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Codi ng schene enabling precision-scalability
Description The present invention relates to picture

wonrowiideioo codi ng supporting quality-, preciSi ORET@EP2006/002634

SNR-scal ability. A current project of the Joint Video

Team (JVT) of the 1SOIEC Myving Pictures Experts

Goup (MPEG and the ITU T Video Codi ng Experts G oup
(VCEG) icodiify demsdnep rémibidngs pred)idilon -e6aaaskion tof

the state-of-the-art video coding standard H

. 264/ MPEGA- AVC defined in ITUT Rec. & ISO1EC

14496- 10 AVC, "Advanced DNedlepig@bdpmg for Ceneric
Audi ovi sual Services," version 3 , 2005. The current
wor ki ng draft as described in J . Reichel, H . Schwarz

Ihe Mresgndn, ipwentiomcaPABEES VitdeP THelikRy OrJaiigleo coding
Bugbbréing” 4abNt tY-deprdeas ooCor JIINREOL1aN CLEy .

France, October 2005 and J . Reichel, H. Schwarz and

M. Wen, eds., "Joint Scal able Vi deo Model JSVM 4, "
AOIWerdEOpfea&ptDanE NG - A2t NViéeo FiTaace, (OETobef the

; t |, | angd. S
Eo7 e PR ihe, TR, £ ?%%y e AE che 10T
Midea/ MDE@mgA\EImssrt'cﬁes@rmned YEEGTULF Rae. deviedQpregt of a
144961140 &M,Cen ﬁgﬂa%cfedt?{éde&ﬁ%d-l&g—{k@-acﬁne%haeo codlng

Audi gvi sual Services, " version , 2005, specifies
RyBRAaLd ded (%QEQQIAMQ(ﬁ@?&&ﬁ%bPBCKE%Iéal%?Fon& fso/18C
sugnglsoar eavej t heragenediad ed vidyewt | gadgagpensated Generic

diction.o ntra-prediction and redlctlons
B8P G P B RaaSE g FRel o ap et ea g, 2085n TRECHTRARE working
d@dfngamIduaﬂrnﬂmdsnmI@b|ReighekteHS|@nhwsrzeﬁﬂnieﬁ. Wien,

as s I 2
8Fe6|ng%%?g%g%§£ oPng%@gggonparggIe to SInd

Deama) N AVE 0297s (HSEe { hd reae vi Qhpbor 2005y and 3.

R@@baemctlf@n @léf?&lw'atr)é I§n&y@4 CaIvhéénaChécfé/ed anlg% Scalable
bove, scalability is COﬂSI e£§

X%dﬁof IIﬂé?IoﬂéIeré *¥ oPoL B0V Vafeor Teart sPOF- t e
Pranst| e@otdiidre 2005 pvisngpattB- Rgydaivanspagiadnynd SNR

ds I I |yt h
SREEPLEI SRR ATt TR  Boahriesr. S aa wghSinetion

tharepﬁFtlcular resol ution. The basic design of the
scal abl e video coding (SVC) can be

Olnt Video

Nice,

H.264/MPEG4-AVC as described in ITU-T Rec. & ISO/IEC 14496-
10 AVC, “Advanced Video Coding for Generic Audiovisual
Services, “ wversion 3, 2005, specifies a hybrid video codec
in which macroblock prediction signals are-either generated
by motion-compensated prediction or intra-prediction and
both predictions are followed Dby residual coding.
H.264/MPEG4-AVC coding without the scalability extension is
referred to as single-layer H.264/MPEG4-AVC coding. Rate-
distortion performance comparable to single-layer
H.264/MPEG4-AVC means that the same visual reproduction
quality is typically achieved at 10% bit-rate. Given the
above, scalability is considered as a functionality for
removal of parts of the bit-stream while achieving an R-D

performance at any supported spatial, temporal or SNR
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classified as | ayered video codec. In each |ayer, the
basi ¢ concepts of nption-conpensated prediction and

w0 ndoraopredi ction are enployed as in H . 264/ NPECHERM5/002634
However, additional inter-layer—prediction mechanisns
have been integrated in order to exploit the
redundancy between several spatial or SNR | ayers. SNR

ﬁ@@bﬂ@tibﬁythétbasi@@hbﬁr&@hEEWﬁﬁ imhgxﬁﬂxhyﬁr H.264/MPEG4-
gﬁﬁg atlon @Q% fr spati al Iablllty, a
i A E%ﬁ% Eaf%%o tfi%tion and

oversanpled pyranld deconp05|t|on is enpl oyed. The

fﬁ@psgehcsae%ﬂgh' b!eytgaept Qaahafs K204 M aﬁpen can be

nmal nt al ned n-genera he co er structure

chessihle®i2f tJa%pEee YHAeO sorequi Fodeash akayer, the basic

@@@&éﬁ@élOQﬁfFoﬁothbﬂsébﬁ%éﬁﬁatgag ﬁiéﬂ%&%ﬁ&htyﬁh@m intra
coder structure 900_wt

wo spati al ers 902
S5t cPiotacta agBPLoNRY rispeicht 2ALAHEFEAAGE: Hovever,
m@dlbnenmhpeﬂmféf£U¢y@ﬁlcpr@@lsti@thmebﬁﬁhﬁsmk)vhdﬁe been

|BVSGzSPes! 146 TRLIAN R ANELSLS S0PRLD | 3o GRLOYSY botyeen

edundanc ween consecutive [ayers
;|Kypeoit efdpa)'glaht@x SNy ekayeesi cSidns colmept 5t YOBs thegically

é@ﬁlé‘@'@d pregi Ckbgﬁldﬁﬁﬁha@u%%lfz%ﬁ:l%“ ora,hq_qreawegcg{s spatial

, as well as texture data 910 . A base

906
%}%Q%%%Yq oh ABRINFEHPN t B IP‘PﬂchRn p‘F%‘l‘Rﬁ%%a@":L‘ié’r%ﬁlCtlon
gfg% ea&?ﬂmléﬂz(}ayrﬁmm ?@ﬁaizoﬂ@@m/ sb.&‘,lbha\n/_S;EOF 8npoevag. The
a sim| at o .
SO EPbndl G IRRE Y s CRRECSSRer vk HbCPAANEFGA-2VC  is
haimtrjiment ain notion i nformati on and texture data;

the NAL units of the base representati on of the | owest

| ayer, i.e. 912a, are conpatible with single-layer H 2
Ba/ ‘HPE@faMCthﬂ’héOﬁééoﬁé?trﬂl@@Mr@n dgpandsy O thre paskability

é&@é@sﬁﬂé@tiémﬁef | WIQV%MC%&WI F‘cbf)nﬁilustratlon,
SO-ca

odi ng 918a ressi ve_ refinenent
08 R S b R SRR e erodS Bl g ygRtial
laymmate®025 or dep2ibo supporéa&hne:gn&nularaquaJimQEpendent

PR i oot ) S AT R i nosa v
wiltga, lbyandsphelpncgmqne ShNRmetfeneneAbat bx tisr eemployed-
?@%'gg??%§?3n9%$2hkﬁ%e%ﬁﬁpegéﬂgébﬁEWWQS 99%8rsb 902a,b is
exploited DBy inter-layer prediction concepts 908 that
include prediction mechanisms for motion parameters 906a,b
as well as texture data 910a,b. A base representation
912a,b of the input pictures 914a,b of each layer 902a,b is
obtained by transform coding 916a,b similar to that of
H.264/MPEG4-AVC, the corresponding NAL units (NAL - Network
Abstraction Layer) contain motion information and texture
data; the NAL units of the base representation of the
lowest layer, i.e. 912a, are compatible with single-layer
H.264/MPEG4-AVC. The reconstruction quality of the base
representations can be improved by an additional coding
918a,b of so-called progressive refinement slices; the
corresponding NAL wunits can be arbitrarily truncated in
order to support fine granular quality scalability (FGS) or
flexible bit-rate adaptation.
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mul ti pl exed by a multiplexer 920 in order to result in
the scal able bit-stream 922. This bit-stream 922 is

w@eabawiieo i n time, space and SNR quality. SunmeCT/EP29g6/002634

in accordance with the above3scal abl e extensi on of the

Vi deo Codi ng Standard H . 264/ MPEG4- AVC, the tenporal
scalability is provided by using a hierarchica

predi ction structure. For this hierarchical prediction
structure, the one of single-Ila e% 26 NPEGE4 AVC di
Thea s ukt g Bétu§EHe%W?h8HFpH¥y dhdtfesP2¥or 1885aFi &°119
9a_LrKia ;JNRasgalal | pioyreskiite oaER tmﬂ:mehmrﬂ: tbeb’eumid@@dlng

5} ;Eg %If tngh?yﬁes rectlv%A'/l'\g:}%% . 854 B | rggéggtlvel are

can-be ned in orde gener at e
naJJbJJthﬁxea‘hmy ratmelipiorexen 920 gindegdes 6 &6fBiRedn the

KGR I alafid i - AQ9e-oPaiilk scalable in
sca%ﬁ}%l%%? ggﬁéjﬁﬁ%?flne gr anul ar scalabllﬁiysféG%

mh%HQQQuﬁQﬁ1 R e 15E3, only sel ected SNR
scalability layers are supported and the codi ng

o Bt PBin Qe aaot o PRE et Feargp Scilable
dﬁt&ertsmmmaiﬁ arheofViNlo WhidisicatS tamdaarchitt.24rdy Mg 4 -AVC, the
\ﬁg{;&#ﬁaﬂ ¥ -h %Slfit ngq pé’{/ ajfdé\&\L Wi §s; ogepéeslﬁ@ra@éhlcal

are erlal rgnea 1 n or

n@siﬂecst@mntrﬁet-@mm e WAL stihddm duEraRgidcaly prediction
éﬂ-ﬂddtﬁheé(er 92Q | Bnerdesrt o sippnstldyae- gramd omMeeNR ~-AvC

scal abi |1t socalle rogressive refinenen
S paeh FHes obbeaa: PPy 68 Bengger o Fremprcial and
SNRC@@ab@@iﬁiﬂyreﬁﬁafﬁﬁﬁﬁalntODEBHhavécﬁorbé|addgdth@ the

rec nstructlo gg?é¥ﬁﬁva§¥§abl § 4f ory, fhat égi%glﬁégg types

aseSfaye Feamn Fespectve
cnntebprecmmmqn@ﬁchnhwmr@artTibrg@n€¢@§¢|@% béEréEéﬁ@@- that

oL e PN o N I gl QAo E SRR S DL bl 8L | O Of

uanti zati on step size (QP increase of 6 ) These
S|gnals are represented in a way thatonly a S|ngle
FAWElSNR t 58ASEBI M PYs tdbdhespeffpinredchinbdddhy (CGS) and

[T SR 0 o EPld Bjoa MR RALTURI o0 WiE

¢@d, nesly heeleanesd @NRts ol doef i Jmt@rsafam Sdmerhed and
{ﬁ@Ckéoafﬁg m%%%%c@eﬁHQrem:‘Méﬁﬁqﬁiggdth§o¥'d%%§f§é rate

een separ
graduatlons as factor 1.5-2 from one layer to the next. FGS

enables the truncation of NAL units at any arbitrary and
eventually byte-aligned point. NAL units represent bit
packets, which are serially aligned in order to represent
the scalable bit-stream 922 output by multiplexer 920.

In order to support fine-granular SNR scalability, so-
called progressive refinement (PR) slices have Dbeen
introduced. Progressive refinement slices contain
refinement information for refining the reconstruction
quality available for that slice from the base layer bit-
stream 912a,b, respectively. Even more precise, each NAL
unit for a PR slice represents a refinement signal that
corresponds to a bisection of a quantization step size (QP
increase of 6). These signals are represented in a way that
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the decoder side, this refinenment signal nay be used

to refine the transformati on coefficients within the
whawe/10Aayer bit-stream before perform ng the | PUBEER®06/002634

transformin order to reconstduct the texture of

predi ction residual used for reconstructing the actua

pi cture by use of a spatial and/or tenporal

da{pﬁll gt |§Lﬁ)gl%10bnﬁér§)é/ rﬂf&aﬁ%f@frmrm{a@nt@orn@etnp@ff@fmed for
rogr essi ve ts ca runcate
L S BTo T YLEGkNET 0t HRCHR quats 1y Thr SPRBFSiTds,
1ﬁaseréf@mﬁm@mm bﬁgmmbrrmpmb$énﬁedlhp graRuNAL wayt refines
Tﬁleer%% Efogﬁﬁt%%’}f%e% ec{ Q{ts“é‘ESft‘}fa'Hs%e}J ﬁi@é‘]&s into

eve S een no ead of scanning t

Wi for e eorit i aiiee e rtdis otiidesy hage bssiroslepagg tied - At

#15e dapechBr( nord@l ) teid C%’flhléﬁleh'tanssifd}{aﬂl‘ cpalfi |ldé elted to
bl ocks are scanned in separate nd in, eac

th,
ity e codieng ngweallgnf oFOE%f?“éhg?BFm"&:’o%lFlfIF ci base
e ek }ﬁ:ﬁﬁ—fﬁmﬂ@n B¥fdrd e eeepingr hef mﬁemm:il‘d‘naeﬂ;form in

codi ng. aorder BA entro COdI e
9 FﬁPEﬁﬁc%&iF C?# Gged{e u|nprov ?ngi%ﬁ vl
Lmtér fotr ucecoms shomning Ehg. &ctusl bpdctuescrbpedsien of a
$ﬂatﬁ¥fkgﬁd/ér é%%g@g @@Eﬁgn ang,ch - a¥VQﬂﬂnﬂeans of
n T efinement

Adaptive notio or FGS'slices, ™ Jo
A Q) TRUMRSIRL1IQMT- Q031, Nice, France, October 2005.
In particular as described there, a concept for

ié ranular SNR scal abl %§%Ln§ % vi deo .seq encest d at
‘?hp RIRGFPET e T4 “ﬁ Bi-bh/ ﬁlaéldll?:?l puncated a
amy oanbi tparys padded tso ttieaicotdhag gstadidttyuret oth&i §NRS base

la ?ﬁeﬁgﬁig%% I%hﬁag%gla Ienaﬁﬁ%% %P%S%g ena%Vequ$refore’

medeQO@mgd@rd@fr Eify. tmnHewomhoteel fbckenieclegelsi has been

i er St ows@eaeRQ)f sgeaﬁmﬁ@t ttq{e t tegﬁgtsrﬁetd&qffluents
bit rate OI‘ codin I‘eSI ua and m)tlon dat a.

