043] Scal able video codi ng

(SVC) refers to video coding in which a base | ayer and

tanigyesnel Bissgiselagire ash pabeelaEn tuseiyl &rsthg rarighledength coding of
: r typically carries video data with a

%%%%nﬁgegﬁﬁ%#é%iality. One or nore enhancenent | ayers

sy Ireddid ick araplalof VlG.e) cdabraunicatist phaint] 1o ghecompatd aly, wireless

tenporal and/or. signal-to-poise SNR | evels.

P 4R ERBIMUNIGRIian Jugdympaich i rdia Begienge (RD) tnsstrum or one or

' I r I efjne,; :
PRS2 PALSLY RASRASS, MUST o SO RDERIRNn BAFHSLEHE g meci

@emsiugiafipe &hdnneb éf mayi foninspaainel & padkeebesed network, such as a local
coefficients. Refinenent coefficients may define

AT URIVPEY of | VO REHFr QEpbridP Y USFQES N e the Intemet.
PbaYRUStiYn @RSRLE S ldN&hIly FpRERSEts Ahy @0haANE ebRRtunic@MES $nedium,
sonetinmes only include a portion of the total nunber

off calicgiéen @f Gfkesni epramenigaizm medier fop frapyaiitingugdeo data from source
gnhan%§nent I@y@&s e.g., only those bl ocks for which

hitanc Ement v ‘ﬁ%r?orned. [ 0044] Significant

pooabf seireatisviee? gendrteCORfcllividedntata o fraidhiSdion to receive device 6.
correspondi ng coefficients in previous |ayers had )
lraseiag @pcsz dycvitefderichert CowyT PRIMALIE ¢ Spbytantiplly symmetrical

GaRd Giog r&g‘mf;l%r eéé,‘@ SHUEREL 8SP ;ﬂﬂ%’ ROLGOSdLh “ebg&ﬁﬁ‘g by 8ecoding
previ ous layetr had non-zero Vval ues. Ebdlng 0
tomapaicatsm Haetf setedntl 8 maypsuppbityonicival vesvawdavideol ttansmission

engt h coding.(VLC) nethaqadology in which different. :
é@w&elbfVldgaecinﬂC@ﬁéat% ea%-e?%}ﬁ‘ﬁ%%l Strepryiag; e breadgetiing, or video
£pd@Sny.n a VLC table. Variable |ength coding of

enhancenent |ayers typically involves a two-pass

H9d7 bNcdeo spurce rld tof pagse devipe? hoynedutdoa walcbabpterd davitch such as
code the signi.ficani. coefficients nd anpot her, pass
5 Sie e e SEE BRI E B uRR BRTLRERE. o o Vidco focd
568 { LVides RbstentTHSvIANCORPERAMEL ¢ RETERENFsdRA-A may generate

is

20. 6)techni ques of this disclosure are particularly ~
erepuitr grephichbasgdrdatibisethe sagich vedsdi Ay 2 shmbetatipewédive video and
8oorﬁf1];tler.c-:%e g%a%e‘d &iﬁgodfsi slori]%et cha es?)l(ta \%Hleoesoq{rcel:i IGis. a2\’1i €0_camera, source
cOMILRI £ation chatiné Ay’ Conpfi Se any W'rel ess of

wvied? epdmetlivealcvize 01Bdy WHAm Setedllcdscatnekaphchel LEGURBGHONes. In
(RF) spectrum or one or nore physical transm ssion
PACHESC, dhe sanfurednieisaptiuend @5t comuireisacraied Vidgoeaayrbaicacoded by

video encoder 12 for transmission from video source device 2 to video decoder 18 of
video receive device 6 via modulator/transmitter 14, communication channel 15 and
receiver/demodulator 16. The video encoding and decoding processes may implement
techniques of this disclosure to reduce the amount of data associated with
communication of refinement coefficients, relying on derivation of type-0 coefficients at
receive device 6. Display device 20 displays the decoded video data to a user, and may
comprise any of a variety of display devices such as a cathode ray tube, a liquid crystal
display (LCD), a plasma display, an organic light emitting diode (OLED) display, or
another type of display device.
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Conmruni cati on channel 15 may form part of a

packet - based network, such as a |local area network, a
wor@eosssern net wor k, or a gl obal network such aBCT/li82007/081129

I nternet. Conmuni cati on channel 15 generally

represents any suitable comupj cation nedium or

collection of different communication nedia, for

transmtting video data from source device 2to

recei ve device 6. [0046] Source device 2 generates

HWO48L Videgesncordar d 2fand vidapndaspdasi Idnmey be serfigpacd iy suppors SVC for
és&gﬁ?a I?Oq'?]]eaﬁld/&%\éF{d-n & fa‘flSS(SIZIRQQCMh%E eﬁl,astoglaecéép%fts, video

manne or exa
elremde[elsz and Gldasa)debcmelr udemyy deeorfigodd ngs@pdrid@mogianglarity SNR

t He t 10 rt
AGDHY (588 OLPETRRPYST oFMRChArAng: (RSBIoN Bk sppast various
@cggees Jr %Falé&%ﬁ%fsﬁ%@&ﬂhg Incotlifle GabiRiRYGASd MBodRE of a base layer

video te 47] "Vi deo source 11 of sourc
grel/oreor2nomyscalable wdhamemiemtelayempmgaie, thescdahle such caehng, a base

i deo camner vi deo |ng revi ousl

45t i vy, Pasing TGl o SHiye; G or Gt fiphancement
R0 B -ad B%ioRall dakd REJuppbrt BIghet iphtial, YariRRaISAMIF SN levels. The
may generate conputer graphics- based data as the

basarlewsr maydw, tramsmetadgnts maep thabfs mergachidbdethan tiep transmission of

uter-generated v
SR HRR, T Gt Ao E BT E R uahs HiffRecd sgnal may
bEaSIdV© tE@NInGEh® baRylaf @l Whie1&artiemdicaoribas ehmdresodilated signal
vi deo phones. In each case, the captured, pre-captured

By be pis teriagemi tha Adanseasst ligtsbe encoded by vi deo
Vfﬁg %reco%‘gﬁ&?gw %?deg%nﬁéd%?‘lﬁ'n‘?%o nefdE ﬁ% Qeel\sy& erfoder 22

of video receive“device
mmﬂuﬂleabloﬁ{oter amt&m:érmﬁtt ldykr cacsdermnR4 ad patiorah anmmelingldif @abase layer
recei ver/ denmodul at or jG The vi deo encodi

9. and L
SRE B AgTSFD BN 2y i TeTRER Ve c hig &i&gglqa?s phhthés disclosure,
dhrbl ASYLE thO cB&iﬁ%%@ Ireﬁﬁerﬁ‘éﬁ? WREFR{endalf F5RGHRIBGNe coding of

W th comruni cati o refinenent coefficients, relying
videa étdckat)f emhapferhgpday®re wed V{ci Mntesspatificaltye |th!@tedbmqu® of this

fiscipiBandy B ol r e bt sartipRopt kS blocks of

eiitaRtaer Qéfye@@%ltﬁé)&% A% &s&@i@@@ﬁnét%céé&@ﬁly [@ndtédIH this respect.
crystal displa a plasma display, an organic

Regdiner ﬁgﬂcmswr@em(meED))n andigntiag of derivare hipe-0t gaoiicients arc
pl.a ViiG P ED BY, REE R

S513b0%h) G AGrelioaty THCaR, YPaBPRebodt Trgsmye vrel

be:fheiBht gUhedalhe FUPROO tosIMEich® rarésgb’ilteta@éd, at tIeNRRO&dr.

and/ or signal-to-noise ratio (SNR). scalability. In
&fsectiecodesi @ gmay include a combined base/enhancement decoder that

decodes the video blocks associated with both base and enhancement layers, and

combines the decoded video to reconstruct the frames of a video sequence. Display

device 20 receives the decoded video sequence, and presents the video sequence to a

user.

[0051] Video encoder 12 and video decoder 18 may operate according to a video

compression standard, such as MPEG-2, MPEG-4, ITU-T H.263, or ITU-T

H.264/MPEG-4, Part 10, Advanced Video Coding (AVC). Although not shown in FIG.

2, in some aspects, video encoder 12 and video decoder 18 may each be integrated with

an audio encoder and decoder respectively, and may include appropriate MUX-
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encoder 12 and video decoder 18 may be configured to
support fine granularity SNR scalability (FGS) coding

WO 20098M840 Encoder 12 and decoder 18 may supporPCT/ES$100U681129
degrees of scalability by supporting encoding,
transm ssion and decodi ng of base | ayer and one or
nore scal abl e enhancenent |ayers. Again, for scal able
vi deo coding, a base layer carries video data with a
baseline | evel of quality. One or nore enhancenent

DE%IJX wilsr 9 etheni harewane @étsaftW@resG@bmdle Engelare of both audio and
I / I h

T T W L e
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Opdieg Expests fpoup (S‘(Z(EG)\/tocgemeemmdéle Iﬂ@/lﬁ@/ Mmhgld’ectare Experts

ase enc der e nhancenment
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RBLN QMETH [HDoehE RHRBS € IRNcchY &sSdestg5dde it IIH@IdYscloIIﬁ% may be
techni ques of this di scl osure, which involve t

endicA do d¢vieastthategenerally oemfbrmite Hest 264 etaaﬂmm Ezhb l&a%%standard is

t,he i. N vj, deo bl oc cene

aeribRE RO R Ry R, A 28R ARTETRE v iRy Etidd for generic
i ECH AR E&VITRY, byehaPRlITCshle Groupylahd ahted eidreig rmo@ which may be
coefficients of video bl ocks of enhancenent Ia

EaferrRsiu iph hetsins ag thee Hoddr gandgrch ot Théed seepifigajion; W hSiH364/AVC
&Q#&H&8§ﬁggﬁkagﬁgordlng to this disclosure,
In

ormation indicative of derivable type-0
pSBf The dotrs ideo ebalmudBAD) comridube tbi Wetkr eamn ML kinsion to

i.s onl p d wt spect to type-1 efficients.
Hr?é%ﬁ%@ 4 é?/%t SBecdg%?f“PP&f thpryoqing 5‘é§eqxgqné1&né% ingthg form of
deppdabranl 0] TI{é d8Qt ARGRER ViR oMB%dLings “I/‘IIS) @reated by the JVT
conbi ned baseé/ enhancenent decoder that ec

implemeigh dads fasswcinatceldblsi tidedy otthiclh amgy lamuisednhlalmuesmm 10 for

v RABE R Aoy PR Ui et DRy BEYREG03 ot ming Fine

G@ﬁf@ﬂla\fﬁys Sike SQ&Q&H@U(PY}SI %dﬁlg%ﬁ NRSouRdth HeSSEA Sraft B cuments,
vi deo sequence to user Vi deo encoder 12 and

yidpytigdedren Jaigt Iﬁagfft Sp@&VAt DAk cBmmaﬁ thega@d \ﬁﬁmo%ulhvan Julien

ROERG PGS MRt R BN e RSl T, o
Sodisngo 1( A1 20861 Genkgh, and i hewn Drift Bl GVQ.JDON Fivikas Wiegand,
aspects, video encoder 12 and vi deo decoder 18 ma

vV 0 dChwarz, an atnias 1€en, 01n ra (6]
@alafr&tlb 4 fWigndieehohiHgiko Sch d Mathias Wien, “Joint Draft 9 of SVC

Amendment,” JVT-V 201, January 2007, Marrakech, Morocco.

[0054] In some aspects, for video broadcasting, the techniques described in this
disclosure may be applied to Enhanced H.264 video coding for delivering real-time
video services in terrestrial mobile multimedia multicast (TM3) systems using the
Forward Link Only (FLO) Air Interface Specification, “Forward Link Only Air
Interface Specification for Terrestrial Mobile Multimedia Multicast,” to be published as
Technical Standard TIA-1099 (the “FLO Specification”). That is to say,
communication channel 15 may comprise a wireless information channel used to

broadcast wireless video information according to the FLO Specification, or the like.
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an audi o encoder and decoder respectively, and may

i ncl ude appropriate MJIXI NCORPORATED BY REFERENCE ( RULE
WQBHPEBMIX units, or other hardware and sof t WaeBDS1007/081129

handl e encodi ng of both audio and video in a conmon

data stream or separate data $i reans. | f applicable,

MJUX- DEMJX units may conformto the I TU H 223

mul ti pl exer protocol, or other protocols such as the

user dat agram protocol (UDP). [0052] The H. 264/ MPEG 4
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ervices, by the lTUT St G i d dated March,. )
35t Aot My A py mihien SPRaF oRtgs” hERaY5aERsinto-point
Sistndang tey cdde 28breRRE ] irRdd 8RicO? rhdiebldad@d &VEral channels of

standard or specification. [0053] The Joint Video Team

ygierylate goytiudtipde raceivaie kicoh cah Gwdhielx map degrmilag to receive device 6
I.MPEG- 4 AVC. The specification of the evolving
extension is in the formof a Joint Draft (JD).