TR PR @ O ha e Yo GodmE (1ol amind Indices,
ﬁﬂ@bttangfgrm5GddﬂfﬂdﬁéﬂﬁﬂmﬁmcEdeﬁ@kﬁdﬁﬂﬁe&l&a arebarate

b addi t [ly d | ock
S0t o881 BAE el (25 i chBorRaginaa Sy for =
tm&nsfmmerceeEEECihat blppdr teramtoadrr coWpehs dhed exception
&t fnealgﬁgdc@olqg.?xg Coxg{éﬂ: B- ﬁllé CEERAC \é’ﬁ'tgap?f do¥@ng as

oW n 0SSl des is to be
spe01f1ed in 264/MPEG4—AVC 1s re -used.

An improvement of the coder structure shown in Fig. 5 has
been described in M. Winken, H. Schwarz, D. Marpe, and T.
Wiegand, “Adaptive motion refinement for FGS slices,” Joint
Video Team, Doc. JVT-Q031, Nice, France, October 2005. In
particular, as described there, a concept for fine-granular
SNR scalable coding of video sequences with an adaptive
refinement of motion/prediction information is added to the
coding structure of Fig. 5. The approach of adaptive motion
information refinement for SNR scalable video coding
enables the video encoder of Fig. 5 the choice to select a,
in rate-distortion (RD) sense, better tradeoff between bit
rate for coding of residual and motion data. In particular,
as indicated by the dashed lines 924a and 924b in Fig. 5,
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used. In particular, according to a first node, coding
bl ock 918a, b uses the sane notion information as the

wENR7heEe0 | ayer and thus transmts only a refi PENEP1006602634

the residual data. This node i s equal to the foregoing
description of the functionality of the coding
structure of Fig. 5. However, in the alternative

g@?i %ﬂtﬁ%eth:Od{:ﬁSilb@Q%lio%k%a, obsir a&mﬁﬂ 9§???V¥dtﬂhittii@>lﬂmlly

LNt ormati on oge er w a. new residual w I N .

ALF T Rene Ol | PAEh| MASTIRRLCGH. Hot ft + RESHERSROYF orf Shigement

s estduathiclat eocamshends edh &t athfa dmtdre sSNRe that supports
[ t Leve a t rf 267 4

s e é%é-éé%%gé’é’%u%%%%%g%%

vihecki déo tbeditng staldaridoH peBt/NREG @i, mofigehis To be

7Bans that Ry suRdbyl Sifqie PBCroblaeks 1Rb@e, coding
smal | er bl ocks for notion-conpensated prediction

up. to
S BoRbt A2y Bo A {ORC POSTS CBO AR U TEE YA | B the SR
Rg@@é ou&ﬁeﬁr Bnal iwes caﬁa@@nﬁtgnﬁim@d. aTh%fdem'rx]ﬁmn of the
et ween. t wo cQdi.ng nodes with respect to e .
SRRt Srhar i onBnar BPES BY' DesERR orsn Y s fazsgoing
desogipt layrafigibe appeokote Miter eofa tlegrertdjiran stogicture of
%ﬁ‘?pt 'SOnai!lO\x}ex?ef, +iI R L13e nhﬂltgkﬁg‘é '(fgr o7t e nmbde, coding
e, D stands for {he di stortion 6etmeen oril gl nal and

bheohs?tdriledt rapemiied)nei girlliahd IR Qfinadsl atheegsiqther with

?at&mfgésﬁdﬁgll Q@?Ltdihﬂ’ﬁgi Of:h&ahaﬁé'%ﬁé?r@_rﬂ:cﬁsl%&et tmﬁlmtﬁt}qation.
or rerinin on e residu atra | s | er n

ROGE FoF BRE BPCIHR PRSS BT KL (GHET dthdiemErogEed Trom

thei SSNR r at@dirstiorattieon 1s8rRse ohvi oashyebett er foetter RD-
rapsmt new,set _of mptjon i.nfaor i,on f t Qi

AEronrode O caBRer g e Liig TaBbess (ks ghe same as

swppe reed obyr efimemédeoi tcadingosstaneared HeRicdVHPEG 4-AVC,
PORT RaGUr n grakdyt yf@&dixtfsﬁ?r{mo@' teHat ﬁagdgglocks into

a ove-exglalned scal abl e extensi ons of the vi
TR HYL sPA

RE&F TQT. 262 MPEGARPS Ak mEPPiGEion up to 16
BEOYSRSPE Y EOBHUFCENBLETi @ds dnc.upy i 8B inbtbichvddiors for
iciures ma ge effect Yily handl ed picture- or
rAaneS WP sei0e. 519re %% tive of their conposition

froma top and a bottomfield. However, it would be

feS1 5aRL S LR NAYRAnCAHNT rc‘)&&ﬂ?& hbatsenakheSespect to

c
precision-scalability wth a bette .
the motion information performed by blocks 918a,b is made

using a Lagrangian approach where a Lagrangian cost
functional J = D + AR is minimized for a given A. Here, D
stands for the distortion between original and
reconstructed (decoded) signal and R gives the bit rate
needed for coding of the macroblock. If the cost for
refining only the residual data is higher than the cost for
one of the possible motion refinement modes, it is in rate-
distortion sense obviously better to transmit a new set of
motion information for this macroblock. Consequently, using
adaptive motion information refinement it is possible to
achieve a higher picture quality at the same bit rate.

The above-explained scalable extensions of the video coding
standard H.264/MPEG 4-AVC work well with progressive source
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RD- performance for interlaced source material, i.e.
videos in which each frane is conposed of two

wo nioendBaved fields with the fields being indi RCHEPI00§002634
handl ed |i ke franmes (field-cdded) or w th nmacrobl ock
pair-w se deciding as to whether the respective
macr obl ock portion is divided up into two macrobl ocks

r%art@ﬁ%of danfeeW't lé&?s mepher Ghi gn of the tB@cEQEeQY may be
ottomfield or t nmenbership to the top or bottom

HAICI e R ook pawt%uf%a wi OB n tREMEFHise,  1.e.
lTﬂt@spédtlv::e adf obhett @f)mbbellﬁﬁ.eﬁel’ﬂroalppzl itt@b i andt @ bottom

vi de_a codi ng schene.provi din Lsi o
é&é%%b Vﬁngvgm%ngPEQ% %& ggdlng e?y|0|enc§dlng
;Equnnwﬁéytmatleneblaseprebdeoonasealabllihyswmbbeetbetter
RS- S &y ﬁope§ﬂg$£l§8§§rgbﬁgcéomgltékm:& ;13@0' videos

encoder accor di ng to claiml accord I Ng
i Vi O BACh3 frame d SorediReRf sefl *aBPelﬁrCferéﬁﬁéﬁﬁw fields

v?—ﬂ-th Ti&@ueba&ew@leaoélm@r Ia)ﬂdagutdm%m@eswhdleaemw if¥ames

oved CQ ef i ency be achlev
§$ nc%ﬂewlghegﬁﬁﬁﬁﬁgﬁﬁﬁ q%g ?ﬂ%glng as
vfheettmh!n‘ r ae- N@Spédﬁ’@ﬁ\tf@’emcmfobllndikw ;mbnatthm ctusr edivided up

[ flrs 0

_ﬁﬁéé s g\S ‘p’gg&solkgg iy dccgarg%rﬁée Wit ﬂﬁg f&%mgégﬁlp of
ﬁﬂeﬁﬁ%|bﬂpb@rnQOthMeflehénorhéhﬁ|mgmbsﬁébﬂ§|@ﬁ thg top or
BeCSHance: Wi e LS RSP RGO TBa Ofi te RIRSFame.
I nvention, a concept for fine-granular SNR scal abl e
coding of interlaced franmes is achieved by naking and
Tk Ngi i hies fafriil’l’ﬁoﬂj‘é@& Cbﬂetﬁ‘iéip}jésidhta aﬁp’p]gl’c@ﬁidiﬁ to provide

refi nement |ce I ndependent of .the

HeePRRE NS BP PR o Rr e Al ar PETERL Y a110uing
Tonpan etinp hevet ocotihegakdfecdescyi begesdalldlyl én interlaced
¢?géguﬂégg%(g t he H. 264/ MPEG 4- AVCst andard not

supporti ng nDtlon i nformati on refinenent, nerely code

a refinenent of the transforn1coeff|0|ents The notion

?ﬂﬁ%FEEﬁ%é%|9§ éBBQéG@a|§9 ESd@@@ueg teerthag to Clalm 1,
res di ng base er sI 5 rthernore, ,the t
S o s B AU SR T AL |1P‘?§zh‘i’1%v8088ff ifg to
[ n iitads [
d)]ezemcﬂﬁ @gnexB f o cpra)gjmsaems-caﬂadeahiw driitalst rSpecizdl.

tools for increasing the coding efficiency for

i nterlaced source .
The basic idea underlying the present invention is that an

o

o

improved coding efficiency may be achieved by giving the
encoder the opportunity to change the field/frame-wise
treatment of individual picture portions between the first
precision-encoded data and the second precision-encoded
data, with the second precision being higher than the first

precision.

In accordance with a preferred embodiment of the present
invention, a concept for fine-granular SNR scalable coding
of interlaced frames is achieved by making and coding the
frame/field decision in a progressive refinement slice
independently of the  frame/field decision of the
corresponding base quality slice. Compared thereto, the
above-described scalable extensions of the H.264/MPEG 4-AVC
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materi al have not been incorporated. According to the
af orenenti oned scal abl e extensi on including notion

w0 pdoonemre on refinenent, the FGS codi ng schenePGli/ErP286/002634

the adaptive refinement of mofion and prediction
information for inproving the coding efficiency of the
fine-granul ar SNR scal abl e codi ng especially for |arge
btandate immer Valsp o Holvey ermo el &9 til@fdﬁﬁa*iﬁ[orFGS:efinement,

codi scheme has. onl y bee esi gn pro

%g?gg FRrerfars ﬁ?ﬁm%éﬁ ?ﬁ 6%%%‘ ﬁﬁ%s The
epbooi neatd expeedisct hen abnvﬁemmcprbedlsm)tcmed from the
b@i%g@éﬁmg eﬁw@@y&%h%@ &Y %%'rﬁgflen 2 ools for

t hat al so” supports a revision o
HeRPTBhndf e G8\d osxpédadacreBilabklphyr hawet Henly been

basegheadl féy Stogeesies e@auleé@hhaﬁ@rf@n %Eﬂg].a@. tools for

I bl t t t
DRt PG T R orostitity, SHESPRFTd ehbbdl PRl afeq heource
paeseidl applveatiodn deendesorblipdrated. r ehecendengo to the
éP@réﬁ&ﬁt%éﬂb£artéégh§£ eIt e§t§ %WBn'” Fb%l&él%gblo%ﬁtlon

di agram of a vi ded encoder accor to an
bifereapiesenefinemanton;thd gFGo &Qﬁym%nﬁ¢hﬁme allows the

dddpsivat 'r'églhgﬁle%‘ﬁbdéf” fo@R off B Fﬁr@ﬁ@ctﬁ%ﬁ :Lnformatlon
gacroblock airs as well as a macroblock scan

ogr&®Eve 9eﬁ¥ﬁ%n€ﬂ?l§gl@g T 16288 ffa §F|é§3ﬁ‘§¥anular
susled dozanm 1 t hovatngbl asdpedipptiye fooame/ Laghd  bit-rate

bej.n actlva ed; Ei a sc ti . bl ock
fRCLavere PPhBRo RSt VAR il SRS TIER b Roh g hene has
@ntydegenfdds igndd widh pespestsive tdminreatdt@mricfl .t he

base | ayer data stream Fig. 3b a schematic bl ock

diagramillustrating the node of operation of the
BiR o8& oy erpgaineq (K3 e§pedndt coNe r eBPPEAMENt L [Rtends

fhd ShbehBanEesEEMed aMBE iofll Anrbraatiow GhaihealRoM REalable
t@g stg§$ erforned ﬁt de odir side in accordance w t th
t2of2Y hE EFe% ne PRV EMPPSRLESaRy revision o e

frame/fleld decision of the co-located macroblock pair and
the base quality slice, thereby enabling achieving a

precision-scalable data stream with an improved R/D ratio.

In the following, preferred embodiments of the present
application are described with reference to the Figs. In

particular, it is shown in

Fig. 1 a block diagram of a wvideo encoder according to

an embodiment of the present invention;

Fig. 2 a schematic illustrating the subdivision of a
picture into macroblock pairs as well as a
macroblock scan of a progressive refinement slice
in case of a slice of a coded frame with
macroblock-adaptive frame/field decision being

activated;
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Fig. 5 a conventional coder structure for scal able
video coding. The present invention is described in

wo b@7figiirowi ng by neans of an enbodi nent wi t h BCHEPI00&002634
structure to the conventiormal8 coder structure of Fig.
5 . However, in order to nore clearly indicate the
i nprovenents in accordance with the present invention,
e, vigleo £nggetiatofc Fbgoclk rcﬁﬁg&&@ntingumml tRet mode
of "t he present |nvgnt|on r st gscrlbgd 1 th
oper ati ng 9n &PE5PGAREe RFth bﬁe Egﬁ? Bfe @xt n§?on Wi
of the H .26HdMREG - AVE stmawdarah ha¥i rigpebdease layer data
present ed j éJMii ntroductory portion of this
specification Wth respect to Fig. 5. Thereafter, the
actual operation of the encoder Fig. 1 is illustrated

By enmas'aﬂgghéﬂﬂ@cpéff;%ekcmatgacatnhelnp@gt@étmg the mode
operatlon i n accordance w th

vi deq stru e of
Po 5 O R GERPatapR ol [ oM tAPSOUPEa St ditaynd with
di ff erencesesmwsitderd ncidiecredt hemeot ¢oei g mearenhafftenent
video coder_ of Fig. 1 operating as defined in the
above- menti‘oned Joint Drafts supports two spatia
| ayers. To this end, the encoder of Fig. 1, whichis

geperal Iy 4 ngijcat egh9¥t109h099ﬂgr | RS t¥P) §‘ye§erformed at

portions or |ayers 102a and anong whi ch
102b is déifl d Fistggeter a¢FaEIeRge }déFP ar ﬁ#@odlment of

desired saaalyredein- Shreamieencema ng a coarser
spatial resolution, while the other |ayer 102a is

dedi cated for supplenenting the bit-stream output by
Fiayer5 102k widrtveanifionsdt icaiconraderuting e fimheralable video
resolutioq¥£ﬁH&Fsentation of an input video signa

104. Theretore,” the video signal 104 to be encoded by
encoder 100 is directly input into | ayer 102a, whereas

o cméﬂl@f&lal%oaababr%eamx@r tll%fi £6l1owing by
atlally deci mating the vjdeo S|gna 104 before

1 t Pfg ¥he TRSGLIERG sPhutha® ySeBel At SF e to the
Sorpreant t a1 n&@déﬁyetrﬂleﬂbreﬂaﬁ deicg mas i oaowetvé@r nee order

WRCTRRE! G- ThELhurBer CoF opi ket s Th RRRFLL hfe gy dance
wiftht heherlpgxe@n’wu tevestjonl 10¢ byidedaenooder obHyFig. 1
PEANSs e G candi BEn8YSh¥nteCoPd dieXebrklent invention is
firstly described as operating in accordance with the
scalable extensions of the H.264/MPEG4-AVC standard having
been presented in the introductory portion of this
specification with respect to Fig. 5. Thereafter, the
actual operation of the encoder Fig. 1 is illustrated by
emphasizing the differences to the mode of operation in
accordance with the video structure of Fig. 5. As will turn
out from this discussion, the differences reside in the

refinement coding means.