[0vasPvideo dealiableand drieo Meeigler 13DdM) medyeBé edpleyhchiRe as one or

JVT inmplenments tools for use in scal able video, which

aYe BicroRegesape hiligitalysgnainpiaressers (A¥hshappledtiongpeeSik dntegrated

jdie . ) Sy ¥ S g o . ‘
SESBEIARACLE A S SO i JPRL D) SATBRL i, oo,
hadivag, Canwae: droanydcontbitidiend dicndofDiath ofletisomnt&der dBdind video

articularly in Joint Draft 6 (SVC JD6), Thonas :
geintd mexy 1l§ivq?qd\ﬂar9neya|m0éﬁ CREQIS AT’ deﬁ@% cahf@fwhich may

S 4 K U il B el N v movi

, neva,

Drada, sab{cBYS dO8Ye, brhadvast dbvegandveGarythSuikei vEnaddition, source
ul.ien Reichel, Heiko Schwar.z nd Mat hias W.e .

5 by SIS By o RENara 185 A B e gepodulation
O encVBEIRKBIN, MRrRGC Candl Q8K et NeodPMeSs PRET Gandnfilsion and
vi deo roadcastlng, the techniques described in this
ticeptions of eneaggd badegppisi anplicablEninahideg fadedreqiatep (RF) wireless
?ogrﬁl ogtl%P{spa{qdde?nlt%n?{]sg Is{l] chie ?lto' ts{épr]rper%l:ﬁw grgf%ssts g?r%ﬁlsé%@ognt er1%051r case of

Stri a nmo e nmu i nedi | cas
URistigtidnh) @oWweverasudh Ldompohdlty afeRu@Imadized lapbeikatédulator/transmitter

IS SE ;ofuircceac}eivgcg? e;;llc:i?rgc\‘ﬁcl?\te?/d%ringgulaqolr 6/6\|f 1rreceive device 6 in FIG. 2.

[0056] A video sequence includes a series of video frames. Video encoder 12 operates
on blocks of pixels (or blocks of transform coefficients) within individual video frames
in order to encode the video data. The video blocks may have fixed or varying sizes,
and may differ in size according to a specified coding standard. In some cases, each
video frame is a coded unit, while, in other cases, each video frame may be divided into
a series of slices that form coded units. Each slice may include a series of macroblocks,
which may be arranged into sub-blocks. As an example, the ITU-T H.264 standard
supports intra prediction in various block sizes, such as 16 by 16, 8 by 8, or 4 by 4 for

luma components, and 8x8 for chroma components, as well as inter prediction in
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Interface Specification for Terrestrial Mbile

Mul timedia Miulticast,"” to be published as Technica
wE@nasesdo TI A- 1099 (the "FLO Specification").Pdnas200%081129

to say, communi cation channel 15 may conprise a

wi rel ess informati on channel #§ed to broadcast

W reless video information according to the FLO

Specification, or the Iike. | NCORPORATED BY REFERENCE

(RULE 20.6) The FLO Specification includes exa
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%gal processors (DSPs), application specific
Hee gy

wregleclepgthicp me,s\zérd&tfaqur@l @ehrcaganienks of staasformation

) sof e »
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or
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devi ce, broadcast devi ce, ver, or t )
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PRY iy e Sasaes QP ok et en g i nCA BT i e Fler to coeffiients

HAMRANeALSs bPkerb liA '@)%E”o? $hé8 ol eRt] NtcofdiNerdeddisclosure,
vi deo, as applicable, including radio frequency (RF

iniferalagien ln@ﬁﬁbwevft soemell thet tefinerseny udopffisiient tvatugs sugyplr excluded
ﬁﬁomeall B3sirea 1s L &8 %SIglt ‘ed I;ﬁoom S&nce 86\11&6' & W %ec% NS Cc)ie’vwe 6. Encoder

owever, Suc onen S are sunmnari zed as

D did dé@fdéf ﬁ&ﬂﬁi@‘l ﬁeﬁ%f’mkém?%c&l&ﬁét‘h@dﬂ&l‘dt fey 8n di[b@bry to identify the
recei ver/denodul ator 16 of receive device 6 in FIG 2.

pooSeriince cackisipntsibe qraexcludes fiom dhg isstigpm iegae their values
% rh( LARDERLPT 5 udedl I%Pefﬁ{l 3heerfikol! n%fér%ﬁ%r%ﬁy PLERNS at least

s of trans orm coefficrents
p(lsmibﬂlocﬂ withervihdencddiages decoding processes. Video encoder 12 encodes the

data, while video decoder 18 decodes the data.

[0060] The coding of type-1 refinement coefficients may be based on a VLC
methodology that uses VLC tables to assign codewords to different sets of refinement
coefficients. Sets of zero value coefficients may be represented by run lengths of zeros,
and the tables may assign more probable run lengths to shorter VLC codes. Similarly,
VLC tables may assign less probable run lengths to longer VLC codes. The VLC tables

may be adapted relative to convention tables in order to better account for the fact that
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in order to encode the video data. The vi deo bl ocks
may have fixed or varying sizes, and may differ in

wW@Eewe/osuse®r di ng to a specified codi ng standar dPCT/OSHOTE81129

cases, each video frame is a coded unit, while, in
ot her cases, each video franegyay be divided into a
series of slices that formcoded units. Each slice may
i nclude a series of nacrobl ocks, which may be arranged
i nto sub-bl ocks. As_an exanple, the ITU T H 264
anlxiver Hrafinepist eoeffigionts peeared wsng the tables, and indpraagion for type-
[ C;
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applied to the transmtted bitstream These additiona

@%ﬁ?@n@é dist 4 @§ aggdlablavideaditsiremas o matadabove, the techniques of
4

HECHI R sty A% T B o B, PREARRE BB TR chose tver

DChay aﬁﬁiprtsrewatﬁfdmt OﬁftﬁlinﬁigGMCodﬂﬂ vitdgo ((&tacﬁlaasepresents the first

variabl e | ength COdI e tra formco flﬁ%ents

Bvelcadssngtialy fanROryly ﬁ{a Ity %%C@W&yt o Ly @y g@mprise a
Bi@sﬂ%ﬁm"b&ﬁ&inm OgfRded Wl&gohﬁéta"?ﬁﬁtd%&aréslaﬁtsta? Qéon\’i' Q%’l of spatial,

bl ock"™ refers to a bl ock ata regardl| ess of
telgpodd nmdmroSNRh scalabilgy maAitboughTh usngle iedbanchinentk sayeams shown,
[ n or a trangtorned coef f]

b i t
St A Py BE sp POy e B RES i SOT S SELn Lt Ellancergent layer

bidicas syl &f oMbl 686 &dfiiction AR Nhe A MBREBNbr previous
coefficients refer to coefficients that had non-zero

oflapegmgny ltahfé fr ewitinle cnbynsement layees SUe)schehancement layer 18
%n?%1%§§e(§é G Ga ”&ec&?e%f\‘?laecd &t f°‘n tEaes‘é %{ et 97 gﬁéﬂc LB &S may be

ues Of Zero 1 n one previo

Layesiter A&B@frdmsﬁ@rﬁ Gorhiih Sr Pi2C H@@wlmo gbidrae rmd ﬁﬁm decoded video
|nd|cat|ve of sone of the refinenent coefficient

Jarues may be excluded froma bitstreamthat is

E]' §h§e e § P Eaﬁl%i%glw ﬁ?ele ﬁl k}e&%'ta‘ﬁ? nﬂ?avr 15€infer (P), and
nco and reci proca

h’Ecﬂlmﬁsnzﬂf(BD ﬁtaaiey. httrahﬁr&h&rmay mchnﬂemﬂll ihtrafcbded video blocks. I and
P frames may include at least some inter-coded video blocks (inter blocks), but may also
include some intra-coded blocks (intra blocks). The different frames of enhancement
layer 17 need not include all of the video blocks in base layer 17. The P frames in
enhancement layer 18 rely on references to P frames in base layer 17. By decoding

frames in enhancement layer 18 and base layer 17, a video decoder is able to increase

the video quality of the decoded video.
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type-0 refinenent coefficients that are excluded from
the bitstream because their values can be assuned to
wheoo2e54340 As used herein, the term codi ng genepPEl/Ug2007/081129
refers to at |least a portion of either the encoding or
decodi ng processes. Video encpder 12 encodes the data,
whil e vi deo decoder 18 decodes the data. [0060] The
codi ng of type-1 refinenent coefficients my be based
on a VLC net hodol ogy that uses VLC tables to assign
t9gdlBeorxamplaibpiedpiait] Tgansingfude gfdeasnepried at a minimum frame rate
ffi t z I t . .
B i Sh T, PR Pl FREeYf oY GuEOREL BV 18 Y dfiuce video
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[ et |
T P o RO B ot O R ED g over bese laver
REEE@EN@EW(I@MEIEdZ@L 8)romingr tthggeis Impef ratiebienthan the transmission of

ffICI e, coded using the t
Filearoriint iy or OF- A5 38 Sy lso PpirB b R osfus fagediisd signa
R HRi dssll i amnsMaiale 143t UeSwhllc 1S rE¥aMe Bortions of the modulated
coefficients are derived at the decoder. [0061] The

fighatemiyobe ofsed lhe tnenit abhewemayt bechaSed henillpstrasion of FIG. 3 is
GRS SHAMS I B gt Lenh b TBSh 3R Sy R dcindl Sy giftorent

diff erent than conventional tables because information
for tﬁgg-o‘coefficients i s excluded fromthe .
H1065t FiKam 13 A blogk diagranmofllusiratinecan/p@niplplods widee gagodep 50 that

I ' )
@E%dg? %locé&gf cgr%lrtn Séggg%e%’ utz f 4% gttsosaﬁﬁdé) rdatgocro?ls ?‘BQ{ ggtb: tﬁgsedlsclosure.
Vikzoreatodve 50 i FEGe4 fagicentsonReg attdhesscmfayshetidoder 2Aef source

LC tables are fornmed or static, dates to the VLC
QBF H]C]E‘)Ilﬁg phahisde Sasaeaaee@r/?reeaw°<ﬁ@@8%}1pweﬁs age pgt 1£1ustrated in

FHRO AMsirhp IS aItHef@oPé' G860 EA@ARS 50MaliHR c%ngé&%d bA¥&Rancement

17 ‘and enhancenent |ayer 18 of a scal able vid
hiytisenceden Adsrmasitvely, &@oﬂestrattd’decmmnn‘rq @és'ld@b enmder 50 could also

i scl osure are appli.cabl o the cod
b RaRERRfd Th dpBRE Al U hiferier Raghte i b tnies, ce. ina
Birhflid 8AdBde0BEREN AL s @PoRE |6k lyhIe Q@de@actoﬂlﬂgh@ft the base layer and the
represents the Tirst I'evel of spatial, tenporal, or

aNRnewradrabAyer .ty . Enhancenent Iayer 18 may conprise a
Biﬂ%g]; en%gae% gy EJC%? i 1ntra 1% coalngroaf Ibloc e w1th1n video

epresents g second fspat’i

HNRe s Cukra iotinkp\reliddl dnhpu@il pRedittivgl t6 refiitadE esiidile shaty:e rredundancy
Is shown, several | ayers of enhancenent may be used in .
orslee 6dun aTawcRidsoc Bamat  Infsjeediset istipe ain thipogh prediction to

gegi‘gge? gﬁ'g@m&% YerhforGORUHAENLLY I Widdd WifinP gGcdn®Rinds%F a video

sequence. For inter-coding, video encoder 50 performs motion estimation to track the
movement of matching video blocks between two or more adjacent frames.