The video coder of Fig. 1 operating as defined in the
above-mentioned Joint Drafts supports two spatial layers.
To this end, the encoder of Fig. 1, which is generally
indicated by 100, comprises two layer portions or layers
102a and 102b, among which layer 102b is dedicated for
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colum and row directions. The | owresolution |ayer
102b conprises a noti onconpensated prediction bl ock

wai@bjoabase | ayer codi ng bl ock 112b and a r ePCTEP®NG/002634

codi ng bl ock 114b. The predi & ion bl ock 110b perforns

a notion-conpensated prediction on pictures 108a of

the deci mated video signal 108 in order to predict

@ézﬁémeﬁ?éo&&aef paet ded n@té@d deisieecgi g8alaB08 triamstream

ot her reference ctures e .deci mat.ed vi

COBRER S0, SROTOTRER| ST FE o ESEITELOs SIS 1089, Other

Tagepr édiet iion Gkdtkatid@b f@enemm;ebemsmtm\g i hher Mttt ream
c 2 h i gt

c%ls@;%u ﬂg ﬁ‘a‘r?/%t SLdAD V\%ﬁ ir?f&’hﬁé‘c‘l@n”@%gsrﬁiﬁg o) %Cicizjr

ures of e video sSi
Fe$ @ﬁﬂﬁ?lpﬁ@P&ﬁé@ntPﬁlsartQ%uF%k l@@ﬂifu%§déﬁu S%%%a

R+ OFo + & f OEHBt quraeraaysfg}r&w $84 Paicf HOf cHBOHOD by encoder
soci ated ., ref erence RQ%ture i ndi ces,

tOFS an
in l?nﬂ%E%‘EFié IpBPtedBRB iaYﬁsw Spe SPRLEASar TS Sﬁer 100
cmm@fiéemkaoéphheamudeemmepectmoe if® rpreguitdtadd of rdwmiamting

{hdex, | gl§reng §nBiCt ‘:ﬂpgeb%e%' 38! a‘i‘ ttt'l%ﬁfveglt%‘“ 'MSulting

Fef er ence pIC re by respectlv tio

bl ably ot ok tey biedes siigned. o dmtmrlaysa rld 26¢.

notion vectors and reference picture indices.

Mor eover, some of the macrobl ocks of a picture may be

bR radncddatied i PerLpFBedict dt by SPSd igit hedecimeter 106

d:mpfr@éé,onf@f éi@m@llé,r e cimLi AHE. tHeﬂ Raidd € WArpixddles for
dlctl n gﬁ¥ g perform rarchlcal 04 by a
BT oRiG R A ta pPEarEr: O tht Rated Figet?d BY
Eagbet ©08.4 Tdwe meedscbfoMﬂaaaﬂdxﬁqﬂﬁvmmpusecbhé pixel in
é$1% (§5§“d5¥5399 Aas wel|l as the prediction
residual's o

he video texture information 118b
representing the differences between the predictors

fidl t heactdr)1 et edyeict ures, 108amplri skar t i Ul dotion-
t he deter nati on of the gotlon L forna on an

t he ,
TR N2 T3 0PRSS LPPebPaRE X118 Rind For &F@tugﬁyﬁoc‘?@dmg
Hﬂd&klslpzbfoaﬁad suclkeffhaemehe r esdlinigng kdreeddi rig 4af. The

Eg {9 na y TGS %I%ng%ybsgqu§&§:Q§§ Aﬁp@ﬁsated
‘1b

S I'n a base- representatlon
mmdmtneezm it nlcpraeﬁeer dPse @bt thendegtiaagesdt orideon signal

Pe§ f QMBPEQer to predict pictures 108a of the decimated
video signal 108 from other reference pictures 108a of the
decimated video signal 108. For example, for a specific
picture 108a, the prediction block 110b generates motion
information that indicates as to how this picture may be
predicted from other pictures of the video signal 108, i.e.
from reference pictures. In particular, to this end, the
motion information may comprise pairs of motion vectors and
associated reference picture indices, each pair indicating,
for example, how a specific part or macroblock of the
current picture is predicted from an index reference
picture by displacing the respective reference picture by
the respective motion vector. BEach macroblock may be
assigned one or more pairs of motion vectors and reference
picture indices. Moreover, some of the macroblocks of a
picture may be intra-predicted, i.e. predicted by use of
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A s already described above, the base |ayer coding
bl ock 112b receives the first notion information 116b
w@pw7nbm7¢ ext ure i nformation 118b from bl ock 1RODEPR29d6/002634
encodes the information to albase-representation
bit-stream 120b. The encodi ng performed by bl ock 112b
conprises a transformation and a quanti zati on of the
X tAH o i tordratd ® e e 8bur téntpapiceutar , Thhparticular, the
uapti,zation. used bl ock 112 reI lvely. C S
cHipr, tec 1gﬁgblnéa3ﬁu8?|?y %r pr}gc?%? O%I}lgaaf fiot 1on
cnmﬂanxpuﬁrlpnedmdtx@mr@anmhzouecnmetedfNméﬁenBlGOdanOB
bl ock 114b supports the bit-stream 120b with
additional bit-streans for various refinenent |ayers

Wont Brafdhgtion obdeckonl ¥ PEEPHERg Hife BoRIQR| yriormation

Huant laéedwéiﬁnsefsor Fheo fé&i@iﬁ@nrm@,@a@aulsngof hahe video

t ext t t- st 120b di
ARG n TFOTURLAT  Fol nohERCCEOA HaZ ol DBR. 154perences

Yarweasanphe, pﬁéd(i@t@prer adndnthet kdthe lpréekciohatosd bbackures
s aIs bIe to id i fi :
110'15?' nerént H a er u[;‘atr’st rglgém %f%%%nﬁ%a%g%&e ggfcothgni e tion
doyf quefa trieh rmnd ohhé nterirureord nfoemats onuddiGorand t §18b and
ﬁfgﬂlé¥¥%ﬁﬂﬁibéﬁeﬂuﬁ§sfé'P@gfbfmé@esﬁgﬂvgﬂgﬂtkHEEQesultlng

scal abl e extension, However, this functionality i
RSN Ofo B cHBERTHERLOBf AhaneiRSeRt | HnsEBReuent

Haﬁie?t Qéy}s]? tc:f’tﬁ:ljerQ’lCtLllOBahi‘éyuDis new ya C@@iskgrepresentation
ef rane/fiel d _decisjon dtheref re these _

1?1&1 SR it é§ $hal Pr%%c)ﬁ% el )Ppoeln&g%cr fp5§-distortion
germimaftcy.. The refi nenent of the residual texture
information relative to the base representation 120b

of the fornerly-output |ower refinenent |ayer

Kt t asreedn DEAESIIARS i seavef othexadppse, lewsreneeding Plock
101f215 hﬁeeewsgt wnkizgﬁl %t%norl@fohn@timnafl@bmand the

h b
(Tt LOESTANEL R ] L8B! e Gaspeh s 200k Hifbarreeens the

JBﬁﬂd']:n’(HttJ:cﬁi reama bz r&%&mtattadmlbiwmmyla% The

exer e C | .
ell'llnCSOe Jt%%aq{% rtmeo?:?é(ar?é 1{) %gﬁ'l r:!‘l.%%és |% (l): g?l f%%matlon
#id - st rezan iRt g esdnt the t‘dﬁéitmnepu@néﬁr@ﬁéééér Igh. In
;Jl-agaztg el Sum% an&héﬁkngg%ﬁt egsbie 3R @hod@yeiizb  is

Accordin er 102a conprises "a
qﬁﬁqQﬁyE@dhpgﬁggﬁpon T us, in order to enable quality-or

precision-up scaling of the bit-stream 120b, the refinement
coding block 114b supports the bit-stream 120b with
additional ©bit-streams for various refinement layers
containing information for refining the coarsely quantized
transform coefficients representing the texture information
in bit-stream 120b. As discussed later in more detail,
refinement coding block 114b - for example, in co—operation
with the prediction block 110b - is also able to decide
that a specific refinement layer bit-stream 122b should be
accompanied by refined motion information 116b, a
functionality that has also been described in the above-
mentioned scalable extension. However, this functionality
is, according to the embodiment of the present invention,
related to the functionality of newly coding the
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predi ction block 110a, a base |ayer coding bl ock 112a
and a refinenent coding block 114a. In conformty with

wo 2002n0710Rb, the prediction bl%ck 110a recei VERCT/RR2006/002634

vi deo signal 104 and perforn& a noti on-conpensat ed

predi ction thereon in order to obtain notion

information 116a and texture information 118a. The

onapay fireldokeand ibext ared | hherefibren thebe dhthdtli@malities

Qﬁglﬁ_e%}?ﬂSQtWe d}bé‘gg%é’%fbé&zﬁeré‘ﬂé‘f‘cﬂ‘coﬂ?é Ad¥ hement

ormation to o ase representation

pft -tdher evgr iDL ThEtpee| daFermagderng Bladcel18@ the base
cegessepthnesy nizzo@f ot henguapthEat y 0Pl ower refinement

ni festing, itsel n the base representati.on
CONBr iG-S £ o P RalOR L S6rY | ot oM - e dcoding
&EOatmmjtdurﬁﬂﬂﬂuﬂqmiﬁﬁ&ﬁaﬂiﬁnloerﬁoeffbclemme transform

L romthe. ori ture n
S L P b o L B pLTe 1 etent X g Sr e stF g tion
128k wothvarfousr r@tﬁalm’emtm@ylex%dlmrﬂeoronl y

di fference between |ayers 102a and 102b is that |ayer

102a i s inter-1layer Eredlcted That is, the predlctlon
BPblk Bibastseans nfbevRt i o deb?Rbl 29 r oM HalRkexgsbp by 2

AULBipsekesi dpal cbeytusedi By o8BS HOR, 1(thirOrbrder to insert

ti r a reconstructed video a
BBHR - Fhafant r SREP° i Efinthe Shal R kit rsppean 126
aedré2@bting otlherotioppt eepreadiedet O gh- resolution

pi ctures 104a of the video signal 104, thereafter
gerforn1ng the notionconpensated prediction on the

pESPhr ddret Subs teadiigddlys oreralat | redsapevaswilelyer 102b.

A@é@@&in&?@ypr edi Orlo@aoc%o Qb seel agi \&@oﬂ%r{r@ompensatlon
mat ed Vi deo S|gnal 108. ternati

BF%@%EH% Block 130a u%eea%elw%r%%%% weq%a*&r?ea and a
teoimbayet b for bpoed ciing. thﬁlﬁﬁbh@@rmﬁﬁpenﬁﬂﬂ@dlayer

118 I h b|
$E3bEnEneo s Sy e b ok o 0 heaReer tha idEodignal
1@@0&3@rperémk@ase hayeenpiotpersated predicthlarksereon in
%Péér tpg nBE QEnve&bQEoﬁs)1%%@%n%%&%%t frem 1 Mhexture

redicted fromthe correspond| ng reconstructed base
+%§%Fmﬁﬁ%?%n1%%%td?heN%?@%W%rm°%§@%ra@¢m¥?ﬁﬁqﬁﬁ11nf°rmatl°n

coppensat edlggsiaieal rédd8aveli by coding block 112a, which
encodes this information to obtain the base representation
bit-stream 120a. The refinement coding block 1l4a codes
refinements of the quantization error manifesting itself on
the base representation 120a by comparing a transformation
coefficient of bit-stream 120a and the actual
transformation coefficient resulting from the original
texture information 118a and, accordingly, outputs
refinement-layer bit-streams 122a for various refinement

layers.

The only difference between layers 102a and 102b is that
layer 102a 1is inter-layer ©predicted. That is, the
prediction block 110a uses information derivable from layer
102b, such as residual texture information, motion

information or a reconstructed video signal, as derived
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| ayer 102a has been determ ned, sanme may be predicted
fromthe reconstructed base |ayer residual for the

weonrgepondi ng picture which residual is then PCI/EPENG6/002634

prosecuted in bl ocks 112a, “114a~ So far, the

description of the node of operation of the encoder of

Fig. 1 concentrated on the treatnent of the residua

fnbmar cnti on byreebfnenenb1¢e@ku@amsan9Oblémd [L22H nin order

rticul e r
PR S Ala e £fe, el WIRUTALISD BiGLOHU B pts pr the
ﬁ;@@@e Bag@ﬁlpré&%ﬂ(nth¢¢Q@£Wﬁg nﬁaﬁ§oxm239 bhh@ mOtlon'
&%p@ﬁgat@dtiaﬁea%w&&meh ¢ %gﬁ;&l%%n Bresiduals, as

However, reflnenent, codi ng neans al so enabl es

BeRpt PRefePYYe cidide 61eslpﬁé:trrolti°oonﬁF16FﬁﬁPPonb Pofm 110b
taygtite tbetRexteasmaekd a3 dacChaingml mahe Alternatively,

rame/ fiel deC| b bloc 118
HhR s e o iR ondBache o Be | T ap et Aipcp iy able
oomerkaY¢Is hﬂﬁh ﬁ@rcapesdoﬁtpnggr993|vmowld@o @ngqnsated
P@éf&u%i qué%‘rci‘ﬁel\iﬁig?r%a% e ba gf | G%&a P%Eﬂsr}eaﬁ‘ﬁcture

uses I"ag” bei ng equal "to one

QPP ERN rehhéa thaY RREPREL G ‘%/%dsl@ﬁqué%%s rebridient¢ R Halcted
Wi gleo l(é{iﬁfbﬁﬁ StS celireQdegobr aﬁ‘?@e@mbﬂxocﬁ@s tha4aa the motion

d f the f fiel [ | ected.
JEERRRPS] D8Rkt el AT 1000 141 B3 LS oRRReE Bhon ehe

¢®Erenp@m@in@f Fegondtruetedacbasdandawsirt h Mdteion vector.