[0067] As shown in FIG. 4, video encoder 50 receives a current video block 31 (e.g., an
enhancement layer video block) within a video frame to be encoded. In the example of
FIG. 4, video encoder 50 includes motion estimation unit 33, reference frame store 35,
motion compensation unit 37, block transform unit 39, quantization unit 41, inverse
quantization unit 42, inverse transform unit 44 and coefficient encode unit 46. A

deblocking filter (not shown) may also be included to filter block boundaries to remove
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enhancenent |ayer if nultiple enhancenent | ayers
exi st). Enhancenent |ayer 18 contains references to

wo begssaerled vi deo data in base |ayer 17. SuchPCT/US2007/081129

references nmay be used either in the transform domain
or pixel domain to generate t final decoded video
data. [0063] Base |layer 17 and enhancenent |ayer 18
may contain intra (1), inter (P), and bi-directional
B) frames. Intra frames may include all intra-coded

k(ﬂioeléiaewé@ﬁagt.& IVidemyerpoderafed siriigludag puament? pedgimygiel. FIG.
i I - ' l.oc. ' . .
ARG R nPURER B P TAE Bl e s Rocin o

dided dfoeks. MAithowsh odt showaria @i@nd foraywee of Nlusaetion) dideo encoder 50

include all of the video blocks in base | ayer 17. The

pse %gglpﬁe R cagFBpoE ?%p@traoﬂ) R4 af sfReyidep blocks.
: r V. I | :

SRS RSB IE Pl St e AP s cotin

@ibe oabbniquss ablles decioserceaseapphe wthdespequad iraysfafn thefficients of

decod i deq. | NCORP TED BY FERENCE ( RULE
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ranes per second, whereas enhancenent |ayer 18 may
pdjedantiwlded deonce rie gdeatatgtong diinge mdtioanyecioas e Thé adjagent frame or

0 frane . S nd. Jo support engoding at different
Gt B9 Pealis MGIEU8 ryraar AORE NeRorna iy Sorapde i e of
ARMoBE of NIaRdadragt tdevite Nb Wik wdeNbiotRs ir&dnPAIcRE B previously
(QP) and | ower QP, respectively. Moreover, base | ayer,
arcoged, blgeks rMALeR e1tisrption naaynlmpraformpd fori ogksrof variable sizes, e.g.,
ia t I BS| f n e
[5UIEEb 90 o {AIRELERSD \RIATCRRTin W) s
blodl liate ddmcgn dranteaghab mosts@oscl o ntatchns thct cupaae viday dtock 31, e.g.,
7, while less reliable paortions of the nodul at ed
é@saﬁ AN rigfe disterbiey el Bt gheispiarmenaypsivoeg, the blocks.

dRehis! JNRE FdtibR Rs@hatiddCiniB 38 SroRIE! ¥ FrRFPYRIof (V) g/or multiple

base and enhancenent |ayers could be defined in nman

MV 'k en Stcapmybidfrad®bhl FEdctieh)itbatandbasekthdinzegnande and trajectory
illustratin n exanpl e of. .a vi deq encoder,.50 tha

PhF cerelie ST S B Yg R lohE o1 489 £ g e Bac tidytaed to code
sansi sidepblosktsh t hi s di scl osure. Video encoder 50 of

FIG 4 may correspond to enhancenent |ayer encoder 24
H068blfotien desdtere may nhaveGhalg, orhauariespixgl qugsisipaser cven finer

lataef\fﬁlronearlll?oovi/ji:ng Igftld;e%agonc?e? D t§ Er%g/l? t0ti|01|1 lwl“{ﬁlt égﬁ%g)r!cncgs)}lo:% e%an integer

or srnp ererore, eo enco

piaesilstatiess and eyvhancerenér bRYRtiofNEIGEEr . When motion vectors with
Alternatively, the illustrated conponents of video . )
Bactismal rEgl (y@hqe@j agg 4iged, interpolation operations are carried out in motion

compensation unit 37. Motion estimation unit 33 may identify the best motion vector
for a video block using a rate-distortion model. Using the resulting motion vector,
motion compensation unit 37 forms a prediction video block by motion compensation.

[0070] Video encoder 50 forms a residual video block by subtracting the prediction
video block produced by motion compensation unit 37 from the original, current video
block 31 at summer 48. Block transform unit 39 applies a transform, such as a discrete
cosine transform (DCT), to the residual block, producing residual transform block
coefficients. Quantization unit 41 quantizes the residual transform block coefficients to

further reduce bit rate. Summer 49A receives base layer coefficient information, e.g.,
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be i nplenmented in conbination with base | ayer encoding
nmodul es or units, e.g., in a pyram d encoder design

wao bav/osaspport s scal abl e video codi ng of the baRer/Us30e1/081129

and the enhancenent |ayer. [0066] Video encoder 50 nay
performintra- and inter-codiﬁg of bl ocks wthin video

frames. Intra-coding relies ol spatial prediction to
reduce or renove spatial redundancy in video mﬁthin a
iven video frane. Inter-coding relies on tenp

pech ase dayer enqodgiwet mow)élﬁé\mepqsetmﬁl@é &ptvyesd @maﬁ@wﬁom unit 39
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I n r-co eo en er 5 1 ONn
aﬁtanrmﬁemnlapa bdscaﬁg t e pamﬁmntsumfmdfradl%l Jubtructelethe base layer

nore adj acent frames._ [0067]

E’mﬁl‘?{o@il Qg b OWRE LRIdHo oS A 309[ clﬂrarsélﬁtlar fashion,
%LHQL%QI‘ QbBC K)vh’%cﬁl- 1§ I%ggltlon&f‘ b@t‘%&%ﬂcﬁ(@@é t}aﬁyt%{*m ﬂﬁgM and inverse

ock) wthinav frame to be encoded.
qmﬂpdttmnainlﬂﬁ alsb, revéidesothe hesdiay erS@effad ny dm‘brmu:ﬁdmfnom the base

stimati,on unit 3 efere fra tore 35, tion )
B, SHodeT et st S TRREEASE A4S TG Risarifie SoelMicn? thformation
BAERID 'tl?eaédtﬁiﬁ off ﬂiv‘ers@huaﬁt[k\éﬁbﬁ @ni@gyanti zation unit 42,
i nverse transformunit 44 and coefficient encode unit '
971 ASprsial pegdiciipns qadingr ofatees shrywninilegnjo mnmraiepredlctlon coding.

Fncl uded t o f g’}l%réééﬁﬁ&eé}?g&fa” 1868;%1 ]%18& f adjacent frames (or

athei &ﬁfétisl.mtw tdgRrfoNG Agtetoddhl, 3bsttl lp‘f&ihdﬂ&)ﬁ&eﬁéé;rmﬂ%él& of within a
and sunner 51, FIG 4 illustrates the tenpora

ereape tiame (hgiornset g toingeferme o gedingg $refial prediction coding
i I-- (o) t

RSPl Ut e Larnid! LISHETOBRL LR Ay
spayial pnekim:den $pﬁipbﬂéntsp aedmo:ttshowmnrﬁi@w dnfos sfraplicity. However the
i ntra-codj sonme videq bl ocks. Spati al . predi

@awa%rﬁfl thiyGoeowre ca aprhy (4l §espeddo drngforms,co iggents that are
éﬁé@e[te(%’;dirﬁ%forﬁﬁﬁoﬁ LR RINRS: fatlélgirédlgi&lcdoﬁﬁfé o0&y
pply wth respect to transfo efficients

[0932HGatftioloot kescadeauniardé cavies dhe opietizsd tlratItsén‘nn cddtcients, ¢.g.,

006 MDt | stlnat .on _unit, 33 co are vi deq bl ock.
hecordie BGERYC TRemEORe miodaliiaic B ey, i F et it rate of
GENAHiAEE T 00n MOR PafRhIaPCo¥ BTG SncoQinddRgHiks techniques of
franme or frames nay be retrieved fromreference frane
ipdisclgsire whiash thaasefivompnt coeffivignts 9ipn ephamasmenylager. Coefficient

stora to. re.vid
PR bPLCRE TR i UPLAER, " KATBHRNS SShmtctyfompefinemen
esdffieveiith, 0altHeRyh ks pRycdaured ﬁcﬂrnebés@@ﬂf@ lohitsBid &lo$ €espect.  With
sizes, e.g., 16x16, 16x8, 8x16, 8x8 or smaller bIocE
%qsﬁfécé to prfineakneasiiicients of ghionhawemganlayes eacfficisnbeneops unit 46
%ﬁgtﬂlﬁﬁﬂg Hef t&B%_ﬁl Jg@ﬁ{m&l'ts‘? s@lith TR GRS ihdehe bitstream, and
Yrent oc , €.3g.,
type -0 coefﬁ01ents, which are not coded into the bitstream.

[0073] Coefficient encode unit 46 may generate an in-band or out-of-band signal to
indicate to a decoder that information indicative of type-0 coefficients is excluded from
the bitstream and such information needs to be derived at the decoder based on the
history associated with corresponding transform coefficients. Although the techniques
described herein assume a two-pass approach in which significant coefficients are coded
separately from refinement coefficients, the techniques could also apply in a one pass

approach in which significant coefficients are coded with the refinement coefficients. In
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based on a rate distortion nodel, and deterni nes a
di spl acenent between the blocks. On this basis, notion

W@2i0o/s8ion unit 33 produces a notion vector (RA/USO7/081129

multiple MWs in the case of bidirectional prediction)

that indicates the nmagnitude @pd trajectory of the

di spl acenent between current Video block 3 1 and a

predictive block used to code current video block 31.

[0069] Motion vectors may have half- or quarter-pixe

pithet icaico pccopting trethist diprdosusy, defosngipn iaficatpyaf the das-0 refinement
: i 1 o 2 ‘

FRTRERS TSR350 TR AR oS Ry v

of the korrdipendin® transforne codadfisicnds bl pfek owk larad. pi xel

val ues are used, interpol ation operations are carried .

974 holiryying _rfﬁ% éﬁ_ﬂ@as%{f ﬁﬂsnt%fqmls?qe?ﬁﬁfi% {inclidinp oo penificant

Houeficidn JHRY ty _@f‘%fﬁﬂén{eﬁ@c ?ﬁéieﬂf@_tah@'ﬂy \é%:lze@fhelfneﬁt &efficients), the
Fock S - ﬁ%del. Usi ng the

video b ing a rate-distortion
ceodéd viigo ifoti, oariatde famgth cwteivondsg omyeresadn sonttedhiot ar®ther device.

orneg.a prediction video bl gck by notion conpensati on. .
o6y hEs6 Aller iEDab Aend TRl aT TR ga Aotply inverse
Q¥an$iditidnabld Adersd Bamirelaeibh ORspcHO8y PloagkoRirQEURE Fosial block.
noti on conpensation unit 37 fromthe original, current

Sumaer bl adds Be Tecgnstauptadetesidaal pdicie the mesow comperisated prediction
ppl i es,.a transf.or such.as a discrete cosine .

PR bR B 0% RSPl BB Bl Bimgred video lock

fesitehdad it refafoned MadlcosikreC 98f TR RRbBstruQedN¥itZAbloRR is used by

unit 4 1 quantizes the residual transform bl ock

BOEPR iceiimpian ppit Pdrandemotion gemppisatipnuait 3y ipnatcodgg block in a
%ﬁﬁ%ﬁ%@gﬁ?@%ﬁﬁb@yer coefficient information, e.qg.