ﬂﬁ?%%?gflal ' tfx:e%esglﬁé b?n%t‘ci%)nf acr:ofnﬁeﬂgétégeq_legioc{u JhellBa of

acd “soufce mat erl I'S reason, |
baredet 038 Rhg. beeppdeseirmgned, aceded asde ba threhicted from

e odl oBRL L Plctde I &SN vd PVEDL | @ N0 PN Ne eé@zpf@sspondlng

refinenent of the texture inforpnation but also t
ProttoRe | WebF et e umt, L pr heR i Fyrthee W%ﬁ‘u%‘?‘f?%‘ﬁ gin blocks

Uezd sidmMat her eby forn1ng a kind of extension to

interl aced sources. However, before describing the

di fferent behavi or of the encoder of Fig. 1,

$@f éaemceths dederiptibe KL 264d¢ VREGA- AQIC spandbidni wf the

oyl ah%gt qr! é‘?ﬁgehf??é%eﬁavcﬁxe?‘ége pd déHfHPér% edf the

In t e first rane can eit
ERUEAa } ahRformaklenobrodedineBras. CPRiLag Seadterkidp,b. In

pOrodoRl £F Uren@dadd i wea I r 2o Fhet To§ 08 Nexdllre information
output by blocks 110a,b and encoded with a base layer
precision in coding means 112a,b is .refined in the
refinement coding means 11l4a,b. However, refinement coding
means ll4a,b also enables a refinement or change of the
motion information from layer to the next as well as a
change in the frame/field decision made by blocks 118a,b.

The functionality of the encoder of Fig. 1 as described up
to here fits well to cases of progressive video source
material or in cases where the base layer coding means
112a,b uses frame MBS only flag being equal to one, which
means that the picture sequence representing the video
consists of coded frames only, so that a decomposition of
the frames into fields is neglected. However, the SNR and
spatial scalability provided by the encoder of Fig. 1 in
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other words, a frane or video may be considered to
contain two interleaved fields, a top and a bottom

wo p@bdo71The top field contai ns_even-nunbered rPUBER2006/@2634
, H2-1, with H being tRe number of rows of the
frame, wherein the bottomfield contains the
odd- nunbered rows starting with the second |ine of the
dcapedande t wothi éhes fofn ot ifonete tar edesptibetl s¢ far is not

dhEfer et H'n%%ﬂl%%te@n%%%réé"%iié‘f@aimht@g gsf %rl%d Aison,

as an interlaced frame or it may otherwi se be referred
£ aSrEBiedyr 8€si V89 f r dmeOPFEBLEBEI N r 8FFOSERT&E. oftth an

ermbéi?]ﬁﬁé#l’i\/gﬁ% AEe i Spﬁshélﬁfl Imxa@m@mh nc néw h dreispeadnables

.S Vvl de ar I‘IStIC Ieun er

Foellidodt 960 SRR ALEE L firotin i AR BEF Bilg e motion

i:ramm@tjlm ctands. pmsmeadlyutst@@dl rfg:asqﬂae/cﬁnfelleis alecision,
i

£18DFESE M & OXy X %ﬁgaédcbfgn frafl s T e a SONGEA Sources.

rat her” t han bel ng ove- nentione
concept of picture-adaptive frame field coding is also

m«b@mﬁ,d bererer ol ook adapt tNe friare kgl beti g of the

ded
e aEn Ot anb e e aTan LOAAE | (i dh daTpe-ave
stendagdiente petbriet esewsetal s auEtldaed tdch]es have been
85200850 La Marobl peks sl dgoglsllcefkgmgo | o :AS: pe
epi in Fi ows” an exenplrary
@pded pﬁétLﬁeCQggd ﬁﬂ@nm cour @5 stwbdnoduedledflemdns This is
reesobl 9cks 203 Mregveraqyht hya rﬁ%ﬁr%b' Qgélada&ay@g In

frame/field coding being activated, each pair
VT EPFIS adf aééﬁ{ﬂena& gbAgEK 8220 RS §oglrsamq M gpntain
esr bt ockepadd 2041485 W ldohesadrea cheaten fFriemyth@he top

| di t.h bdi f th
%g%il ncforg—h%%fggﬁ?gelcrﬁg : S(#Jh%(# Vés2¢wg§oas ae‘pmf\‘zt glr’oﬂ’lth H
ke ing qola@t nombait pfi wontsi oif thiee eficede; whgrdéoi ddie bottom
ﬁbéM cRging HRar @Hﬁt elgaifgindave L.ne adapiedqt Owdié‘lfr‘ the

deo content in e respective picture area in

Stebcc?réjsuﬂ‘ﬂn?n Hi ghh@odﬁr@@eefflﬁl ér‘t’@y fipkdsra@fol? oékame are

d&'ﬂ}iﬂ@ré)—c@4atl Ndi #f Srestibdijvicde; hBeaREEEYr 00 frame may be
t|a into a rectangul ar, array of nacrobl ock pair.s

Wvo fra@Pobing&kd as§sh S02h b Bpy otherwise be
rm‘iarnmaldack tpai r 2304 apatpabyyessiupy eftdves. The coding

Afstanti Al the waobeThekeklaek PRLT PRIALLM OF diRstic
with respect to this video characteristic, i.e. the
underlying interlaced or progressive timing of the original
captured pictures. Instead, its coding specifies a
representation primary based on geometric concepts, rather
than being based on timing. The above-mentioned concept of
picture-adaptive frame field coding is also extended to
macroblock adaptive frame field coding. When a frame is
coded as a single frame and the flag
mb_adaptive frame field flag, which is transmitted in the
sequence parameter set is equal to 1, the scanning of
macroblocks inside a slice is modified, as depicted in Fig.
2. Fig. 2 shows an exemplary portion of a picture 200. The
picture is subdivided into macroblocks 202. Moreover, with

a macroblock-adaptive frame/field coding being activated,
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picture 200 with a vertical resolution being half the
vertical resolution of picture 200, or divide the area

wo@toovherimacr obl ock pair 204 spatlally i nto an BEPEP2006/002634

half and a |ower half. In any 1¢age, the macrobl ock
containing the first, third, ... lines or occupying

the upper half is called the top macrobl ock 202a,
Vdfeeﬂeqm:ltmebﬁatmuicmld@)l lagid at:batbmhbomsb&ackebQOQk;le §rouped

Ny Vel cal j,ac bl ocks
g?gﬁie & érred kﬁﬁQﬂéggﬂr ?Pobl%bk Qlﬁ w% eagﬁgofﬁgm the
drrldrgedrd ndaseess bemul ahearsmla&alprsh@ﬁmtm Risti®re 200

iy RAERBREERD! 0% PRLEneR EURE eheMeNt hrovision of a
nb field decodlng fl(%bls transmtted or inferre

WABH T FUnidiye e dii Ty §he RRFielady t deeidet peout coding

rman’@lumds maiat ilmweoded B addpedE tECcEied! @gae@abbntent in

h e taop.nmacrabl ock representing,the top
na%r%%?géﬁepénfmgﬁﬁ t fie® %oﬁfbn?ﬁg%Foﬁi Eesu&t in high
Kéﬁhéseneﬁﬁgcuhecbott%hehahicxdbl¢mkrnpamﬁﬂ on4pa|ﬁn|nturn,

t tr I T o,

RSO Log! SR TGP LLERLOMNAILS" o rgppanoutar
Fﬁgaﬂbpﬁbm@ﬁﬁﬂhd@PécPal¢§ aﬁﬁl|Ebea§wﬁomaﬁﬁ@bébbbak§028 and
ofo 2y aves oMl hnsdrastept it veafirammns | %bgﬁgﬁwg &%‘lﬂ:!y tQ@ither

0 that macrobl ock ad ptlve frame f

5@§%%6n|&aﬂgﬁbtgbﬁtégugﬁa Mere] PF&nepﬁﬁErdBP8€%§l of the

@iicstureWheaonbwith elad_decodcagy fréggll%lsl@guaieltr@ lhalf the
t 0 r

e o e BB aBPERLR B0 et op e 19 rikea of

&het Fa arpdrlestko e ipaid0 darmpathie 1dot tiorhareot olpwek half and a

u@%@seﬂﬂélﬁg the Ryt Bdd el dnkl nesenly 18 M0ty the

. in thiscase, the top
%ﬁEFBbIS RrSubst ARPREI Py 969§pY@ﬁ§ §aﬁeuap@a balfhes called

het Wo Iﬂ@zﬁfd)}ylcb@]e nagaoblw@l@@e@%l re19d €8th&BWBelGaltd the

bl th | | ut
PREERBr | SoRERPIPEkol UEPone ERRC HESTRSe oFWPhesHaRt rertical
ﬁdGBGenECHQMHmﬁiqmmawardlm%fmﬂi@m tonpensatmadiroblock pair
di
QBQQthrda%ﬁ éﬁ‘f%%t he tl o o%c{nhfﬁ ' ngréétﬁ?il{f&[{mgr%:ﬁy as is

freld basis e Cco € picture co
fREYBadB Bhd-réfi RereRdchagessobtopkrpaineda i systageslement

mbeflél_auﬁéc@&lfi&CfPQ%OCf§ erarm,%ﬁbﬂéepk okl E8rePEd. When

%urEdo&ecoglngn?¥age1%o@%§; to S?et%glggéioblock pair
is coded as a frame macroblock pair with the top macroblock
representing the top half of the macroblock pair and the
bottom macroblock representing the bottom half of the
macroblock pair in the geometrical sense. The motion-
compensation prediction and transform coding for both the
top and the bottom macroblock, is applied as for
macroblocks of frames with mb_adaptive frame field coding
equal to 0 indicating that macroblock adaptive frame field
coding is deactivated and merely frame macroblocks exist.
When mb_field_decoding flag is equal to 1, the macroblock
pair represents a field macroblock pair with a top
macroblock representing the top field lines of the
macroblock pair and the bottom macroblock representing the
bottom field lines of the macroblock pair. Thus, in this
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In Fig. 2 ; the macroblock pairs are assuned to bel ong
to the sane slice, and the arrows in Fig. 2 indicate

wa@poognearo i n whi ch t he macr obl.acks are coded i PCT/AR2006/002634

respective layers. As can be “seen, the macrobl ocks are
scanned pairwi se, with the top macrobl ock first

foll owed by the respective bottom macrobl ock

wheegi naktt Eppt Aedneke hattomlmckr@bl¢0ksswb%iammﬁally cover

Macr bl peks, of S?d%% ' O%K%‘Méé}dﬂlgbk pair

ield ecodln to 1 co ed franes are
BEPErr edH@‘i)e‘é%rffl elld1 na‘éh@é?oclé%acrﬁmé%ﬂ%ch thansfmgical

thgﬁliu@floa ﬁbe|t(d:1|&’écrt@{él qu@:tl[]z%gft%aerﬂe%@rmtﬂlm?ge Bl &he case
W verti reso| ufion a ual to tw

Rér i Zoe al gg&lrutlgh 14t F“§‘Clr|°ﬂ9é9§i? Lo 114 e’ "ot on
diospenbation o&m@@ﬂcmmumtr&n&fothecoeténsiemmItauﬂrng is
g%ﬁ%'rﬁ%ﬁd &9‘“’%”%1@?&' 200 aé | OWf r?ﬁ&‘eﬁgia%sf a%ﬂe Yicture

I'stortion o |nlze codi ng nni ng
coatshér micbahf |t©|eerbta§e| wcugﬁntneamtorlrmmm kl$ sperformed

medishiied sf on i eld mer oY agks dipl RtV & GndEAS®Lock pairs.
macr obl ocks.” The fO||0MAng descrlptlon of the encoder
g

QPeFP@PtTr?OEHs§§a’6ﬁ PRYE Pef FABReRed of L t PreS npt iBare slices.
Thf arifpt i DN BBeWeblraplble: Rriewalaed iBsunheamelf iwlibng to

ci sion performed for the r ecti robl o
R SRRl 6P RO b BEAT g (H 1 & | HBhRte an oxder
fenewhlichf tMES.mEdprkQﬁk§%HanE i sontede o Ftbhe 3mespective

§§8¥é"r§9 g%'&@' éé!eﬁhetﬁée&%c%%ﬁ%@i{?d a@c)é blagktd pair-

b to obtarn the
HnﬁEstr@aﬁhglzhe btopAgapfirohsogakst BE¥$hg %@lh@we@ gy the

%@sﬁ@@%@vé CUsdeRdm | macdkdiIddK € 28R rkenhgteededihthe next
Ctu%ESE 0 beln subdj vi ded i nto macrobl ocks 202, the

EFS SPQEE 8 hySYyFBYped into macrobl ock pairs
204, so that the macrobl ock pairs 204 spatially

he picture 200 i rect angul o ln .
@%gg i88¥%e p?%tur%gﬁﬁg, b?%%kgiloaég e%?r ig%%ﬁ with
BAc lﬁlﬁ'édr rdbtodknpafta@odequsl t cavhdt hef t heded frames are

pReEebLacks, of &t hirseiBCTRDL Gk Patd . SRallcdPecach transform
macr obl ocks of _coded fields or macr obl ocks of coded

Plamksofia biaed MprESPlerbckepDATENDS R HBRIE Rreachith a
traet0bhdCkepalitadnt ahehtetherequal to twice the horizontal

resolution, it is likely that the distribution of non-zero
transform coefficient levels is shifted towards horizontal
low frequencies and for a rate-—distortion optimized coding,
the scanning of transform coefficients inside a transform
block is modified for field macroblocks relative to frame

macroblocks.

The following description of the encoder of Fig. 1 focuses
on the refinement of the motion information as well as the
renewal of the frame/field decision performed for the
respective macroblock pairs. However, before describing the
refinement renewal of this data, reference is made to Fig.
3a showing schematically the steps performed by Dblocks
110a,b and 1ll2a,b to obtain the base layer bit-stream
912a,b. Again, as a starting point, Fig. 3a shows a current
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sane shall be coded in the field or frane node, this
deci sion being indicated in Fig. 3a at 206. The

wore@rowiiock pair-w se performance of the deci SPONERDE6/002634

i s indicated by exenplarily Hiéghlighting one of the
macr obl ock pairs 204 by encircling sanme with a circle
208. The consequence of the decision 206 is indicated

picgﬂﬁé and ko b%5bdﬁﬁdbet§@eplctﬁr§ag©OU%elng subdivided

gne coded .ma robé8£ 02a_and %ga coqg#%tg 8 rouped
hatP o135 S paEFEPPYOStB i hBY groupe
pnto Lmacaolehoolccplqmnesj 2)@/41 heo ntelca o bt lne kngoat ob Xk ipeiors 204

SRarBRF b e PAASR TE Q%‘é{%ﬁrgﬂg%‘f‘iirﬁhebg%ﬂ tpgrangular

@ﬁ?@Yrrat'[Flor@f@@ﬁltl@lgné'{hq nPhetrredd0hunbéped didda,b decides,
F&?neéﬂé‘l@bﬁééﬂoﬂﬂ@@}% 19511% h@o@l CLYr€s Wier1osd- ﬁwt}@a&%blocks,

nes bei ng i ndi_cat ed ite an er eas
%ﬁr‘oé}aé?dfq(gﬁ aPéXﬁat *hiy %3?— %ﬁ??&?ﬁ@c#ﬁ cake o Coded
ﬁieid&ldnﬂDﬂacrbontQB nﬁ@f@bk@@k QﬁaﬁeﬂEreky other words,

i the icture nfor
e T R

$ames,shalgl ﬂolaze m@ecﬂleﬂrd thieer 6asldheohotfreame mode, this
&@HQP&QCBeQ gt ah{ScLbeq P ft lﬂﬁ% | Rlormb QN webuﬁhémolock

macr obl ock r area contalned’in the even- nunpe
Pahevigd; E%é@éﬁé?;cél &&r e c<HrphFion %@@alﬁn(}nﬂ-@@ted by

dhempi £+ U1 ¢ mmii@m@];hgz rbﬁ@e%ﬂetmé Qﬁécfbkﬁl&%k C;ﬂa:hfc‘s 204 by
Qr. o Jn the

SRRy | Bard i e e 38 e Bl FoRE G e e Ra Of the
de¢ s somehodv tef lediedted 2he2 bdseandyier As tedn éaanseen, in

%%%@ oP g!gﬁetggﬁ daRFEQ%bﬁﬁg%geZO§'d§mblt é?)qééﬂégg?uting

extrac rom the Scal &b
@ﬂGaCé@l@b@¢hl PFir 2@ tsndasieat bykly dutkdstidanihie picture

éf‘@a S&@J:\ﬁ‘gg’i@d by - St & erﬁ‘é?cﬂ@]@lo@]@ Ibélf Sp o e esh i 'L[bper half

arrow 212 pointin rom eC|S|on 206, to
9 Bt o s I Hebaaeo A CHRR Lok AR S 22 and

zﬁogbaqm@czawte Oﬂl&éy pirASIHe ONFYrmbtios nerathirat the both
necessar,j,/

[f.ie deci si on nee
AT cn TG CSHARIRSL IO HEECRR ) BIETLER, the
leﬁé-rbasl@era?erlwmsa beirgm idicadted déyi sivbhtei tztectangles,
JESPEeLd ERet '%%e&eﬁﬁ%‘e'r\é%l ”PH@?'Q% RatEfe404 B'Pyc&?crast

di stributed over base | ayer data stream 216
bar Sase Rdy. J;%1=d wmo@edet 5hps, toRf é\aé?rx@@h%lqma%@o merely

comprises the picture information within the macroblock
pair area as contained in the odd-numbered lines, i.e. the
top field, whereas the bottom macroblock contains the
picture information within the macroblock pair area
contained in the even-numbered lines. This becomes clear by
comparing 210a and 210b. The picture resolution in the
vertical direction is reduced by a factor of 2 in the case
of field mode. The frame/field mode decision 206 made by
block 104a,b is somehow reflected in the base layer bit-
stream 120a,b such that, at the decoder side, the decisions
206 may be extracted from the scalable bit-stream 126 and,
especially, from the base layer data-stream in the scalable
bit-stream 126, as it is indicated in Fig. 3a by arrow 212
pointing from decision 206 to a block 214 contained in the
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the H . 264/ MPEG AVC st andard. However, the frane/field
node deci sions 206 are not the only decisions to be

wora@e/ 1M 7®| ocks 110a, b . Rather, as indicted PYI/REBN6/002634

bl ocks 110a, b al so determmelthe notion paraneters

for each macrobl ock. These notion paraneters define,

for exanple, at which spatial resolution notion
‘b@@tﬁaorﬁajid;ﬁ dRiter rrisnedaﬁlorzmrem?céi \meml rdlinacly. Beasure
s it is..shown_in Fiqg, 3a at 220a r..exanple, the top

BRI ab ok 075 1k e FOF ¢ REATS(EARL By den e uons 4o
partt i heoass222]lywresssl ntborbeadryargdd i on 22&kceded into a

RLQ R Gt 8 4@%@% iped aggﬁﬁ_agég hheLetPrebi®216. The
| oc 02 s |

bot t om macr ob i eft as one partition, so

Rt stere| Wi ohe TREPPEE it BRe 228 SpesthEen ARGt Pairs
bon thivs v Viddotdd SN She th@sslech peHNdZES ¥itbam 216
respect_to tfe nDtloE?EaranetE%% Li,ll1t€%i§&ﬁ$ . de t
FRt & RETHRTON"dBt i hPZalPER & Sott dert Btoe to
the Hr.2®8/MPEGaATecssbnda?286. This is indicated by

220b indicating an exenplary partitioning for the

macr obl ocks 202a and 202b in case of field-coded
HeveyBrockdie wheprmed fiRddeardder ddessiphed 2seane not the

3309 shatisighd el the eRse obyf MARKGOdedoa, b. Rather, as

macr.obl ocks. Al though the partitioning is exenplarily
%Hgﬁﬁt?g E@’t%%BsaﬁgPC#Fi¥9Q§waa%ﬁ%td@ﬁ§rmlne the "motion

parbm/é]ict@mbgggcﬂﬁy mm;%%ekebgodeﬁeane Ofmdthi®n parameters
. ie eci_sign . A further tion paraneter .
éé?gggfiﬁénfhgxﬁﬁﬁﬁgr ofCr F%f%hc%pﬁgg? ré§£ﬁ§éggfﬁ¥ motion
Hectonscemeendsttetiingt efivct engespectéspeatdarmblock. As it
macLablAckn EFg% gECEE'QQOQH¥o?ee 18n @h8a£§$thggroblock
basi s, macroblock basi's or picture basi§ as welt as a
¢PPaehpasipeerHdMsider o divisiad vimep FQur sparfifstons 222,
ane_rgmhit ﬁibiv’et(éta@hh i?aﬁh@%oﬁorztﬁzicEzglgbt%bhorbe%ﬁ?or 224 is
esi de i s, e i on paraneters of couyrse ,

TEEHREST nG USRS vBRTDT Cot haveol YUCto [BACAEPT K 202D 1s
defecasonne- pantiteéngf hsbhehaof mefbymohé omovechovséctor 224

H&Ei rﬂ)eeé‘rﬂedg{‘,ép{n@ﬁ%gergor()f tflfg § C%Sfat ro%&ct.edofefc%ru%%%% the
picture having to be perforned before taking the
peeiatencgafertitdf remrpeaicobst Ehet avtiohe manramediegtsuriss, in

8B8earBEeUbEELBRLEBHL LR iRiGHYE®n IRl it COMMAREnt of
he Tframe/field decision 206. This is indicated by 220b
in crobbpck 202a n
indicating an exemplary partitioning for the macroblocks
202a and 202b in case of field-coded macroblocks, whereas
the earlier described case of 220a shall reflect the case
of frame-coded macroblocks. Although the partitioning is
exemplarily shown to be the same, it is clear that the
partitioning may be different depending on the frame/field
decision 206. A further motion parameter may define the
number of reference pictures used for motion-compensatedly
predicting the respective macroblock. This decision may be
made on a partition basis, macroblock basis or picture
basis as well as a slice basis. However, for simplifying
Fig. 3a, just one motion vector is shown for each partition
222. Beside this, the motion parameters 218 of course

define the motion vectors themselves, such as the direction
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determ ning 226 the residual or prediction error, the
pi cture content taken fromthe reconstructed reference

w@e@raea7di spl aced as defined by the notion veRPCDEBR208Q602634

is of course different when é§n§idering fiel d-coded
macr obl ocks and frame-coded nmacrobl ocks. I n case of
framecoded nacrobl ocks, the picture information used

andl oflehibehdi st aeest andTheconsitriuct edveef@r€encéefine the

[ e n contin at i ar ea,
g%m%veremegécggeEBF geFPQFg%ggegenggggre %k ﬁﬁ?ture having
pmcber@@nﬁanmﬁﬂ|mmf@sedte&in@fuhﬁapnenummeqoahant of the
£§&8N§E£ﬁ‘ﬁé’rﬁ RRIRNRNCE PLELLULL.T ¢lat gs é}ﬁo?irbtair&? for the

twce as | The residual thus obtain
Bpeki¥ec Qg oprp2 zandaingiccated BecPoBlePek a202a,b. In

&é‘@@ﬁ%{)ﬂﬂﬁg ”%Z@bkm-‘éé ella;@lahalzﬂbrf O%Srédigﬁignfoéiﬁﬁor, the
(0] oC e resi.dua sa cont al ne I N
BREEre oSt L o AT bRy P SRS T ri Ot 0 Ttsrence

payeurdi tispieaad Eatwamln&dtﬁapstMenmbtmnp seclioas @24 1is
HET OLo§pOE ot Fﬁ%fﬁ-& GLral w%%g;onp%n J.t%r:i.ln; Per{ QR oded

on the residua sanp es in or to o
PP be @ | and cbephpcreded naarrgbiockpeplaseatsiengh Hecame-

68t duahciob PbRRE OBhEOEEé{:HEQ mf%%&attlﬁn \%@e out of the
e per or ned on e

fornatlon 230 nay I
%kﬁ? 3¢H BPINEEEEISTEE refergpie BiCtige represent a
tornsh osunat spatzaﬂ) rmy;—alree bﬂ?ldﬂ&-:rvfdﬂ,nEQl O@ase of a field-

t th k 2
SR o588k e B a0 ctoBY GHGned the
fisebaas? amd pm¢¢m$bmc2t2é}ia réftmrniagictone wrlatere to an
éf@@sﬁggﬁﬁ;'%% cpeth 'C' '?géidﬂﬁi.z%ﬁugay% €ained for a

obtaj ned from one Cro ock or partition e notlon

PReGhEt@r Baztstionnedd2 agst HaCatsior ¢t g8 for a frame-

codd i gheRbIS1bOK MRhAI §€S 2238 forhe |@Atd1RI-ddded macroblock.
Iatlv(%y coarse quantlzed form.as alrea

F et sl ETHT S ated- by a%%%t%% 228a,b are
nodi dagrecahy dddad mntnt@heheabasadyanubxhﬁstnﬁamﬁnnather,

£1§r3 s%%%@atqon g@“@sby a&kﬂM5§§6 QE2§§her iﬁectral

here ai’ning no |on °nf Or mat i and res
qi@ﬁ@nmﬁi@pmtz lisn eegéomyér @t aﬂsatréem;dgeé bamp;bes in

dAWANGLANBPRI PaGh PRYnBE-HRLHi 6QT ARIEHMINMY hBerix for
frame/fiel d npde deci sions, and the notion paraneters

%ﬂﬁf%ﬁﬁﬂF%ﬂ&ut?%erﬁﬁeéPais%BﬁPFﬁﬁtﬂspu8°P§a§8ﬁ€h&n 228a,b.
T | izZesformation 230 may be performed on the whole

partition or macroblock 202a,b. However, the transformation
230 may also be performed on sub-portions of the macroblock
202a,b or the partition 228a,b, as exemplarily indicated by
dashed lines 232 in partition 228a. Accordingly, one or
more transformation coefficient matrices 234 may be

obtained from one macroblock or partition.

The motion parameters 218 as well as the transformation
coefficients in matrices 234 - the latter in relatively
coarsely quantized form as already mentioned above - are
incorporated by base layer coding means 1ll2a,b into the
base layer data stream 216 or 120a,b, as shown by arrows
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Al t hough the decisions 206 and 218 may in the
rate/ distortion sense be optimal for the quality

waz®oadAared with the base | ayer data stream dpET/EP®NE/002634

deci sions 206 and 218 may be 1&ti mal when consi deri ng

a higher quality. This consideration results in the

node of operation of encoder of Fig. 1 in accordance

Wi3t6h aarai erdmdi teatelof bBEapﬁeﬁ@nmoa@phi Gaffioahation 240 and

h th node . d 2
e s R i bR tbE Doh "Fa0 L BT CoRAS FriPh: SRF b5t TR 1202, b.
encoder. Rather, encoder- and decoder are enabled to

ahange, &@Jr{ aﬁﬁgfcb%ﬁ mRde degl siangwi £h 1 %I%F&%?cﬁnlh%g the

I ndi vi d macr obl ock pairs in the refinenent layers.
ﬁﬁaalsé&laéﬁc@%q hdembsS Epmddrpantthss Ppgion pagagwiege 218

@hchh&ﬁartant.}ﬂé | ﬁéﬂe}"@ﬂ?té’ﬁ‘@i@rh OEa‘{_ﬁoa'J.\ésags%tn@Wp@@th 3 ﬁlﬁilzed

renewa e notion paraneters an e residya

?¥5ﬁ§F8 n1d%%?f| SO0, gpgmev%? a1 Mgy in  the

deserdbhetloatienwaedse belSpﬂbmalnﬁ@rnem@sqwaliyyhay@ociated

Ev;%tﬂe e SASE- 1% %%tsa‘:h L1.cal Ly sghous, t %f}dl"s%%ns 206
€re 1143

oper at i on of nene coﬁln nmeans
asdorddndaynile emténdbdivhent cghsulderpnes@nthlgher quality.