'REFERENCE (RULE 20.6)from a base | ayer
HO0SHEIG.(hidta blookjliagrh ilkispasig aroeediebieeiddol decéder 60, which
transformunit 39 and quantjzation unit 4 1 to supp
mvscwgor}%%rwé%f%ce&‘énéé i Sﬂﬁath 8] REETHE Dise Tayer and
ENPARGHEIR Mycl BYRTizON 80 dbebIRAEG IHIdRE a SMTRRA 826de unit 52A

subtracts the base Tayer coefficient information from
thaepatirpytthofectpromk funcaos boconflicicnt @9odd wmiadeonFlGrd. That is to

fashion,. r, 49B, ich i i tioned_.betwee

iy erQBeieRbfRts At seea s RDemed GEaRTISEl ap cnhancement
Wbt i 8 mAnSP tHa€ GEIUNRS thiteinRARRLbRYRIic£RETJf tGh&0coefficients are
information fromthe base | ayer encoder (not shown).

d 9B deriditstieannasEortipent cdsepdd cinéind2Anfessntieei bistory of
F%gel}ﬁg@ 1 pgljdt%{aggftogr?lte%o?e%ftiéigr\{tgr g.gi,qgoarpetsl it iI!lé(g o URL ttgﬁerzﬁ()l %erﬁnement

'on ’codi’ng opera very

e i EBMO b khaddieth € tay b Rel batidpd, oy ke thehateaassociated with the
nmpor al prediction coding relies on blocks of

't@lngé)créﬁtlem@éﬁ@%fﬁG@ﬂtSoWh@h apperetidanifics) the Hitpesandbr m t he

gﬁqkpg’ide%%%c?elr 66&1%8} ﬁ‘etrfo% ihfed-1 B8 iy qeg&ﬁﬁg 8F bt fhin video
frames. In the example of FIG. 5, video decoder 60 includes coefficient decode units
52A and 52B, motion compensation unit 54, inverse quantization unit 56, inverse
transform unit 58, and reference frame store 62. Video decoder 60 also includes
summer 64, which combines the outputs of inverse transmit unit 58 and motion
compensation unit 54. Optionally, video decoder 60 also may include a deblocking
filter (not shown) that filters the output of summer 64. FIG. 5 illustrates the temporal

prediction components of video decoder 60 for inter-decoding of video blocks. Video
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common frame (other coded unit) to performthe coding.
Spatial prediction coding codes intra blocks, while

W 20vposaio predi cti on codi ng codes inter bl ocksPCBysion7/081129

the spatial prediction conponents are not shown in

FIG 4 for sinplicity. Howevey, the techniques of this

di scl osure can apply with regéect to transform

coefficients that are generated by transformation that

follows a spatial prediction coding process. [0072]

drrefer 0 way aba elezfd@dp P tiad Hredéfiios coRpORedh fardptga-decoding of some
vari abl e

P B R L S o8 s pBORRO T HIRRE, T odtice the

tﬂﬂﬂﬂ Wﬁc&oafecdideaﬂg Myt £¢b inlfudé Mthmoeffmmﬂbmdahmt 52B for base

coefficient encode. unit ap es technjques of this
Hyecipfamagon.oC e%fgléleph%ew ¢ PRE gr%lﬁﬁn%%@?qaby QR¢rategn agpnventional
RRARARSEIBRL pdRYEthe (R&JiA¢ 6F BRE 18RE %Qgrle{éh{s ‘19&&%&&%& unit 55

significant coefficients separately omrefine
magfobtlemaélrytmrfoahtahp wpdtial He@@gs«):ﬂ loseltayer sldn@blocks, and the output

n&nl?ssar I i rr%gd in thi s%gz(gﬁg%%#tfh Felgetrnetn? layer path

ﬁﬁ?ﬁﬁdl@d&lﬁ%l@@&@ﬁﬁm&%ﬂ urftO5 9Yand itBd b Uiyeh pRAtMBEclude inverse
type-1 coefficients, which are coded into P

bmatnéltzattmmmhﬁ@ t §F be iifotroatfon ivitbmbasc layrrand @nbamgment layer paths

c9 g | nh}g] 83 g d sszr eam [0073] Coefficient encode

ﬁ?t SRR BEREILPd an i n-band or out - of - band si gnal
(0B 78N¥ideat R cdder B0 GRS asteforn - antl ahteRtdcosdih® of Blatksweithin video
of type-0 coefficients is excluded fromthe bitstream

Hames ubhtherxgppta @%ﬁl%éedfsdepdi%@dedépu ipglgdest cqeffgcient decode units
gf& %ﬁﬂrSZ@ﬁﬁ&tR)ﬂe& an%'fl | ot ggﬁs%{lgﬁl Wh[tﬁl 1nveﬁse quantization

correspondr ng trans? coe nt's

tuatshﬁlﬂmq uwad _%Bsamdmdtrhmﬁ&hn ugis $8mend réfmn@ﬁaﬁamamwreaﬁ?h Video
h si gnlf cant coefficients are coded s rately

focg rré% I SHHdCE SBPICE ‘énpé)tlo’t”r]rg’ ViskeR diogRAss OB glhogmay include a

AIQKERPHMer MofsIR¥G 3 RES SIRRPIRAfpu: 'bf ‘éﬁﬁlﬁﬁr S9N Jali £ A mer 57

coefficients are coded with the refinenent
welblhesc |1miotrsatldnn ] M@JQR@RAIED BYl REREREMOE (4ot Baths, and intra

2R o5 B3F PSS OBl e EhOBAL Y e tayer v

g@@ﬁg‘l cients | s excl uded fromthe bitstream and
derived at the decoder based on history of the

HWP]eég@lﬁd W@‘ﬁpneahémdm@ﬁe?% e¢eshes tf cprogdod oideo bitstream and
C@J\ff@% Isthe %ues <Ilies§r1 r%ﬁls €& gcl Of fnh g)e%tr apa§f ? T 51gn1ﬁcant

cren I nc e S1 gni |cant C |C|en

tegritiyme, doeﬂ@cﬁétﬂ&ﬁé@dide @ﬂeSﬁA%@nﬂscoae dnﬁoyrﬁ@ncﬂl using a VLC table.
refinement coefficients), the encoded vi

vemijagky £or| typryd Heloraesnd ﬁ@@f)ﬁcways B@efﬁﬁlﬁﬁ%%opﬂ%ﬂntt%zA may decode
ﬁ]g g5n qlgl\{l GevLENaB g%hfcﬁ rfnay lpé/g rdg?eir&ﬂa\ﬂgé 2ahd nYRittused for

|nve se transformunit ply i1 nverse
theagignifiednt woc Hivtbninyv Ebs mater(hnssﬁmmt cosfficiceisphowewe) yoefficient
decoEiee %I?irg %Egbll’lcl:éy Z(geqsrarte(:) t Ie%%?ﬁopglat%%lélues based on a history associated with
the corresponding transform coefficients of previous layers of the SVC scheme.
[0080] Following the decoding performed by coefficient decode unit 52A, motion
compensation unit 54 receives the motion vectors and one or more reconstructed
reference frames from reference frame store 62. Inverse quantization unit S6A inverse

quantizes, i.e., de-quantizes, the quantized block coefficients. Following combination

of the enhancement and base layer information by adder 57, inverse transform unit 58
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Sunmer 51 adds the reconstructed residual block to the

noti on conpensat ed prediction block produced by notion
w@orpessad i on unit 37 to produce a reconstructedI/UseD081129

bl ock for storage in reference frame store 35. The

reconstructed video block is %ied by notion estimtion

unit 33 and notion conpensati unit 37 to encode a

bl ock in a subsequent video frane. [0075] FIG 5 is a

bl ock dlagran1lllustrat|ng an exanpl e of a video

st BoCTsaHrasiomly cebr pedpiier 8- Thi Wethedeeddenty go produce

h r e
10 51dl1:1L1160 8%16% ﬁ&otf&@ cg)gl{ seaggﬁgurmtg%f rrp oﬂﬁge&e&%ﬁgﬁ %%Bgnsated blocks
thaeﬁ]fel ginghéd Hﬁ@ﬁdlﬁldﬂ ridt whiz Ahd tsiduplebiboktsm® folna decoded blocks. If

recl ro f unct,j on of co fficjent ncode unit 46
&4& 3%%%&“ %{td rgay alse gérappl&(ﬂwt 1trs dhgidecened b@z@ in order to
Fe%%% tidi&idcss éuﬁ%%ntTlféqﬁ{efréc%lSEﬁssarQ{heﬁ;bla%@ﬁ‘ APREIER: frame store

l'ayer in a manner that assunes that ormation
b6hdivbehi prevides tryforenOe bbekks i foore nhstiar eompeldsated ahd aiso produces

he bit tr Coef fi ci ent ode, uni t 5 S the
HFEIEH 2t RE s ionten fig s GRGT B CogPRr ElGns,
leFPKPrmisnagbfo@k 4 rdy PRasB-atifd | 'aﬁ‘ %ﬂ&ﬁﬁlaﬁp&feffﬁ&éﬁ%éo&f unit 46,
the current |ayer being coded, generate the val ues

wbibonat edrasperd tottbattshpenn FE6i ﬁeﬁeﬁﬁﬁcméﬁﬁqwﬁ antt¢6 includes an

whi gh _ar d dfro b 0 7

o ol T S PRI 5. Pt efeihn hRIR176" 4 Bpding tablos
8.0 Clegingd thiblen 78 lg@l@@aliy’ af@so thisled that exsamplseored HFA@ loRation, e.g.,
vi deo decoder 60 includes coefficient decode units 52A

tosalls oBoffrabin Hna senmpen seamasy logations L oding, tables 78 may be updated,
?Hﬁﬂﬁ&ﬁ@t&ﬁﬂsﬁ&it 56, inverse transformunit 58, and

erence frane store 62. Video decoder 60 al so
[008R uHesods unvdilc G2, enwlsdee hrefiominn @scffibenBuinduignifitant cocfficients
I nverse transmt u 58 and nDtlon conpenfatlon uni t

BASCPEHG WA RASSS 91k e iragRea1od Shisdipeiogee squldailso apply if
fé@fﬁ'eﬁ’i@ﬁﬂ %Qfﬁdlétﬁ@%Gf@%ﬁG& Binthe b E?ﬁfﬁcfahﬂ cto%ﬁfclént@ PP Ylection by

sunmer : [ustrates the tenporal
prroedc quoh: ZQomrpy) he pclsfomfed\bad@bomw@dmmﬁ Oc.£0 lstatlstlcS) gathered for
i nter- dec ' f video Vi deo._ | NCORPORATE
PR R krbef 6 TS e BT B HAG o ot Ay fREoe Hodule 72
Rt p@forhr @ﬁh@t‘ida@ MinGBRROBE Hrsvib@Rly icddbsRddBaRds N8 Rlilitate table
somre vi deo bl ocks, which is represented by intra

prlegdiont i on unit 55, [0077] Video decoder 60 may also
tdﬁ%kfﬂg%%rcrﬂ%gs o%&??a%g' G & Qetleccti &t ﬁ‘gl% ot ntl%né% ggen%g&e module 72

orrra ion I clen eco

gl akthhiQRE! @t €hib NdiscleRRy aht dxeNak EGRRKioW inhlcatlve of type-0
respect to the decodlng of base Ia%er coefficients.
5

TeheRcRr caridicioals diom 1Bs spspduhiditeieanty Fepedy magke 72 codes
%ﬁ%a?llon,dﬁl%ﬂ di 3de Bf nR2SBitd AYEFratk ql%gdé?,l 1%C§f§ha1 e dL&fer that the

information for type-0 refinement coefficient values is excluded from the bitstream.

[0084] History module 74 examines the history associated with the refinement
coefficients to determine whether the refinement coefficients are type-1 coefficients or
type-0 coefficients. More specifically, when coding a current FGS layer, history
module 74 examines the history of corresponding transform coefficients of previous
FGS layers and the base layer of the SVC scheme. As shown in FIGS. 1A and 1B, and
described above, some refinement coefficients may have values that can be assumed to

be zero. History module 74 examines the history to identify such so-called type-0
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of intra prediction unit 55 may be provided to adder
53. The enhancenent | ayer path nmay include inverse

w@e@pvssati on unit 58A, and the base | ayer patPCTH$2007/081129

i nclude inverse quantization unit 56B. The information

in the base | ayer and enhanc nt |ayer paths may be

conbi ned by adder 57. [0078] Vi deo decoder 60 nay
performintra- and inter- decodi ng of bl ocks within

video franmes. In the exanple of FIG 5, video decoder
ertiicientad dgoedsempilelr At capdbetiexdilctigfasmation indspgve of the values
CFRDHRNEGARANE frollPhl ARy f@Epensation uni t 54,

I nverse quantization units and 56B, inverse

{0088 Aeranooditigt aleBatiaado b ebmiptte Risfoiaaral gdiqQrest&d. mddude G2 could
decoder 60 al so includes su r 64. Optionally, video,.
Havbalaekay the *ggquscha%%ﬁ'ggla@@%@ag R8¢ 1P1|e{1é thq Aseeding FGS
%2%%8@& t&% !rﬂo§{ ﬁccgﬁehigwfyﬁutﬂ%{ isS WAV ccﬁﬂ’ng 69 thlayer of an

7 tonbines information in the base [ayer an

BNMEastementhistay enogdt Hel, mapdeviahtateather kidiocy ibyndasenntinisg whether

a adder facilitate any, spati a gcodi n f e

RpeReG st B el Dowrofegnin ol fRer dihuSagsheme had

HoH-bere 2Aue € CRI MBS abd) en&yae sl ady RishmkiRam @d¢hent coefficient

applies the techni ques described in this disclosure.

valugsaare zengl far thefrorlaggrgriieh) coaaspond e doeffimmngs of the (n-1)™ layer had

gqgf@%g%@@t decode unit 52A nay decode information

U AG°A*VET table. Sinilarly, for type-1 refinenent

p0o8bf IiC hiih&, exaoid, idt@Rtme@dede May tviidAc TRY hid&EPdS assigning

I nformati on using a VLC table, which my be a . )

tidex eipbist T cfingicat eopdfcienaof fsegurept lener. shegiidex gahies being
i rotypes- i -

REERALR BOA SprbBbonlf Tllofoth RERI GARLS hRLEHES wifh the one or

apps prericat éayead ofethe BAsedciomea i shor worissac imicedalict(h) may be

;nggggg %é%%?%gg%mg&%%g%effﬁhﬁgt 'lﬁ.‘gfotf %réeev\{&?s gyers in the

gdoeadhife PRE ER E%Qﬁh& aRiEL veiue ol HSCRIGMMAEd 22D lows

noti on conpensat unit 54 receives the notion

vect ohs0 and one or nore reconstructed reference franes
frO"’é%f€%€Q§¢;L{ me store 62. Inverse quantization
unit SBATONGEY SeDuanti zes, i.e., de-quantizes, the
quantized phock=@pefbicients. Follow ng conbination of
t he enhancenent and base | ayer information by adder
57, inver sk=hisggi€2 e unit 58 | NCORPORATED BY
REFERFNCE (RULE 20. 6) applies an inverse transform
e.g.,’an inverse DCT, to the coefficients to produce

resi dudbrelliogk SaycMatmber (Conpan®atesundy i basd4ayRr,6l@8sesponds
noti on conpensated bl ocks that are sunmed by sunmmer

d b 64
wi t h fonfarst ase dryan). sidoe iesthe yalug phibgeebeoeied reriligiony 4t layer i. it++

refers to i=it+1, and sig is an intermediate variable.

Encode module 72 may signal to the decoder for which values of index (h) the
refinement coefficients are assumed to be zero. In this case, estimating the one or more
refinement coefficient values associated with the current layer of the SVC scheme may
comprise assigning values of zero to refinement coefficients of the current layer that
have index values that correspond to one or more pre-defined index values.

[0087] In some cases, all type-0 refinement coefficients values are set to 0 in both the
encoder and decoder even if their quantized value is different than zero. Since the

amount of nonzero values will be very small, the impact on the reconstructed quality
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desired, a deblocking filter may al so be applied to
filter the decoded bl ocks in order to renove

whb@eksssess artifacts. The filtered bl ocks ar ep€T1E82007/081129
placed in reference frane store 62, which provides
ref erence bl ocks fron1nntiond§€npensation and al so
produces decoded video to a ve display device (such
as device 20 of FIG 2). [0081] FIG 6 is a block
dlagran1lllustrat|ng an exenplary coefficient encode

¢ agtwaAghedbyriiffate s yisgpdatdcandgesutzor exduing ifengtion from the
e 6 i ncludes an encode nodul e
§§&&L&ﬁb§?%%a@ﬁng%PgH%&mﬁh t abl e sel ecti on nodul e 76,

E]ﬁlsspadbmgtwapl escod8.méddé 1 doald 8RnaI8tg erredadodyr that etl type-0
abl es that may be stored in any | ocation,
Qfééwr:@ts yplugs wﬂ@m B Cpitpin a@ép%ﬂat"@thh%iﬂ?ﬁg of qu%émk are zero. If
7. e
RACIPG oA He Nl cURARD ke BUACE SBaichT they could be
coefléd tqgetrhtbswath cdhesnegmuﬁmgtmb loebhdmait entfficientssapes afF be method

codi n asses hou h f thi.s

S SoPGule SRS Rrne shrGicit 1ot TRERRlocknds 1 hichnll type-0
VememeROQ it Mis 1RBIsSIrg @hﬁdl Ga ot sh@ﬁ’l%fl;é GifRANS (c. g ahldfferent VLC
sel ection by encode nodul'e 72 may be perf orned based

ied) tifear enapflios reBngnent soafficsnisci) thgammvlddclf gr which some of the

k_of ded f
B RER e edal PR o8 P forRee S HRORROatR or any

afiakimshtscoeffidime bLiau st ieAtoH ealléran@Rtttocdsaci | it ate
t abl e selection. [0083] Regardless of how tables are

B@ﬁgb%@nﬂh@l&neéwpﬁg higonye godgle dhcwar dadegl & frpt subset of the
fngﬁt go%ﬁﬂjﬁérgé"stthgfenfhmc%mghtsﬁgé} rtf%et 9 r&ﬁfeh%ﬂ?coefﬁcwnts and

ornatlon I ndi cative O r ef
dﬁ”ﬁfefa icemnt ﬁlbfsastarfnhdneﬁemad@deﬂﬁct@tsrcefam etﬁaﬁoﬁﬁemﬂ}@m &s type-1
72 codes informatio ch as one or [ '

T RRBCHeRR I cgi(ifard 912 BNRTH SR 25 WAL ingigsied f AGS. 14 and
Bf @5 B& AOf1072 EMPRCRAE S ReIRA CRe I eC %e?ﬁ@ﬁ%%fﬁcwnts in

I's excluded fromthe bitstream [0084]  H story nodul e
gatcoodod higgroahe ahd sxadnde laﬁzml@tlam &u the tyipetthefinehiemevefitcients in

%geeeftflf:f ﬁ!)(ie:de ﬁ{tétretél%edte e IE cat h%ﬁr el Iglﬂflz @ntthe decoder that
ﬁff&frﬂaltl@h %‘[tthe Wéfﬁle%{bﬁ%cfe'fﬁélbﬁty is é&ﬁﬁl@e&Odl ng a current
FGS | ayer Istory nodul e 74 exam nes the history of

Hl@ﬂﬂ]eép@inmr\’@gdﬁlp@ﬁsfrgﬁnﬁnméﬁmfﬁm@msgn@f hqwexah@@ge&mﬁed to-1,0
?I?cy Iil Gé%c d Xtaﬂl%s bag %%r % 1’%1%113’ d§v\e{cs Sclrﬁ ong exarngle Wo bits of

and escri ove, Sonhe

Edrinheioe Ate weetd b@‘de&@ﬁﬁeﬂ%&ﬁ cbévieicual as firkadit mayiddecate whether
assunmed to be zero. Hi story nodul e 74 exani nes

t he
ﬂ]iesqogﬁiplqné 15 gyl it )(,) Qi RA. gl the| seeend: ?,1&,@1&10 1ndlcate whether the sign

(denoted as s,) of the refinement coefficient same (coeff ref dir flag=0) or different
(coeff ref dir flag=1) than the sign (denoted as s, 1) of the corresponding coefficient of
the previous layer. The previous layer is denoted as s,;. If the sign of current
coefficient is the same as that of the previous layer, then coeff ref dir flag=0, and if the
sign of current coefficient is different than that of the previous layer then
coeff ref dir flag=1. The two refinement bits may be combined into an alphabet of

three refinement symbols as follows in Table 1:
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| NCORPORATED BY REFERENCE (RULE 20. 6) coefficients.
Encode nodul e 72 can then excl ude information

w0 pavossiive of the val ues of the type-0 coeffiRPCEOSN07/081129
fromthe bitstream [0085] As a coding alternative to
a conplete history anal ysis, %gstory nodul e 72 coul d
sinply ook at the values ass¢ciated with
correspondi ng coefficients the preceding FGS | ayer
(e.g., only the nost recent history). That is, in the
coding of an n layer of anT&REEdherme, history modul e
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th |a1ar of tho A/ chrharmm had nAan 2Ar A \I'JI ues |
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thi s fcase, encole module 72 may assune tlhat reflngnent
coeffycient vaiyes arg zero for tjie n rayer wien |
correspondi ng coefficients of the (n-1)* layer had
non-zero valuesl [008p] In another exangle, histo2y

rmdu' 74 nmav oval nat thao hictnarv hy nc-c-| nn| no i nrh:v
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val ues for refinenent coefficients of the current

hRYSH: ativd ) aﬂo@lge‘f' )%cﬂé#léj esulReldgpdeRendetddc WRO Refinement cocfficients
correspondi ng transtorm coefficient values associ at ed
withbuttdeparting fiom tio techpigges ofibisldayedrssreof t he SVC

..In the mords an i nde al ue be
9T i S % Mo R g ey GHEF SPimasay HRE pispepped to
YiddeHa® sQf oPE@éfﬁélb'ﬁs | \@Hl‘éﬁ %na!ﬁlrbet db%n&y by 36hBHR; 1 @{nother types of
exanpl e, the index val ue be cal cul ate
b]@ﬂ | 6wding=Ebker78(mzp:bej u:miatedH,g peged (@gy&@pmb@r o@ tables may be

Si Ia nunber
1nc dg%?r} ég%lg% &agl? V\‘?% afs%esqnéeycalses ?¥a%éec§ (A g%eéiné thqugh more could
f)é frigtudeds Tht ay@ing tabdGscdlat by pireicWlat ific h tHeh®ding scheme may be
coll ocated coefficient at layer i . i++ refers to
selgqied by crgade Biogulicd Zangi hesse vegPaicat, eapihablagtorEncode

P92 502 o, R0 AR OSSRt el coun

tadinbmecatetoofficigntd. hi s case, estimating the one or nore
refi nement coefficient values associated with the
current layer of the SVC schene may conprise assigning
val ues of zero to refinenent coefficients of the
current |ayer that have index values that correspond
to one or nore pre-defined i ndex val ues.
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[0087] In sone cases, all type-0 refinenment
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[0093] As shown in Table 2, different sets of refinement coefficients (as defined in

Table 1) may be mapped to the different variable length codewords. Table 2 also lists

the respective bit lengths associated with different codewords. The codeword mappings
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coefficient is the same as that of the previous |ayer,

then coeff ref _dir _flag=0, and if the sign of current
weombosient is different than that of the prer€DUS2007/081129

| ayer then coeff_ref _dir_flag=l. The two refinenent

bits may be combined into an ?;phabet of three

refinenent synbols as follows™in Table 1: | NCORPORATED

BY REFERENCE (RULE 20.6) TABLE 1 Alternatively, another

schenme coul d al so_be used to code the refinenent

todifferentesets ofi refinemene paeticipts mean difert é Hhffergeis VJsC tables.