TAYENt &ML i dd bt 3t f eeuses soni 4 he pef hpguenis otjpggﬁtlon of
exenpl ary macrobl ock pair 204, which is exenplaril

eaﬁﬁésédOSf Flgo h ahR- 86ERBOMRE? owéekénz@z@oghale@@mf the
pirebeatt afppmicdai ack 202arbengy par titiicgnedhient Ordmalf field

t 222 t he bott bl, b
@%ﬁ%gsg%ngﬁlﬁgreﬁgﬁ%ﬁz<ﬁ§?$|?$5nog%ggg%g§F Vfrﬁﬁg'n03§’ be
vadhshdnedndyt hbeneniconepar Katrthers tdmeodef iamedl deroder are
éﬂsbiéareﬁ nt éﬁéx‘{ Wﬁgb'gféﬁné’?ﬂe%g”' HO8& escﬁ’é’é‘f {c9n with

t he ones shown at 20a I'n | so a
Eg&RedEs A bb@dW%%UEFJesfﬂé@ﬂfobéOFkg paga;s th@ e dmflnement

wﬁ;@m: ltzcm %&Brﬁgﬁfﬁéftwﬂt@l tBﬁethﬁHHﬁ?éﬁ‘{doabﬁf 2@14;; S1, a
ansm use O rans coe | ents arrange
SHIBr arr: Def ﬁr’féf“@ﬁ? ﬁggrl TSk ‘-Srﬁ%lﬂ%sf é‘rrsm always

aoebmpaneadsbynaﬂnsﬂHWﬁk#dﬁnth@eﬁbtﬁb&h@aﬁ@h@t&r&Sénd the

£oLES Qen%gs@kg&efc%@fff cigyl%%m %Soc; n ﬁ&«%&gm al s will be

dlrec I on vertical diredt i on =35
dpscupped pétervaudsfi othieodbescihet ,nemrSS@mﬁm dave to be
€ERErgspoONds to the DC conponent,

Fig. 3b schematically shows the mode of operation of the
refinement coding means 1l4a,b in accordance with an
embodiment of the present invention. Fig. 3b focuses on the
refinement of one exemplary macroblock pair 204, which is
exemplarily composed of two frame-coded macroblocks 202a
and 202b, with a top macroblock 202a being partitioned into
four partitions 222, whereas the bottom macroblock 202b is
composed of merely one partition. The field/frame mode
decision and the motion parameters thus defined for the
representative macroblock pair 204 correspond to the ones
shown at 220a in Fig. 3a. As has also already been
described with respect to Fig. 3a, the residual information
with respect to the macroblock pair 204 is transmitted by
use of transform coefficients arranged in a transform



10

15

20

25

30

35

this transform coefficient being indicated by 248a.
Now, considering the refinenent or quality or

w@e@eilgilon enhancenent for the nmacr obl ock pai r PRDEP2006/002634

refinenent codi ng means 114a20b-rmakes 250 a deci sion
as to whether to keep or to change the franme/field
node decision relative to the decision nade by bl ock

&&@ﬂflbl%thmaesmgcQMQ ties bﬁﬁ@nég&ﬁg cbeFsityentbein the
e ecisio

2R Er farts AT IRIEntAdB tTHE 4y ET Ao SRy qifferent

Stebliehcikasedinas hpameonbdéd dnrehaloaflQéﬂenﬁukhyamrtlcal
ﬁ%g@ioyeﬁhﬁe”ﬁfﬁ cedin anstr}e1L4 ;ﬁ; O%ﬂffscransform

I's Inrate-d StO Ton sens etter to eep
caefhbeienti nfornakrBRLe) . €0TEESRABPE the thst iin component,

tRier aRrhheRoHHOBDE L SUDOF bl @ 1 RYREatda Sy thmDase
| ayer, and just refine the residual information, or

whet her |t is better to change the notion |nfornation
Hod, r esdrdiiiade dinfoor oA | memmmreﬂ bo tdhmlbase bayefrecision

%H%gnggﬁéﬁko@aksthndb% %%&%%kzéélkn %49 é%l éhent coding

ef I nénen es,’ 5
mpenSfiLMﬁabrmbkeak%al ) 21@¢1sn@nk@@pt@omhettlh@r to keep or

£5anB{dH £l dtHQd%r%%'/%'l%ﬁda%cﬁ@ed@&t 598! rhfé’fa{laltx}é)nto the

refinenent coding neans i ncor por at es_t
fesifienoMmadfe BEcidisis %@aalﬁd Wigh | ReBPeRk qu sthe base

eahancenent | ayer data stream 122a, b . The result of

deci sion 250 is incorporated into data stream 122a, b

in formof node change indicators 256, as indicated by
Fhestaghethki nes258f Aeepidionglhe frtwme/gSidlld ofode decision

9§C'c%'n%rid%§%d' S jconparated | n%ﬁed?rf/'a% ?brl% is }ﬂ&}ﬁ Boa is
noti on preci si on- enhancénent on F
2’6@11 astrerfied ey fxagesiseded nan2ebhe W%%y@@ment layer.

H@&éﬁ@ﬁentre%qumgnﬁemlqueéhé nmaa%ab%sll@fe@st Réhether
dat a strean1122 resi dual %%%!on enhancenen
[

+hf 3Pt oﬁaE%Bgl%W%“r%oFEBFﬁt Y5&i P i hEPRat motion
i fbrdashed, airQM/263adbptthﬁ@umkﬁﬂbnpmammﬁmailon from the

he resj dual [ CISI enhance
FRPBRIRTToh Salet robi for HHec e 2By Shal 110 cpf g digfine the
r@sm@@l inboghativroed ixdil@rhe:r eliel ks repriesentd mhange the

PEELONEL e e S0 L g dept Ly el d] ffarad o the
base layer. This decision "is indicated by 252 in Fig. 3b.
If refinement coding means 1l4a,b decides, for a specific
macroblock pair 204, to keep both the frame/field mode
decision and the motion information, refinement coding
means 1ll4a,b incorporates the results of the decisions 250
and 252 into the first enhancement layer data stream
122a,b. The result of decision 250 is incorporated into
data stream 122a,b in form of mode change indicators 256,
as indicated by the dashed line 258. Accordingly, the
result of decision 252 1is incorporated into data stream
122a,b as a motion precision-enhancement on/off indicator
260, as indicted by a dashed line 262. Moreover, refinement
coding means 1l4a,b incorporates into the data stream
122a,b residual precision enhancement information 266, this
incorporation being indicated with dashed arrow 263. In the
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| ayer, i.e. subordinate refinenent |ayer or base
| ayer, relative to the real transform coefficients at

w@2oeoedomedd quanti zation step size, such as di vPCGEEP1996/002634

two relative to the subordinatte-l ayer. However, as
i ndi cated below, a further flag/indicator within
stream 122a, b may be used to indicate that, for a

é@??éﬂtc rReiebl-egk, diidiemdfual Preci se@Adual precision
enhancenent information 266 is Io be |nter(§)ret ed5236t3 shall

FRE3REPMeRHe HRTAHEAF1Pnst @0 m TR FRY EiY | éVel
tepresefnti ng toeiduanst ormaoefdinci entcdetelsient levels
i ndependent of _the Gury t transform ient
F%@Eg El%%rlvamﬁfﬁﬁ)%z}trégsuggrdlﬁgg% CQI@@ TRgnstorn
ceéfhtokent cddivied smeans defdacdh sy faacikle ‘ﬁg? tsélbr@éf@\&nate
iQ?eEUt'OQa'nEQBgF&&HQtEOFréEfHE%EHH C19Berok)0ckabyt 1ayer,

to'refine sane relative to the base layer. In this
Eaketivhe teeftienene! cc*sa*aﬁ@fﬁéalnscqq%l@tﬁr}‘fﬁdu &at 85 reduced

ghent esst {oNf stBpssakbpr sathvasdediviided 252 thy aelative to
ct.ive_ ] ndi cator 260 %% the first enh?ncggg t

spe
f%@ers%ﬁﬁEg%??%%nﬂfﬁfﬁf b “OYFEsver T refthe
ﬁuﬂthgrnfaag/iﬂdacabornw@tpmnaﬁtsehmt622hebdmba der eiged to
H&f’&‘c#’ m QN preGi skon eniancement. Il ﬁEat'eHeZ%mdual
as residual preci'si on ‘enhancenent i nf or mat i on
pBeCiatont enbanagneat ednbyriathed abPods 268 kenditrypreted

dhe a@&b@@rpr §9aél 0fs enhiadie eNBRtind 16 A MeddONF 26dent  levels
and/ or the residual precision enhancenenhf%nforna

%%%rﬁaﬁnw%efth@epw OXBnBPef ELGLARW HSEdS Tld¥tnaent

onf ’OhﬁHbUﬁﬂéﬁEStﬂHﬂbfcbﬂﬁ ot d@Et £ ofi @it r edvaksead derivable up
rnatlon for % %nlng the notion informati on and

'nf
#%SI Taf UF RF 9F F%T"the subordinate |ayer,
respectlvely i.e. the base layer in the case

%;U%E%sﬂeh Fdo%un 2 Se%%{solﬁféyb ”ﬁ&‘ﬁ;%@éﬁ]&@”ﬁ%‘t to keep

ormat | on 2 |nd|cate - as al ready
Fhel @mté@nabbvéowahl%s@ét 2o SPREITAS drafreReck but to

@@ﬁﬁﬁ@tegame |r*r3]3f1@rt'1&%| ?_n; tdved B?@@' @afyéfhr gpl %@@§ tdmt%e, the
eCll ve ennancemnen on, o e _.subordina
Eep DR CPODas MEahs 128 RS TR DS ense
ahe§emmt1eehdec¢s&nh Qﬁ@oﬂmataoneﬁﬁécamdezﬁﬁdusator 260 in
%' Egtt %ﬁﬂm}de%nﬁesir%%@ ?Q%Qr 9191 O.Lf22tah% Moreover,
e ayer 1 on

below, a

|nat reS| |nforrrat|on 0
mélr@@m@ht cegfingemanns aykda, b | énCPﬁEOW’F@@ into the data

sPhapgem®nh, baw@ktion precision enhancement information 264
as well as residual precision enhancement information 266,
as it is indicated by dashed arrows 268 and 270. The motion
precision enhancement information 264 and/or the residual
precision enhancement information 266 may either represent
completely new motion information/residual information or
refinement information for refining the motion information
and residual information of the subordinate layer,
respectively, i.e. the base layer in the case illustrated
in Fig. 3b. Completely new enhancement information 264 or
266 shall indicate - as already dindicated above with
respect to the residual data - enhancement information that
completely replaces the respective enhancement information

of the subordinate enhancement layer, i.e. the base layer.
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in case of Fig. 3b, being derivable nerely by
conbi ning both the current enhancenent information

wWQe7/1086 as well as the notion/residual i nforpet/EP2006602634

the subordinate |ayer, such &% by addi ng corresponding
transform coefficient |evels or notion vector

conponent |evels of the two consecutive refinenent
CenékSryTQHdﬂaﬂﬁrfﬁmhdﬂﬁéméﬁwcﬁn@brmhamghn@&4Nﬁnd 266 is

SO DAL G0 | DL foL SRS RIS L cne

ghbagilhgatae layeiron thef onopt dohréesideal canédrmntﬁ;pg of the

éQrEEn@7%efén§m§ﬁ9“@agg§re& Eheﬂﬂg'fﬁkéﬂﬁéﬁﬂgﬁééﬁbnt layer
associ ated W th nmacrobl oCk pajr 204 in the first

eRh&RcEmenf Figer 1 f BPSRE! GIRAITEIS | BACE Y oBHatORPining

BSshcicakedtudddnd f@ih&fﬂﬁéﬂ&ﬁi@dﬁn@@fﬁa‘@% i petihe 2g@sers well
re er nce pictures are_used for

| t
bevarat i o Eheh p e ER R LorEato it Ao "l fe T onfthardinate
payer, Acconah nglag edgh padduhgon 2a@frespasdbrgat edransform

ﬁbégfiﬁgeggtigyeygcéf @ﬁ@%? %4£b$é§$§ﬁyeievéf§30f the

notion information o i ne
E%@n@@%sﬁﬁ@tbﬁﬁtI@f%ﬂﬁmﬁp%leT@i%otton1nacroblock 202b
in that same is partitioned into four partitions

d of formng rely one partition, as jt is
t% f Sthatpaske | afkrct T‘Pfg RGHY nfla? B F Hop oll‘m{%‘?é“atlon

fnr sher efiimsenenthdrayetent . Jmydhe tﬁéeééﬁéetmdﬂlkaEplng the

Pﬁ%gyf% {,(ge rﬂPOtCieon \ég%&gféPZZ% and l%@z\l\eltheas motion

i oni ngs of “rmacrobl ocks EOZa
@mfﬁ@nabb@lredl@on@de@@teyd new Figt h3bfat szwnhamoﬁm there,

tRYehodaba §hES§Hb%%ase ?seﬁlﬁkée %@%%n%1d¥%ﬂﬂgdﬁnbalr 204

|nfornat|on ayer as a predictor.
Rarice, Frsiﬂheermﬁm%ﬁw&t éﬁ§3224@l€§?¥%srﬁﬁﬂﬂ“ t zshtahénotlon

§@ﬂ@rm£ﬁ£6ﬁn§§s£%£ét@&,wiﬁﬂfﬂh@ﬁrmbéﬁéﬁiﬁc@fpéﬂﬁ 204 in the
nDtIO vectors é&ﬁ glatlve to the nutkon vectors 22
y

852 ndagsde 1y BR S Hio ROEFBASHr i pRed for
enddihceimnt thaf pioatrenc2fdenBy wastim rdiea eenmorlardi ypair.

iéé'é L *E%%ﬁ'{?”’eat&e EQEE XﬁCté’ 5 2% g%%o@:':.%%e%ler%ffth two

for a |on o t he newnoti on vec
12‘21'430OIPeI EEFRGLEO 32d|affear®nt 224kr enMergovelre. Wesi deotion

iﬁ&é&méi&bﬁ'nﬂﬁetﬂﬁi|Qﬁr%QCtQEfggém@Btthfa?éﬂQ'@hanges the
Eartiﬁiéﬁhﬁg éPetggt£8nggc&gcro%§ocg gog%y:§¥”€ﬁat same is
partitioned into four partitions instead of forming merely
one partition, as it 1is the case in the base layer. The
motion information of the first refinement layer, i.e. the
reference picture numbers, the motion vectors 224a and 224b
as well as the partitionings of macroblocks 202a and 202b
may be either coded completely new in the first enhancement
layer data stream 122a,b or with taking the motion
information of the base layer as a predictor. For example,
if the motion vectors 224a correspond to the same reference
picture, merely the offset of the motion vectors 224a
relative to the motion vectors 224 of the base layer may be
coded into motion-precision enhancement information 264. By
assuming a temporarily linear motion, the motion vectors
224 may also serve as the basis for a prediction of the new
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a predictor for the notion vectors of each partition
of the bottom macrobl ock 202b in the first enhancenent

wo 2002n0718) mi l arly, the transform coefficient |PUEEBR20D€002634

the transform coefficients—of3the transform
coefficient matrix 234 transmtted in the first
enhancenent | ayer data stream 122a, b may either
hEPLEsented®I Al y 20019 dbt@ﬂ&t@hgof teets relffevent 0 ddference
tra sfor coeff| ent vel s, of. t he base Ia

¥t Sed ﬁffﬂ Fﬁért :mﬁﬁ%%ﬁ diets %gor0224 of the
$embsemr‘altxcans¢brthe:dsﬁtm mcmbltd'rd( tZ(h?ﬁsmeynserve as
gosééafé@af FBE T %ﬁo%fmﬁeé%ﬂs alevi gpéiftlt&eorpfof the

base

he transforn1co iclents
*@%H@Iétmwowc% Hork iheheaslel s qs”é@ﬂ%%em By s
whi ch the refinenment coding neans 114a, b decides to

' th /field d d t t
TR bR D paPP 26 2adReor CITEA STl LogFIE  For® the
ugamsf@nn25@ef31¢benhange the tmamsﬁbnm(tdaﬁﬁidu@nmhmmtrlx
ﬁkﬁSErgﬂgﬂfggQEni l@MSrflggkseB%aE%%h%%Eeq ra ata stream

respecti ve node ¢ ange 1 n I cat
192 arlramagn %ibkm@rvmrtelpmnrtesm@malw rﬁaﬂlrﬁaxalcm os offsets

+t8sEied B ROl Of ADELOR BHEEFSHORNENNANRENENLE the base
nformati on, 264 and residual precision enhancenent