%g#@%@@ﬁ lbgrséé eﬁctln% ggeg Ja*;]a‘r%ﬁlﬁtg?tafélr@g L‘(%dgn% %gﬁ[?é(ncgro]gw 'he€ chleved.
set@dok to des fi1sc]loeln’e,sd1ff\ﬁﬁmt: todimy tabkes @&&fyl er.d;e@xdelseﬁdbxgl @L Whether

flags, .or other ty s of bits abl es be
& p%j‘é?lb d“rang's Of e\gqiqoe C)Kn WCR‘@% éypeog f#“é@t%‘yzfﬁ? 1nforrnat10n is

b{&#&%@ﬂnﬁﬁngg&ngg%ghes 78. |In sone cases, two
tab

es are used, although nore could be |ncluded The
99N ELG dbik @ hk&érddlagramnyuﬂthg @uleaemplamecadefifitibig deoadengnit 52A,

BB o CHBROUHL 1o B DORE " FAGt o Loc] o Fossls ips2A performs

RO AE e U LRATRIR Rfatide Y- the @Héb@m hRdt i§ %%IIXTED Bl%ﬁé‘(%fﬁcwnt

for coding refinenment coefficients.
REPERER@%( ROLE, mhe@)asrp&fﬁc@m[ oBod} upl 4§>rf@vmv¢smuaameéi residual

ref i nenment, coeffic t S
o it 0BT a8 oY RhAS TS pefiRis SR Rplfomg sencrates o
viddticall, @oéfEiRthh d@&ﬁl@“ﬁﬁﬁ S2A Tabdiges2a dlits@ednh S8 defrates quantized
respectlve bi t ths aSSOCIated with different

1{?@ Waab eepdticigpts. C @rp@gt $ MoogbagsaTEReE@de module 82, a
Rﬁmﬁle(ﬁuaﬁd 2&% E}f roﬁ{flré %% S@S S]?ﬁ(%LrgLnﬁ gr%' E](?dﬁ'?gn{ables 88 of

coe I'clents’may er ent table
Aeic 62 Aligngdrylly tfersteltgded that e bappreddniaay %daﬁ@ﬂl e,g., locally or off-

codi.ng efficiency y be achi.eve cording to t hi
1B AP desPa PP A ling iy @Aﬁ%wawéoag)@ae VL tables and

A8p %dl'l np%ﬁ{claﬁgf% NG féﬁn’ﬁuﬁ eV I88IRI AGK be included in

|nclud type O coetficients, ose Information s
eodihaitibles BR oM smec codeivobiablss aeaed, [aﬂb®1gh 1RP1@.covldity imcluded.

di ram,i |l lLustrati ng an.exe r ff i ci en .
e85 e AR Esgou L A2 i B8P Sl et Enulr pignifican
EdFicients GRE dfifehRAt cSIFHOIEEs UNh thae 24D &l @ENBques of this disclosure
reci procal decoding functions relative to the encodi ng

maztbe @péﬂéabl@ reretbic ﬁydla@eqrfﬁeﬁn@rn@ntew@&“@eenﬁm onlyag Altpragyely, the
%/\ln fli§ER o ff L O%IQIIG c%n unl ! %i?n c% | V%Hc’at Ayt o%h gigmﬁcant
Ped" 0 08

residual coe I crents erein as t

toBASERE rﬁ]ndqeﬁﬁd:rﬁélﬁrﬁo%ﬂﬁo@dmls ﬁ%ﬁﬂl&ﬁﬁl@% @ding pass. In any case, the
decoding performed by coefficient decode unit 52A may be generally reciprocal to the
encoding performed by coefficient encode unit 46.

[0096] In particular, coefficient decode module 82 may decode the bitstream knowing
that information of some refinement coefficients values (e.g., type-0 cocfficients) is
excluded from the bitstream. The bitstream may include a signal to indicate this fact to
coefficient decode unit 82. In this case, history module 84 may perform a generally
reciprocal history assessment technique to that performed by history module 74 (FIG.
6).

[0097] In general, coefficient decode unit 52A codes refinement coefficients of an

enhancement layer in an SVC scheme. History module 84 evaluates the history of
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bitstream coefficient decode unit 52A receives a
bi tstream and generates quantized residua
weombossiient s. Coefficient decode unit 52A i ncPa@mM©ES20a7/081129

decode nodule 82, a history nDduIe 84, and a set of

coding tables 88. Like in UHI%. codi ng tables 88 of

unit 52A generally refer to tﬁ%les that may be stored

in any location, e.g., locally or offchip in a

separate nenpry | ocation. Coding tables 88 nay

Femiey soofficienaynlees apserisad WHEL ensdat @@repemvwﬁ dwqrgf of the SVC

9&1891%3 chd%ig QM{T? %5 é)sftlma?elgl St &B%to éﬂ?l%hllégtegoéfgcwnt values
odi ng Soie cases two [es*are
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dec de unit. 82 nay perform separate decodin as
i stigteRfni Whighgre ’@Slé‘%f:ﬁi T BiG EAnSR cO g SHEARrT decoded using coding

fégfegfgSC' ﬁlnfmﬁtlcﬁlgr td%@&i[ecﬁé le t@epérﬁ)?&g't%lgqodkfupg Bit8 one or more
di sclosure may bé applicable to the coding o

catfing) entelng &80e<ﬁfdacoémt®dewb13ds A ther rbatsirgeh y1;0 ighieerate the coded

t@ﬁﬁni ues of this disclosure could apply to a coding

§ "Phat coded both significant coefficients and

[GbBNEMRSY, waRid 84 hﬁ?tdéﬁﬁ@g ik @ﬁbéeﬂoﬁth@ Qstifdeh RASSfTidiBnts of the
any case, the decoding perforned by coefficient decode

enfiancapomt tazier be typeriercaineyctersicfircadd, and d@ﬁ@e 2 el rigbset of the
encod uni.t 46.

BRI ot R L g BRER 1A 1o e o0 Bhinbll coetficients.

Dbeodei hsduled3mdsn @N@nn@acbﬂ'éllnfbﬁﬁ@foﬁ&bt e t9fae-$ @BBnement coefficients
refinenment coefficients values (e

frower flhec |e@<ﬁﬂd§§i bifstis@y (e o SENCEAS tlﬁ@r@atlglt rf@’érﬂle Ttyiee-0 refinement
?detfﬁ&g 'ﬂﬂsc afioRt 'f&n%le t#qﬁ -? E&ﬁt&?&eﬁt Eg%gﬁmfet?tg tis excluded
|C|enf ec

0 coe e unit 8 I'S case I St
ﬁﬁmuhem&%dmmynﬁﬁnﬁprn1a general ly reciprocal hlstory

S ssnen echnlq e to that perfo d by history
ﬁ)&ég] @ab;la PY§ Cagh So[lgﬂ)‘g?\jve s ,cgﬁmgé@%?sf g:lléwyever whereas

dagRdaniRizg (pid @%?se&@&f %m&@ﬁﬁuﬂa@)l@l@ﬁ%‘%d%rds coding

enhahcenent Ia er schene. Hi story
abhis k&t @3Gt ﬁ)emhp shoovariabie leNGORRORATED tBYk REFERBNCEC ficients. In

el RO SRR RS v

9&%‘6&1 E@fﬂl@ |eﬁc&@ng9§érfdf§1%& by @& fielent®cB8dE ghit henent
coe% ficient values associated with a current |ayer of

t00d08&vC scEKﬁreS 283 éIQWOdnagrlaél muswrrgg a Tpdingtdsdnique for refinement
%Iet%é I‘fts %?Eu% enha cgrne 6% S 08 %g: sche{h }lSrlaglngI{th ﬁlls disclosure.

ream are deco Si ng codi ng es

PB¢ todinkk proceHeFTUE. mﬂuiee t@BotAehéimBaddddcedin@olsBEown in FIG.
into one or nore codiQ% tabl es 88 to decode codewords

i higerpmoduieddntd svadeties abistarnef Batdemtersfiigienteptuss associated

with one or more previous layers of the SVC scheme (91). Coding module 72, 84
estimates one or more refinement coefficient values associated with a current layer of
the SVC scheme based on the history (92). Coding module 72, 84 then codes the
bitstream (93). On the encoding side, the process of coding the bitstream may include
excluding information for one or more refinement coefficient values from the bitstream
and signaling to the decoder that such information is excluded from the bitstream. On
the decoding side, the process of coding the bitstream may include parsing the bitstream

to identify information that signals to the decoder that information is excluded from the
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[0098] History nodule 84 may define a first subset of

the refinenment coefficients of the enhancenent | ayer
w@20009p84® refinement coefficients, and defi neP@I/EsWOTIER1129

subset of the refinenent coefficients of the

enhancenent | ayer as type-1 rgfinenent coefficients.

Decode nodul e 82 can then decode information for the

type-1 refinenent coefficients fromthe encoded

bitstream and generate information for the type

pistticammand eeperping peght exclydgdiinformadon kassdnes ﬂ@nhhﬁ@ry associated

16 oh¥BE Ay et SR Bk PBbob T 2 2bove can al so
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typeff |aD|eﬁ'IWemdeclmSed uoi t his@Ay cassobietedi evied @srehgindgrg  transform

reclprocal. to the encodln erf by, coe

EGTRTOAT e MoBOTB0P TS T e S F ea Qg affetring again t
Fid} Ugs, rddd 1@ shovdh Rehel eEeHiERt fOthe 22 FGSMBRL, area 102 shows a
coefficients of an enhancement |ayer of an S C schene

tpad) eoeivientiin thet3hi RGOSl jayet, endiptsa 10hehayoci Wgeﬁrcz@@&ysen@fn the 3"

8 ap e bot h_encaqdi ng _apd
PSHeEaBR! 585 b0 oRS Rl B0 R RO s gripiiinac e
e FicianSH O ive ﬁa‘bfableyl HRRE awalu@%zass muhatlgdqwnhhatmelfﬁets could
nore previous ers_of the SVC schene (91). Codi

ng
pAYEEIPRe qrzmowzty@es |Cﬁ%tﬁé@nbﬁqéla@¢ a ReR-Ecioarlyslagainst probabilitics), the

e
?ﬁgg&é% Z}E%tet‘#gé gac;bee 8& %5 ﬂlvgftugér‘y? z%gc{ fn%%o%én%}‘a?fy B¢ a robust
ag3dipon’ 2hat 8¢hnt bce rapph)eizbst tllme dbe¢ddst neaterif9.3) In 61‘hef heords, type-0
enc di ng side, e process of codjng the bitstream nmay
cieigns é%bmﬁ%ﬂlw G R R G-08 N TIE RESDGDIT O B zero
(mfm ement Fiddad wal 4es Joham theclbdSIaBam 8Pdrefinement

S|gnaI|ng to the decoder that such information is
eoatficides dsr petlheodfivishisebarcd Om hiseorg egssokiaigd siidle, cortegponding

f codi t he bit st |
BHRSERT SOPEERO0T GBRc O PNIhAGPHAL dernal bR oSgre%pgme (95).
Reﬁnﬁ&%c & totfat 1BHred 10 dHvsia geu; Loyetadicht @Mhd B FGS layer, and

TED BY REFERENCE (RUL 0 6?b|tstrean1 and

gr@melﬂétshwgs supe-&xorligiat imfher HafiGsnlayers el enshtdfehese cases, the
t 25 %ryaéﬁggatg r%gv%%s tlﬁ_)aIQ% or SlClgntf ag&a(\jliy gevreg %rog'mlgle values,

eg!q§®banLng t echni ques for encodlng and transmtting
refinement coefficient informati on consistent wth

t00i18314i sc| Bsends modsileshbeieoes the bitstoeanhiosipelpge Hsefmagion or type-
HebbMRTn® Iid & imeHRE S QlifdelihRETERN ERSThLB @RkRidRs (96). T

particular, encode module 72 may perform a variable length coding technique, such as
run-length coding or coded block pattern coding in which patterns of coefficients or
runs of zeros are mapped to variable length code words via coding tables. In this case,
shorter variable length code words may correspond to more probable patterns or zero-
run lengths, and longer variable length code words may correspond to less probable
patterns or zero-run lengths. In any case, this coding only considers the type-1

coefficients, and essentially skips the type-0 coefficients.
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type-0 coefficients based on history associated with
correspondi ng transform coefficients of one or nore
wEe@oiomsgo | ayers of the SVC schene (94). Ref erP@mys2007/081129

again to FIG IB, area 101 shows a type-0 coefficient

in the 2nd FGS | ayer, area 102, shows a type-0

coefficient in the 3rd FGS | ayer, and area 103 shows a

type-0 coefficient in the 3rd FGS I ayer. In each of

t hese cases, the prior history mandates or predicts
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10PaB6l1 coePréaicemoduleadd] ddswunidRal idgnifiespe sigral tippthcobitstream

caef f.i ci,e .| TED. BY. REFERE LLE .

BBl SR oo A o7 i N a R i the bittram (102)
Thé Siph@E 3 condrBe @Haimd & Hlbuk adadetecddaionesy thiesuch information
i nformati on é}\f/%al ues) for type-0 coefficients is

isrferlyded fiom drditseeam s Fovipiyhaodile St detines @fiyst subesof refinement
gciégﬁ%iglggdas' ﬂfpgfm&éfﬁ@ieﬁﬁyba%%@r@l hEsI't]cﬁ’EI 15 QLR A dofresponding
transform coefficients of one or more previous layers of the SVC scheme (103). Again,
referring to FIG. 1B, areas 101, 102 and 103 show exemplary type-0 coefficients in
various FGS layer. In each of these areas 101, 102 and 103, the prior history mandates
or predicts that the coefficient will have a high probability of being zero.

[00107] History module 84 also defines a second subset of refinement
coefficients as type-1 coefficients based on history associated with corresponding

transform coefficients of one or more previous layers of the SVC scheme (104).

Referring again to FIG. 1B, arcas 104 and 105 shows exemplary type-1 coefficients

INCORPORATED BY REFERENCE (RULE 20.6)



fromthe bitstreamfor type-0 coefficients, and all ows
the decoder to know is the tabl ebased codi ng applied
w@niog/os434d ype- 1 coefficients, and are val ues oPCT/YRm®oD081129

coefficients excluded fromthe bitstream The decoder

is able to identify and distigguish type-0

coefficients fromtype-1 coefticients, so the decoder

can generate the information for type-0 coefficients

i f theé are excluded fromthe bitstream and decode the

piffesant EG layers. eBeshisafthese cayes, thy paonhistgsf mprdasestay predicts that the
. odi ' t rate the

e A LR B BT Gy OBET (o8| e ..

fooa08ja soubeeoddavodide 82 tdocalek extfoimvaionefor egecbl voedficients from the
odul ator/trapnsmtter 14, channel 15 and i

Flg%@ﬁ% ]/()ésgrmﬁ’u lpalftlavlra& ed@(cgé% m@le §)52. mpR PRSErMFR (yarigple length

' - j ' I NG -Gl feqr

B e A1 AP BT UR oBlyanlcCaEHIBRs K8 The codewords may

barpart rdttho bitstorasi stdentapwibtdetst ¢fi soedlicaite shat €orrégpostidanthe coded

in FIG .10, recei.ver/denodul ator 16 receiyes the

é/ﬁe-&qfé)&fftlﬁl?néi-r GOV ofs k%%t%&e%&ar B#Y §@TGrRgnd to more

E@bﬁlﬂé MRS bE adehi@¥@s of e duh dnlgfy ANGefiRINR! 8nd MBger variable
itstreamto a decoder 18. In particular, video

Begihede y@rdamapepfromend e lase prabeblgesttemns ohcgefficients or zero-run

hRBb o 05 L DS P GG R gt coiiens
poe09] Ci enDeélrrRofBIMBI 42 bahrass desedtadioaloye0 coefficients 106.
&00106] Decode nodul e 82 of unit 52A identifies a
hgmadecpde taedwe t&% feaAble e eisingvsh hare-Q osHipagntofrom type-1
yne- ef fii:Gi ' X Gl LOM: i t -
L AR SR bl Rl LERBA R R hisor
sgdaatct avithothe eyrredpahdisig afankfofrarcoaffictnts. Singaetiduttedddcodemodule

k8gtosgins e Abiiscd FBRIFE RYSVaLes gipsie and may generate such

£Q6{ LA LIk shhRRRE tRUbELLY N ABRREL, ’LL AN WAL Dcation of any type-0

correspondi ng transform coefficients of one or nore
prodficiontgdérdyfed by difistotyen@WE 8 hene (103). Again,

f [ Fl .1 B 101,. 102 d.10 h .
[ATR s Ths deiish (TR Rihin, Jw ol ipelriaagsh in fhgrdware,
SARMrOf fidVese, G #9ohblnatibR2h@dt 103y fehhResPdds@ibed as modules or

hi story mandates or predicts that the coefficient wll
pevpongntyingdy e wirdenented tagethgeima intagerted BRI viag astseparately as

glggrf%#eeblﬁélin elrospgege%?e; IrlJoggffci d%vi%sFes? o?f.d irx?é’ié’%%ﬁte&) i rsSEt' DB techniques

erticients coefficie ased on nhrstory

29§ 06iredliedd W fehst GO pire 5P andhipdtet-reddsblomidi@ fcbm@tising $nstructions
of one or nore previous |layers of the SVC scheng

{hebayherrerespicdn gerrans 0ro oFInere| ¢, thyr@ghodpespriged gove.  The
é&ﬁﬁ‘ﬁe@%@&%l@ﬁ%dﬁﬁﬁpﬁfa} 6k E)gllt %T?lrbtoﬁlputer program product, which may

include packaging materials. The computer-readable medium may comprise random
access memory (RAM) such as synchronous dynamic random access memory
(SDRAM), read-only memory (ROM), non-volatile random access memory (NVRAM),
electrically erasable programmable read-only memory (EEPROM), FLASH memory,
magnetic or optical data storage media, and the like. The techniques additionally, or
alternatively, may be realized at least in part by a computer-readable communication
medium that carries or communicates code in the form of instructions or data structures

and that can be accessed, read, and/or executed by a computer.
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I NCORPORATED BY REFERENCE (RULE 20.6)different FGS
| ayers. Each of these cases, the prior history

worenvdas4sso or predicts that the coefficient canP¢EUS2007/081129

several possible values, e.g., 1, 0 or -1. [00108]

Decode nodul e 82 decodes infqgg?tion for type-1

coefficients fromthe bitstre (105). In particular,

decode nodule 82 may performa variable | ength

decodi ng by perform ng codeword | ookups into coding

{0 s 88. Thmeodwaedicdscritgd by qnarar Heret PracEsperst yushms one or
an.t 0 j Ci C t S

e R B b b Preo B EILT GRBLR PO BRT RIS oo ication

beodichntegoecdvraists AFIEYr ficd perpdarhmabioriegipaobad(RPGAs), or other

patterns of coefficients or zero-run |lengths of .
Cpere e tedQifliscsrig dosio SHPubY e AC@H@&I}%%&@% tGUBY ggocessor,” as

&Y Hef¥ih ﬁﬁ? oaydy &%n?%?ﬁl%%%ﬁ!g%tﬁ%&@&% Qfther structure suitable for
coefficients or zefo-run | engths of coefficients. In
amylemastationt hf shectedimguesnleycrdeddiedans Ihhdditppeinlsome aspects, the

oef.ficients.. 109] Decode mmdul e 82 ner at e
iRl 05 b Brgal 5ag derrprpen et g0 R g quodules or
MRdWhe B8dulss @Rkgurled ot cbMay b dtBBoCR8dhbak@ThS combined
fromtype-1 coefficients insofar as history nodul e 84

videaridodesdenadér (§iIQIPEQEt i ons based on history

i at ed i t he corre ndi.ng. tyansfor .
BATEE & cnt B Al hled Pl B RS RORETh sughygs an intearated
aiscifTechigiat ASIC, FPEex, OlogRebf ivatieny SomBieatival teseoBfconfigured to
zero, and nmay generate such zeros and_insert theminto
poréoraeerrdeIMerdeloths| tedsqueg dgscribpdh heein. | Asearipglyp thig ghsclosure
) ficiant i A . '

B a8y RIS n S e AT R pBn dhe b LBHKE: Bcribed above
Fopkeaepit echis rlidehrsdwanay sofideas eirchit ramfigered ab @lg refinement
conpi.nation thereof. Any features_ described as nodules . .
&?erf%ﬁ% nfd SRENEEThprett aY YEG et HEmC] hgeen the circuit is
EAHRIFAL ®hvhRANCa ARIIS Bf AanSERRCALIBL¥nPPal ALS KL &L Sl With one or
I nteroperable logic devices. If Inplenented in

sof¢ warvequst hgetseahnliia$edC maherhe arehlstmede atnel eagnorenrefinement

art .by a conputer-readabl e nedium c risi

Pitioidt TS Pl Rl el I Th 67 HBY Y/ Odehese aged on the
Ristoiy1e met hods descri bed above. The conputer-readabl e

medium may form part of a conputer program product,

91N may Vadpusdembrdiwarfs od thatneentiinshavgihgen described. These and
RTPUDBLERERCAR. FiolE HLTLRRY: FRTRI SR ARfiom access

nenory ? such'™ds synchr onous d&na%1c random access
menory (SDRAM, read-only nmenory (ROM, non-volatile

random access nenory (NVRAM, electrically erasable
programmabl e read-only nenory (EEPROV), FLASH nenory,
magnetic or optical data storage nedia, and the |ike.

The techni ques additionally, or
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alternatively, may be realized at least in part by a
conput er -readabl e communi cati on nediumthat carries or
wW@E ovasise@t es code in the form of instructi onsSPOF/USEDZ081129

structures and that can be accessed, read, and/or
executed by a conputer. | ORATED BY REFERENCE
(RULE 20.6)[00111] The code be executed by one or
nore processors, such as one or nore digital signa
processors (DSPs), general purpose m croprocessors, an
application specific integrated circuits (ASICs),
field progranmabl e | ogic apg ay éFPGﬁs) or ot her

equi val ent integrated or di'sCrete logic circuitry.
Accor dimghyd of (ttﬁllﬁgEH’eﬁhérpéIﬁtrﬁsﬁ'ml‘e,n’[s & Sinkakthcbe gt 1aydray a

refer tqo any, of foregoj ng structure or any other
%i’éft ifer «stingrVe éie)fsshemﬁﬁ dCPHRTIYNLT he

tech né&h‘t‘@ﬁng &36dth ecﬁtﬁﬁgfghﬁ oéfﬁcﬁ:ﬂf%aﬁ réssdcfhte?f)\m%lé one or more

aspect s, functionality escrl erein nay
pnemduslwewctfhthWGd;clmeamednd;oftvvare rmdul es or hardware

nmodul e nfigured for .enco decodi n

e o ERSiRa o OB o TSROy A B G Ay tie with a current
(GG SVOOULAShe Dhyea oditiChigoHy.€ may al so be directed

to a circuit, such as an integrated circuit, chipset

ASI C, FPGA, Ioglc or various conbi nations thereof
onfi gured,t erformone.or nore of.the technjque
Gescr { Betr el SR d B RaTiiaig shtPrise g chg e pikghod further
1@91@% bl Bifsrédatibn €amMhé eineded RfipehéRrcorMitiendfalues from
the tec nlques descri bed above. For exanple, this

o ergoded PisstieaR- provi de a circuit configured to code
refi nement coefficients of an enhancenent [ayer in an
SVC schenme, wherein the circuit is configured to

gval uahemathold 9if otaym af furthenedmprivinpeabhdlbigent deaddeethat the

soci at th. one, or, nore previous Iayers of the SVC
Gleagon gw&w%g%q%%reéﬂ@nsm eRINETRHETE sEcluded from the

Bﬁﬁlfefafncds%@{erﬁﬁﬁ{ebl %2 RRREdASAHe Wstdpya current |ayer of
the SVC schene basSed on the history. [00113] Vari ous

enbodi nents of the inventi on have been descri bed.

e B B e
He Rt Moks thforthafBh RQdh&EstmRii @ ih&htMREBMcient values, the

coefficients of an enhancenment |ayer in a scal able
nicthed fedleirggmpaviay geediatifg the h@lm@@m@@nemnquogffwgent values.
eval uating a history of transform coefficient val ues
associated with one or nore previous |ayers of the SVC

schen®he aRthod of claim 4, further comprising receiving a signal indicating that the
information for the estimated refinement coefficient values is excluded from the

bitstream as determined by evaluation of the history.

6. The method of claim 1, wherein coding the refinement coefficients of the
enhancement layer comprises coding refinement coefficients of an n™ layer of the SVC
scheme,

wherein evaluating the history comprises determining whether refinement
coefficient values associated with an (n-1)" layer of the SVC scheme had non-zero

values, and
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estimati ng one or nore refinenent coefficient val ues

associated with a current |ayer of the SVC schene
whawedsssm t he hi story. 2. The nmethod of clai mBCT/US2007/081129

wher ei n codi ng conprises encodi ng, the method further

conpri sing excl udi ng infornati n for the estimated

refinenent coefficient values froman encoded

bitstream 3. The nethod of claim2, further

conprising signaling to a decoder that the information .

for tWECEBt gsHERENS PRY PHEAEETRRI CosfEpient wilupsgstogiated with

f i.fl-st. ' . th
BRSPS R LB PSSR LB gt e o
whizheornegoaiing cooffipidnsast tike@o) rigyca hbd hei-zaamaluskier ei n
the bitstream | acks information for the estimated
refi nement coefficient values, the nmethod further

g0ONpPrirgi RPRARELALLNY the estinmated refinement
coefficient values. 5. The nethod of claim4, further

conpr bt evabmiiug Hy lastsiygoalpriseddss@hinggnddxatalids dor refinement

i nfor.mati for the estimated yefjnement coefficient )
oGm0 B ePlgud Sy ot P~ Lt baEAiGten S aphy FSd pgnding
ayRroat BiQinttVaRchb&bokkd vith thRendBE Bkt Rbvishdlafrd of the SVC
wherei n coding the refinenment coefficients of the

gabascantent | ayer conprises coding refinenment
coefficients .of .an.n |ayer of the SVC sghe wher ein
eval udfFSg CHECHME ISP CBmSry Eeéﬁle%‘é?te Oﬁ%l?r% Vilgt frapciated
wahitneaerht koef dfited SWC s‘tHérﬂ@Sorﬁﬁ‘isQ@ & @fAin W AllesadT zero to
(n-1)* layer of the SVC schene had non-zero val ues,

EhgemrorpiRenEy fhe RErmREvcEtheRuvE indexeplifss thet gorrespond to one
Sé&bgﬁﬁ%ggﬁ&gﬁﬁg% e refinement coefficient val ues
ed W

assocl a e current |layer conprises assigning
val ues of zero to coefficients of the nth |ayer for

i ch_correspondjng coefficients of the (n-])* |ayer
ﬁgd nbRe st dwgplfgg.hWﬁerﬁﬁbcqﬁi&wanwe%@wmngz thgmegtndnfurther

gﬁﬁ%ﬂgﬁ%ng the history conprises assigning index

val ue or refinenent coefficients of the current

| ayer defirneg a fide xubwat efgbe bdinayenteqeffceernts oftba enhancement layer as
corre5ﬁondin%8%%ans orm coefficient val ues associ at ed

WPET) TEHRCAL fi5'e" previ ous layers of the SVC
schengsfiraida WRGHE kibs8B fi tHBREMEmE R 00 ITR:iGHts HMKE enhancement layer

refinement coefficient values associ at ed
as type-1 refinement coefficients;

including information for the type-1 refinement coefficients in an encoded
bitstream; and

excluding information for the type-0 refinement coefficients in the encoded

bitstream.