AYSF nAPPL 1266 iwtid! t Re J?Jff}%lf gHRBRABAEAPT o5fP datge, or
Bépeaserd?2aa b tra@xssfdrm S baéwab@enby deshedhar r awvsansform

S A okl iB ran” rRbreaeian DIt BRTBLK PR PT the

’Qﬂalnfﬁﬁonhar@%ﬁflfcrmn’cme)ﬂ)aﬂ&a |b‘ﬁﬁ£’ Yaydthead ig ggrediction.
enhancenent | ayer such that new notion vectors 224 for

the partitions 222 of the top macrobl ock 202a are
Yeof itfedno¥nd the bees$emimstr difesck dgeeE ibgdpaipi tViohel the

i@fﬂqézﬁéﬂt p@rddlwgonﬁeaﬂg Wi 14w ohe JEtiidy Veet Oha2@dain  the
indicated at 278,

t
LSRR Bk CRra 580 AHE M os TSt E8uTq Crob] Othe PaLT
1@p. nHowebbork iZ02de fossekianplfe dewdrsdlon i 280 ulsngo change
S pugher e AG3ao TS 5l dbalod NEARRLEABNS 199450 this

neans o ranstorm coe |C|en | éve

: w aediatesb iy @ errspaat res peadd ehangmsitimator 256, and

ST hd €l &Mt i AR FhXESor 341805y R hevelre eI et mation
W t hput u5|ng the transform coefficient |evels of the

h%tr+%%%r2%2 o%nthgoﬁ%seoﬁay@P don precision enhancement

information 264 and residual precision enhancement
information 266 into the first enhancement layer data
stream 122a,b, as it i1s indicated by dashed arrows 274 and
276. In particular, according to the example of Fig. 3b,
the motion information of macroblock pair 204 is changed
from the base layer to the first enhancement layer such
that new motion vectors 224 for the partitions 222 of the
top macrbblock 202a are defined, and the bottom macroblock
202b is partitioned into four partitions 222 with one
motion vector 224 for each partition 222. As is indicated
at 278, the macroblocks 202a and 202b are now field-coded
with the top macroblock 202a, for example, merely including
odd-numbered lines. The residual information is coded by
means of transform coefficient levels of transform
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a prediction. However, although in accordance with the
present enbodi nent the notion and residual information

WO 200co0Bd conpl etely new in the case of not keRQI/RPRODéIEN2634

frame/fiel d node decision, alf%rnatively, the notion

i nformati on and residual information of the base |ayer

defined for different frane/field nodes nay be used as

wqﬂf?ﬁicdle@fts Gmsirdepecﬁmrreemmil sﬁiorﬁme?ééﬁﬂﬁcﬁﬁm% mialtrixes
j:Gi,ents. -The . vert.i. r ut.i_on t he residuya

L5 T ey JRRICPEIEY CRRG HaBRuR, ubiRes FRe Rans orm

reasd futdiemtoflemvied sr @i dhel medmplces 8B4t hé thesbase layer as

enhancemntod ayer. Due to this, the highestfrequency

conmponent in the vertical direction 246 for which

matri x 234 of the base |ayer conprises transform

mé\isad,erail&riofagtéuyvimeﬁbla@raﬁgh%stvi%u.eaﬁen@%teseﬂgggﬁﬁgdiment

in g vertical direction r, i,C ri X 0

F%g ?ﬁﬁéonéﬁﬁghggﬁéﬁya a§8%058ﬁ8F9§e§stFgagﬁoFﬁWpletely new

doefiflici emss. oThust &eepdast twhepaftard/fiel dratsdeesecision,

t e | r use redi ctar, for .
%ﬁgeﬁnggg?gﬁﬁcoe %{lgci ﬁ%tsPo tﬁlg]%ani}ltgébgl 232%81f tﬁ%smual
fiformetioiceént theyeasp beayrr e gebivied, foe different

toransf/ai@icoebliesl RAY bévﬁbeafakthE£@8§89691 Consider, for
%oeff|0|entt§48a Eeﬁre enting the DC conponent and .
EFaROErt ed t9%6 WFERPALPRE r eSPRGALCHPREFSi onThe  vertical

eelsadoeient ohf dheatdesd RGE | fahbred i st tﬁfé'l?]]?gggemayer is
2 represent an, et

FRIEE, JAI6 PLLERML SR aplolBtet S SPES) o0 b2 mmnes o

Eber eShondi mphanaeseotm tageti cilomt 248aHimnsthist eldighest-

E@ehh@n%?séohﬁéﬁﬁngaiﬁ_?%ée@Q}%ggﬁl gire%gfoﬁafEG for which

or t I gher equenc orizon

appl i es

@ggﬁﬁﬁent%34NbPéovéﬂFfth@aﬁﬁans WYY coePmpgilsss | evedrsform
obeflﬁec{mnsts %@ﬁﬁﬁﬁﬁ@n:tHeayﬁ%ghéélﬂsm:écﬁ@é‘néyr ChBonent in

ut, .one hi.gher vertig requency componen

Eﬁé b‘ge%tol eagL aggﬁ?‘éﬁ?%i c?r14a6[er £BFs erk&%t i PaLESXt edheRf the
ferstcanhanegrenty anponeompriineshe daassdrayedoefficients.
iR 'ga d 82. . S.m|ar i O ectors of _th

sk keCs o p v bardi, A IO SR Gl
BRY pPEdiUSEst 95 ot predhetPonfpacttdes tofansforn reavefficients

enhaneemeiirilayernzidocopiseri ke ahAuBcexalP! 89kr. To be
ﬁgggglggeéggefrat écotggnsform coefficient level of the
’
transform coefficient 248a representing the DC component
and transmitted 276 within the residual precision
enhancement information 266 in the first enhancement layer
data stream 122a,b may represent an offset relative to the
transform coefficient level for the corresponding transform
coefficient 248a transmitted in the base layer data stream
120a,b. The same applies for the higher-frequency
horizontal components. Moreover, the transform coefficient
levels of the first enhancement layer transmitted for the
next but one higher vertical frequency component 280 may be
coded as prediction errors relative to the next vertical
frequency components in the base layer indicated by 282.

Similarly, the motion  vectors of the frame-coded
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macr obl ock pair fromthe base |ayer to a field-coded
macr obl ock pair in the first enhancenent |ayer was

W e®v/1ar1possi bl e exanple. O course, a fi el d- cRCEEP2006/002634

macr obl ock pair in the base |Zyet may be changed into
a frane-coded macrobl ock pair in the first enhancenent
| ayer. Moreover, it is possible that no change in the

=arRffiiceike %tfd%h@e%b@,bomayet_»hmwsgé%s&e §SSp§@di¢@orS for

crobl ock pair occurs i Tst enhancenent | ayer
EE&E P T E’@EEH&SOP fBbﬁoﬁlﬁateﬁﬁaﬁeeﬁ@ﬁm%@é?r The
gquality or precision of the plctures of the video nmay

[ ed d the distortion he pict
gﬁc %cgll‘g]g%é’f r%ﬁﬁgoﬁe oI%aeyer FW 15 >(({h ¥or hexanp‘_ilr(%e coded
decreddiond t peiguahroratilom diage silaehror tor aasnfi¢ldrgcoded
Hﬁ%rb%@%%&oﬁﬁhﬁpeﬁﬁ'€h§n51£§¥egﬁhah€%ﬁgﬁ§'ﬁ%g% ew&s just a

resol ution he notion vectors are
é’ﬁ&ﬁ&lbll?rs@ﬁ‘@mé’lﬁ né AL o nfl ek codpdararroRifsds pair

ah reherebggeplpéyéﬁSrﬁ tee &Qbh@%d@oﬁﬁﬁesaé|0ﬂrame -coded
Nbreo§ﬁ8F§apart n% he i.ndi cat ors 256 and 260, ot her

MR et FAnSh RENGROT IRV o Jforeover,
érhhansemsts:]hal;eer tdata rsd r eﬁmn];ZéZa;Lnb thé:oframamﬁheld mode

a@@'lga ar 1Ry é%%p%fgn%r&b“ i d = { xﬁééxzo }C e Wecurs

ayer data str i N of 0 1n
whet BB ndiBsy t¢mh¢nﬁ¢mﬂﬁﬁrﬁkﬁYﬁnl(mmtorlmhetheS|@®@¢nd or

EB&QBW&th%dﬁéﬂﬁgﬂéﬁﬂeldﬁgkac@ﬁé” JéﬂLQfdoPy€&%%lslon of
%brst enhancenent. | ayer data stream 122a

§pebtCFBTESspati f FRSnukt B8P ockaY Si AF | abPGredsribx and  the
dhdicoataba wEy e ysietktire odderes Sedefirbm anet Qayer to the

h h ti
MRSETEL, "EbLOD,BLBLS) AN ECUANESTERL LOLOIIRELPD: ULeop o
fespectransmitpbegfi chemcr dhloskKoirs: t ocoepfaceent levels,
Eﬁékegsﬂﬂ Eﬁ%pﬁgééfﬁﬂﬁEfggg igHakBEnﬁﬁqukl%%é%ors are

t he subordi nate not e
%ébﬁaﬁn@@%% ash%f & r BHN Wb BT o nohea Nyt egergreater

hamMbBsti OfF, ﬁdﬁ%ﬁﬁﬂ&g pietiied ¥he thansfi®n compensation.
ﬁoeff|0|ent | eve %FOf the fi.rst, enhance
C

nt | aye
IRESPYEHY | PR oF PBntt A hAREaREHO tFaybr O dAE s PBamother
112Qa¢abors depgndeitoonbkhe tmwhttmfeddemmkﬁm 28he first

ﬁ %ﬁééﬂ%ﬁ 'if&yéﬂwE%é%gda%%%égfrwfbfﬁvﬂ?ntFor example,
indicators may be transmitted within first enhancement

layer data stream 122a,b in order to indicate as to whether
merely the motion information or the residual information
or both are replaced or refined by the first enhancement
layer data stream 122a,b with respect to a specific
macroblock. Similarly, index indicators may be used in
order to define as to whether motion precision enhancement
information or residual precision enhancement information
with respect to a specific macroblock is to replace or
refine the respective motion/residual information of the

subordinate layer.

It may be noted that, in accordance with a preferred
embodiment of the present invention, the order in which the
transform coefficient levels of the first enhancement layer
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| ayer, a specific macroblock is a frane-coded
macr obl ock, a scan path 284 used for defining the

wo@eaenoiim whi ch the transform coefficient | evebGI/BP20061602634

first enhancenent layer are PRserted into the residual
preci sion enhancenent information 266 is different
froma scan path 286 used for the transform

seef iﬂglgéﬁgédl QﬁﬁltsheOf cdﬂéhﬁer{tﬁsaen&w@néﬂlel dspdeddata stream
cr QcC Int subor di hate en ce nt ayer
TP R 0es ifpertettopm e S BN PAE aection ™850, rox
éxaﬁg&@,odeldf nammbla@c!osdlaaleeecmthheaexmsrtmrcte @nhancement
Y L H1Bek,
TLEET 4 (Spuenen: Rl ER o POTRONEN S D ddifed 1Bk,
sedmt Pasht 294 ebgedodieer ndefébiBeksthe nopderi cul awhlch the

@f&ﬁ@f&% Yeddier 1 &8st ordjeoefd C’dk?é“f’l:?é‘@ ér{}fwfdantetrftd layer
thinp the residual preC|S|on en ﬁncenent i.nf or mat i

St% WRRCFFPQr PRASHEDE] ng SCHE Y elan FGTHEEE £ i ficement
1ef@tnsatofort he6Gons sagptéireant fromnaf @sbﬁncpafth Qiséntused for

t hos transf coeff|C|e s fpr _
J%ransFoF1 9851& fclo& AELER el TS r]IUS acgo}_’ 'ng tg{l’%tlve field
subat dhaateblayler 1nThhet saboftdimateefhiheinesmengy dlayegf. The

&Pffépéhéég hf'&?é‘t Lansf o C@%&f'ﬁ@ms ah8 %da%cé-coded

so- cal S|gn| I cant path. The coding of the

Tﬁ%%%ﬁ?ﬁ%oeﬁf%@@?ﬁ ItV sewkstansf f i anthkFhaistidigauency
eoet fd£1 eabmpbakhew Ag tihes et@ah§f§@in| edeZ rieficnemtrixes

h. The si n|f| ce pat er 0 d |n Seve al
ﬁ;‘{l % qeg arggl]o&k exBRPFEIVEhet T | rsield-coded
mmmrcﬂmlgm]{s .camInt rqrmftaranlcmgfflpreﬁerabbylg ﬂ:he sdaransform

{Efggéﬁ% ng?lgr HSmﬁkEé& h H§ O%%Ebl %gxﬁﬁﬁ? ision
|rs FTBCFO IS CO
@mm&ryt fumrﬁqxgrattuoahsiéﬁmvcwfufmrém tegesmipEing the

*Izpérl%fiﬂ NeR=$rgiifhgant 1 Lyansf orgp coehti C'r%H-Ssldhlflcant
an ath direction 284 and 286 within the curren

S GPEEKLERENERded 1SmEERaEe VreREF oMY e?oefflClentS
mpamﬂcﬂg ?mtﬁn?ﬂgmnaﬁk : chdsmﬁfim?éﬂtoc_*ﬁxse]ze].s Themgcdiding to
ext t.,ran orm oC | trans ' m oC ca r
R o GREl gL 2L 85K, Mofel AURLALMY B AR Aevels of
th@nsénrmghmfksamtt rtlrﬁmistﬁermurcrcaﬁfmcﬁmiﬂ o@ke havéed in a

macr ol\k/)]léd t %‘i niidc gﬁftt tﬁ ne Xt Cga-%&bldkathE transform

ock s an orderw |n the current "slice iIs
eeffiienhedeiveleheohr sderfd cant  transform coefficients

following thereto 1is <called a refinement path. The
significance path is performed in several cycles. In the
first cycle, for example, the first non-significant
transform coefficient along the scan path 284 or 286 in the
first transform block (see 232 in Fig. 3a) in the first
macroblock is coded. Eventually, further transform
coefficient 1levels of following non-significant transform
coefficients in scan path direction 284 and 286 within the
current transform block are coded immediately thereafter,
depending on the transformation block size. Then, the next
transform block in a transform block scan order within the
current macroblock is visited until all transform blocks
within  the current macroblock have been visited.
Thereafter, the next macroblock in macroblock scan order
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Is perfornmed again within this macrobl ock, the
macr obl ock scan order being indicated in Fig. 2 by

wa@a®7/1#ure her cycles are perforned after havi NnBCWEBI00€0)2634

the last transform block im t4% 1 ast macrobl ock of the
current slice. After having coded the transform
coefficient levels of the non significant transform
gaehfincicbst surtreatt rsdisfeorim conefifiedd ,enthd sviad stiod phecedure

Ig nt tr sfor f n ed t
?‘eﬂ néjrrf%% at% e@éﬁfﬁe%@%? Ensatc%"o%l%% Je ﬂelrpned Q%croblock
ﬁﬁénenédﬁrngesnﬂemedmgeaedolncsugngZthﬁ gg&taﬁurther cycles

erenpat-sokAta Ehge?'Ba§£ﬁ§aglégéedf9ﬁe61§§9|@ransform block
vari abl e Iengt caod |Q’ngor arithnmetic codi.ng perforned

By Sh&nriatg: otks thet FUFTEng) iSde Sfer Vit gndeaving
ebdby sm@m rtgcatmﬁwzm acheredcemrber 1efet¥cl @F eatles non-

SEEPTEERBRT podirrtit P scafco Ghr-S8HC0r 2882 wi (frapsTom
pesﬁéccwett radsfverdm coedfi ci éhe | ewadlgrfidricendpeci fransform
EB@@%EQE%EQef LGl erHoo%‘%?' tign gRLel %e%'n%?ne%‘&de%dtfh The

he tran ormcoefficient is si gni ficant
spghneneahceapht Mays wWepengddnohen difineargrding schere used

geancpat Aguspd §ohtdet @l@ih@hﬁg 1H€th§étbﬂﬂ Sf88im 126, for
t he trans oeff| cient thin the, res ectlve
Et PSS IT 0 A R RN R C t pigpding
perfespeddbngsoannbhy otke praacrabbows n\gltm]h he suicenierely
Ln I r“ T h rder,i
{Dﬁégs? rnty neci:?gsh%n?] I%llegf ?r% d anceérme% cf%ci/leers each
@ﬁ?éesbﬁéam szlacabenla)forxa\ﬁe @emnfiﬂaz:ttmmfmrm coefficient

paLeLdbst o | %arnat b@del thgsr eé’f” gy fifith respective
enhancenent ata stream 122a,” b 'since, |?