9. The method of claim 1, wherein coding comprises decoding, the method further
comprising:

defining a first subset of the refinement coefficients of the enhancement layer as
type-0 refinement coefficients;

defining a second subset of the refinement coefficients of the enhancement layer

as type-1 refinement coefficients;
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with the current |ayer of the SVC schene conprises
assi gning values of zero to refinenent coefficients of

wao b@oosussent | ayer that have i ndex val ues thatPCT/US2007/081129
correspond to one or nore pre-defined index val ues. 8.
The nethod of claim1, mhereh& codi ng conpri ses
encodi ng, the nethod further Conprising: defining a
first subset of the refinenent coefficients of the
enhancenent | ayer as type-0 refinenent coefficients;
def i nflergdimedaiopmatianutes ge type-{ Kefincafenheqpsiigionts from an encoded

icients of the enhancenent |ayer as type-1
?@ﬁ%%ghéﬁ coefficients; including information for the

t ype- gerreedtingenfonhativnefof thei tepd-8 réfmearnecuedfit@chts, wherein the
bitstrea nd excl ydi ng i nformation for the type-0
PEpTHERE Ae" (B BT LieBRPEoTop HisicaRd a&uciﬁdtfgqm digrfnceded
&gt hod of claim 1, wherein coding conprises
decodi ng, the nmethod further conprising: defining a
first subset of the refinenent coefficients of the

Bt i e G Rt Pod e PB T AbAgipcement et in
safhid ﬁﬂ@d"é&ilg ?g\f@) LNORNGRIBRbicd risg: type- 1

refinement coefficients; | NCORPORATED BY REFERENCE
( RULEa hotay dweloli thef dvaluaicprathiseery fod frangierm genstigient values

refi.nepqent coefficients froma n ed, bi tstream and
EShEPSITRAL s Pk PR B G S9B Futht: dhitrs

coef f j gbding modwhengictimhhes b O MBdei rofindnddnt theTitipevaucs
refinenent coefficients is excluded fromthe encoded

pispgnted arith ai@urent edi efdhe YL ssberae based op dheeliptory.
coefficients of an enhancenent |ayer in a scal able

vi deo coding (SVC) schene, the device conprising: a
hl.st oThe doded & ddiat 10ewakitd g cadingst@iufe @mprisansd ardode
coefficjent Ealues associ ated wi th one

r re,
ProgyicolacTenBy sneore Pdus\EcRIdABIROMaH AN régg?%ﬁlal%%@ﬁeemem
gcgkf?ﬁceigﬁtt\}aﬁﬁk EInPRLRbAIPhiRukghi nement coefficient
12. The device of claim 11, wherein the coding module generates a signal to indicate

that the information for the estimated refinement coefficient values is excluded from the

bitstream as determined by evaluation of the history.

13. The device of claim 10, wherein the coding module comprises a decode module
that decodes a bitstream, wherein the bitstream lacks information for the estimated
refinement coefficient values, and wherein the decode module generates the estimated

refinement coefficient values.
14.  The device of claim 13, wherein the coding module receives a signal indicating
that the information for the estimated refinement coefficient values is excluded from the

bitstream as determined by evaluation of the history.

15.  The device of claim 10, wherein the coding module codes refinement

coefficients of an n™ layer of the SVC scheme,
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associated with a current |ayer of the SVC schene
based on the history. 11. The device of claim 10,
wob@pes4s4d he codi ng nodul e conpri ses an encodeP@mUs1087/081129
wherei n the encode nodul e excludes information for the
esti mated refi nenent coefficignt values from an
encoded bitstream 12. The device of claim1ll, wherein
the codi ng nodul e generates a signal to indicate that
the information for the estinmated refinenment )
coef f WaptgHY the Bistesy maslulodateradres rrhsther Ffinsmest gaséfigieny values
@ [
LAY S8 S (R pERE BV G BT O .20 rva 8. and
conprw$a3nahdecmﬂgnﬁﬂd&hﬁagﬂ@wﬂdﬁaddaatacbﬂfskneaﬂmm:n layer
ereln the bitstre | ack orgmation for the
i couremRan i eaet et o BF gtm ) vigyerded nghceiheressn
the decode nodul e generates the estimted refinenent
coefficient values. 14. The device of claim 13,
mhereihedhéundﬁmﬁgrﬁbdule recei ves a signal indicating

that the in t|on f the esti mat ed ref nenment

ot § Mo g b SguBlastiae BOpT SR BerEB e icients of
ARLAFBhNEFkr Dl ARk NakukODeif défad&itaheh Morr@s%ond'ﬂi@ transform
devi ce of claim 10, wherein the codi ng nodul e codes

easffipienteniucs esbtiatsderithsthofongar moteyreyions layers ofihe SVC scheme;
schenme, | NCORPORATED BY REFERENCE ( RULE 20. 6) wherein
He hi story nodul e det ermi nes whet her refinenent

coef f v th¥ 3bdias ndYIsRUsAbedvMdstbf 2Bro(td réfidenlcay &def@dients of
t he SVC schene had non-zero val ues, and wherein the

theEurgntriaRiteat Aavg gdex valnerdBatgprisgond e oroefmprsinsprdsfined
Rﬁﬁ§?ﬁu | ayer for which correspondi ng coefficients of
the '* | ayer had non-zero values. 16. The device

of claim10, wherein the history nodul e assigns index
1B, o Bt s 6 <R Al oo cncode
RuLesSRRAding transform coefficient val ues associ at ed
wth the one or nore previous |ayers of the SVC

schenthe hastorywhedudé deftriee a Costisnigsetrotiht ecfassicgheoliadierds of the

B R e Pl S e oo R s i SEHBRAH 150 tshabapt of the

PapmemPh-od ffdidedof thE 8xhanad &S layby as tVPE 1968MhGEn® Eodtidics; and
10, wherein the coding nodul e conprises an encode

the encode module includes information for the type-1 refinement coefficients in
an encoded bitstream, and excludes information for the type-0 refinement coefficients in

the encoded bitstream.

18. The device of claim 10, wherein the coding module comprises a decode module,
wherein:

the history module defines a first subset of the refinement coefficients of the
enhancement layer as type-0 refinement coefficients, and defines a second subset of the
refinement coefficients of the enhancement layer as type-1 refinement coefficients; and

the decode module decodes information for the type-1 refinement coefficients
from an encoded bitstream, and generates information for the type-0 refinement
coefficients, wherein the information for the type-0 refinement coefficients is excluded

from the encoded bitstream.

INCORPORATED BY REFERENCE (RULE 20.6)



nodul e, wherein: the history nodule defines a first
subset of the refinenent coefficients of the
wenivansswent | ayer as type-0 refinenent coeffiRPCEOSHNT7/081129
and defines a second subset of the refinenent
coefficients of the enhance | ayer as type-1
refinenment coefficients; and t'he encode nodul e
i ncludes information for the type-1 refinenent
coefficients in an encoded bitstream and excl udes
information for the type-0 refinement coefficients in
e e e [ | ai "
V\ﬁ er eﬁ‘ﬁg ?ﬁ\qcé%ftcﬁ&lﬁl ﬂmwh%lsem ‘;Elg%reggé g&rglpﬁgeeg gl a@'ré%% %Pren,mumcatlon
dhéceei n: the hlstory nodul e deflnes a first subset of
the refinenment coefficients of the enhancenent | ayer
as type-0 refinenent coefficients, and defines a
sgcongd c%wgﬁ?ér-reidamqnéaﬁ&msm?ﬁging ARk GhRhS gtm b0&ution in a
enhanc | ayer as type-1 refinenent coefficients;
aiddo tdding dc\od@camfdtlnle glediec odexslicirefimmmet corififionts bhen enhancement

e-1r oef ts from an, encoded
Y PS ekt B g enEma Y C) ST rmb B T BF B Ly peatse the
n&fitdwgnent coefficients, wherein the information for

the type-0 refinenent coeff|C|ents i s excluded from
t he epdeeda bistosy peaansiorNCORETRAT FBIUBY 2REFERENGEH ¢RI Fore

e of clajm 10, wherein the device
Bt By T Y SR B a0 o ot ce. 30. A
CONMPUERImdt€astadH reordB elfinuih <h BRYTTi Sk MOyl its bk doeiatednsith Hddrrent
upon execution in a video codi ng device cause the

baoi fdhe §VEcebemebassd wBtle sley-i ci ents of an

enhancenent |ayer in a scal able video codi ng (SVCO
schene, wherein the instructions cause the device to:
2val uahecampitst-eagabhd mbdianséfo;flﬁnﬁﬂlafwfhiefdheﬂie insutugEsns cause the

aSSOC|ated th one or e pr ous, | ayers of th
donene; en%@m%%fq figgmentige e%?%ﬁl? erhgsRstt laver, and whcin the

ﬁl@@ﬁétio‘ﬁk eifse YR S Rcas SRALAL BfhrMatibn ?orQHé 55@1%atécﬁ5éﬁﬁerﬁént

he SVC schene based on the history. .
anﬁﬁummhahea@abielﬂEﬁd@hMUMEGMaln120 mhereln t he
instructions cause the device to encode the refinenent
coefficients of the enhancenent |ayer, and wherein the

pmst r gRs E@NSutEAE I BcHiRM SrR:1dim BXGhdeen thRfitRREb R tause the
for the estinmated refinenent

device to include a signal in the encoded bitstream indicating that the information for
the estimated refinement coefficient values is excluded from the bitstream as determined

by evaluation of the history.

23. The computer-readable medium of claim 21, wherein the instructions cause the
device to encode the refinement coefficients of the enhancement layer, and wherein the
instructions cause the device to:

define a first subset of the refinement coefficients of the enhancement layer as
type-0 refinement coefficients;

define a second subset of the refinement coefficients of the enhancement layer as
type-1 refinement coefficients;

include information for the type-1 refinement coefficients in an encoded

bitstream; and
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coefficient values froman encoded bitstream 22. The
conput er -readabl e nmedi um of claim 21, wherein the
WO p@vOsSE0 ons cause the device to include a siPEEUSI007/081129

the encoded bitstreamindicating that the information
for the estimated refinenent ﬁpefficient val ues is
excluded fromthe bitstream as determ ned by
eval uation of the history. 23. The conputer-readabl e
medi um of claim 21, wherein the instructions cause the
devi cexdyledntosmatiomior thertypeReefincatsat soctiieipnts inpthecpgoded
E@&@ﬁﬁpnent | ayer, and wherein the instructions cause
Tie device to: define a first subset of the refinenent
coefficients of the enhancenent |ayer as type-0
refin nt coefficients; defipe a second subset of the
Fif i n&r%ﬁtceé%aéfﬁﬁieéir@ﬁ%nw cogf Cl@ﬁﬁ%&%&% RRIHNCETRGIE faygg In a

: 'dﬂ%ﬁ? hCl od i nformation
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