EBﬁP%??%apFP@éféSH?HE seRERE | $0Tsed® aTPF kg ngtk”ﬂnSform

t:béfftcaﬂélﬁ‘or @b@@@flfomcuﬁaé&eiﬁvgbsnPn ddted i £8t the transform
? fcemsnt | ayer such that transtorm coefficient
aVe

SCHENT b S 59 T2 obabi ity distribution are

arranged in a juxtaposed p03|t|on W|th|n the first

fﬁh@ﬂ%e |f¥6§hé¥“é§?ﬁr3§"‘ qgﬁﬁn%ﬂ%g} path,

better adaptation of e probabi ty egplmatlon

the %ﬁ%d%@h UPed ef OF edeteramifetngi e vHel hheo 2exdemyamong
aheotdepsndrancbberiBibHeBC§iehihhasrR decdsdaSre transform

block depends on the frame/field mode of the corresponding
macroblock pair according to the current refinement layer.
That is, the ordering of the transform coefficients in the
first enhancement layer data stream 122a,b may have an
impact on the rate/distortion ratio of the resulting first
enhancement layer data stream 122a,b since, if a context-
adaptive coding scheme is used, an ordering of the
transform coefficient levels in the first enhancement layer
such that transform coefficient levels having a similar
probability distribution are arranged 1in a Jjuxtaposed
position within the first enhancement layer data stream
122a,b may enable a better adaptation of the probability
estimation used for encoding. Therefore, the decisions 250
and 252 may also depend on the influence of these decisions
to the coding efficiency or quality of the probability
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to the coding efficiency or quality of the
probability- - estimation used for encoding the syntax

we@bk@naert1izo and, in particul ar, the transform cordT/ER10061002634

| evels in the first enhancené%ﬁ'iayer The way,

refinement codi ng neans 114a, b makes deci si ons 250

and 252 may be simlar to the way by which bl ocks
ts@damabiahonged tfobasacbdyey dodi ngybtackeléhatsb and, in

%E?%E%uﬁgg b%ﬁ%'é@ﬁﬂs fm855§f¥qg£%?% EeveIQ @%'EH%Efirst
reci (0]

se, "a’Lagrangi an approac used i n order
@pbanp@@enhela§@r3|ons in rate/distortion sense. After
having descri bed the functionality of the refinenent
d|n means  114a, b with respect_to Fig. npde
gh’at T6A1BFTERE EREHAEr MBRNE] gt4ar }Psm%I]é%%r‘F‘%%HSlons 250
agal 258 tilay e}S@eéﬁ.meQaEI Go kH® Fag. bgb whildh iﬂ)][cﬁ:ks 110a,b

specific.referen to the /NPE C stand

SEBEK' | LSRRk DS MO AC SLANOND D) oo

layerdésdristtedamorle Qar,dci SB ybenmplre goretodete ,ofa Lagranglan
i c l.abl e i I

P ERar AT Pra S e WP AVe o T Frgistons in

5§§@édaé§@¢tb@a sves@er ki ng drafts of October 2005,

t he scalability tools were especially dedicated for

AEEBF QAT CHeCRABe 0/ o IR SABIOOTOGS W er*Finement

todmagnaemmmldﬂ«a;hﬂwltHheeGQBCEpm$(ﬂl@UpBb;tme SiMRle of
pgréia%ha'ofs%ﬁ' af otd)érh%l\feES&Ag 1bee§‘t§e§é19ﬂ§ed fé’%?m with

progressi ve source rrat er e enco
Fegpectf gong'ign ektedsFod- t gbi midh awae sspeclipyreference

Qnstﬁér'HQZB@?MPE@@EAVCeSSQQnBQEGr|afﬁd §9Héfe words, the
nat er i al In particular, the encoder of_ Fig

SBPPFrf-Eaelt-hﬁ O&di e o BPEGF e S<i \f‘%lq@finéﬁerﬂe%qtléteod more
prebiadapt ivie thet icom teatt rdﬁl’f&fﬂeaﬁﬁlrdﬁsa)r:t&)@ﬁabl\etlbﬁt stream

Kk draft. JVT- Q031 f t d
F8Per P 9 n TR < SLRESHON of Tand Fbsi HUAp £ /MPEGE-AVC
séénden.ént,lra rténasabnvef-dehernrhedobﬂsmk-vmas}edlg drafts of
6Eaggé£|eb?0@ec oéc%h§b?f§€¥quﬁbbﬁ¥ l%%ﬁ&acags£501ally

transmtte ancenen

gafiratedr , fame fer@@@d&BSopnﬁiyg,flﬁgexﬁ@Ha% t’fme dodi &g other

QBrds, in accordance with these drafts the macroblocks were
frame macroblocks only. The concepts of supporting SNR and
spatial scalability have only been designed for progressive
source material. However, the encoder of Fig. 1 forms an
extension to 1interlaced sources by <considering the
properties of interlaced source material. In particular,
the encoder of Fig. 1 optimizes the coding of progressive
refinement slices with adaptive motion refinement as
described in the above working draft JvT-Q031 for
interlaced source material. In addition to the motion and
residual refinement, a revision of the macroblock-based
frame/field decision of the base quality layer can be

transmitted in an FGS enhancement layer.

In particular, the encoder of Fig. 1 extends the coding of

progressive refinement slices with adaptive motion
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progressive refinenment slices with adaptive
nmoti onrefinenent for interlaced frames with

wore@rowiioc k- adapti ve frame/field deci si ons i n PECEHEP2006/002634

when macr obl ock-adaptive fram@?fteld coding is
enabl ed, then, for all macrobl ock pairs or a subset of
t he macrobl ock pairs of a progressive refinenent slice

of e & reagted ff@ﬁe,ln@esgyab@& eﬁﬂm wSthr aRsRbbl edktBabptive

t.h bl d
SR e e o ob ok el o coted a5 2o
fﬁnﬁmﬁﬁﬁuﬁhﬁ nodding tilke emgbbdblpckhwai,r dod tdld macroblock
WAL Ve SElilenpatenl i fecA00hole LLAPE/ b el dolBEPessive

ocated nacro alr 1n e Ssu

I ingrent ¢ abieel |adwi Ag Asisd efrape) |4 shetewr edement is
lﬁ%ﬁﬂﬁﬂﬂﬁﬂééuﬁﬁbﬁFbﬂgn§P§ WEeGHQ§dﬂﬂétﬂH%deidEHrﬁﬁﬁks are
nod nd the col ocat ed nacro pair t he
S5t Hiate PO %y &r-&¢9n OFi gra?}s mtaﬁéoBé%kPayE?PePglng on
doded ﬁnan';eh/él@am frioelled - forfarremodﬁ«a(:&eame& ppébr and the
' . cl s in Fi
HAYd VO PA AN, “RRAL @ piPh aplS/ gyep mode of
Y olsloodRCpaid |sa@seu106he patf onirandhgr ediubbirdinate SNR
Uﬁﬁﬂﬁnakh%nf%@ﬁoQQnBEfgBQerndQ@? g?nkh gLrEQSt macroblock

| d/frame decisi ol as tfransmt
%@cd@&ﬁs or) sﬁﬁtéﬁdéﬂeﬁﬁnF§82§231§6§réﬁﬁ pgge and the co-

mhﬁ??emrmﬁéﬂfﬁm&tksﬂﬂﬁﬂelhoﬁﬁg'55b89@?ﬁ9%@9§&Rf%hyer (in
I al IS e content O

i's |n§%rp015?e% Rer ?¥e5§ ?gfgpgﬁge%ﬁtqp§e£ﬁﬁ%tf%%4d frame
mosler dfsieree st pEth hetavdtimgn fxdrordedisiom@b0 in Fig. 3b),
%%%'n§ﬁsmh f?ggénaéééi%ignc P keg nge%ﬁgrdlnate ¢layer

franme/ deci st on unchanged.
érpbépéhkf r & deci si onseq. the’?h@ur meritiogl | ;gnd s prediction

dinffbemant ofir eaht Be Fiek ALhr aABe @ﬁ&éh@fy'@ftbﬁ field/frame
ubor di nat e g& | ayer (see yes branch from 2 ? ?
§8Fﬁsﬁ38raﬁl %W%tﬁﬁg-ﬁﬁtﬁ%%ﬁ%ﬁﬂ@%%ﬁrlHQ%QﬁRQrS or syntax

Eﬁemebltec%mpd9682§ﬁai EQfgethBérmh?réﬁéféﬁ@@nﬂé Ngade to PCT
t| I Lon.l nf.or mat 264 transmtt
ERt 26h SN BT N e oL pher gl Ghgrre] the

I'n addi o there
spghant lee‘rﬁ@sﬁl bl mcoopboakedohes‘eaneblyhe:es@ammsa with

§HBE@EEGprthQef€¥¥H&h ”Qﬁf%hg %ﬁéﬂyggeﬁ Eatlon and

whi_¢ch neans that by sub I st on e nacro
§ﬁ£FP8¥‘eBFoéP§°6F“a &Pp tmbr%a%r oﬁothe@@l@@wﬁé\@safwe/fleld
poddi dec@BivA unchanged. (2) Otherwise, if the field/frame

decision in the current slice is different from the
field/frame decision in the subordinate SNR layer (see yes
branch from 250), for both macroblocks in the macroblock
pair, a new macroblock mode (260) together with
corresponding motion and prediction information (264) is
transmitted in addition to the refinement (266) of the
residual signal. The possible macroblock modes are the same
as supported by the coding standard H.264/MPEG4-AVC, which
means that by subdivision of the macroblock into smaller
blocks or partitions for motion-compensated prediction up
to 16 motion vectors for P-slices and up to 32 motion

vectors for B-slices can be signalled.
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to 16 notion vectors for P-slices and up to 32 notion
vectors for B-slices can be signalled. One way to nmake

wao koog/16mane/ fi el d decision in a progressive rePCTEP®NG/002634
slice is to use a Lagrangi an3@pproach where a
Lagrangi an cost functional J = D+ |Ris mnimzed for
a given | . Here, D stands for the distortion between

cSHé G @ ténﬂakécgﬁ%r LEQE%@/(f;dL@@c@d@@)::L%hSHahnaad pRogressive
gresents the bit, rate needed for coding the

PRk paiFe 1P tHRe €8St af &raqwrhgaﬁ%oach where a
Ee{@n‘mz(gfiaﬂ dcdeei sfctoforidle gubopdi na& eiSNRilmyEzeds for a

rth the ostfok i ng. t | Si I
R e B
mgleewmmiyecmetd@ocieﬂraﬂeg‘@l t&@f&m@/ﬁasan&s the bit

Qf&é Shomod # 5@&{19 lagk Al Lo nsh it KNS tr @ am%wc%%vc for

nDtlon and/ or pre ction information (see no-p
J&fveare%qrsg ohhgsdrameddisdduaindipiarsitly Ehe éaaeﬂi\lfeate SNR

yéﬁ.e/ig el shd eftmeerie idods ROSSidEE AP ta@nf&\e@neademsmn

gher pic qual ity _at _the sane_ bi.t rat
%(él agg" @rghgag %\BDU hgY§Ene et pllf?seh?edfaﬁcer Shgtogtion
saspectbtboks Jg. béthad 8b rrevehat tthe ifirameddield decision
a or t e r_sid b e f
3 Vs e o UK BRLE PRl BT o HBE JHET6E motion
an ommesbieftiai edrng comaghernbadecquanPtyatiay et asgcision

Honl | asspdatad 1vy,00r %%m_s;e reﬁénen@aﬁpﬁiwes fHafhe /field
as_far as mgcrobl ock pair mai Nt ai ned frane/fiel.d

HgRSRde dr eléon}?.@?ﬁé]afe aoto%d AGhIeNRd frerktghghe Picture
ol i theda t ransfsyme aoef fiaients, which represent the
hi ghest avail able quality, have to be transforned.
This concept is, in accordance with the FGS codi ng
Mhewantag?egsf thendF@h, cadlsng f ethemedpweshnkedpberre with

(éék%:qggpfi gcggtbﬁa ggfhgeq%%E t%% QEQ%&S%Otﬁ%Esform at

ease the er conplexity for codi ng
@&leﬁ@cm?ﬁ St i pest rt@rré?qf i Eﬁafeé@ﬁ§| &ﬁ’éy p?lé‘f%r aBFy each
troReEd 3h bESEKL Clrhen ddnlidd regueseto fir cbbefw@@nt@abf the

the frame/fiel d decision_of h bor di nat e SNR |

HaSe ST L SH S hev TR b R A RE T bt R pssive

raf irkeendr(3S csadldeg; sghepe ad t lﬁaadaqm;l e cnpbiloek palrs with
f i f h

s {bel'?eflié e res.%f% lcéc?l 04"%{1%?&1% #@%n@eﬁg& &fdded up,

Syn ax e _pre
and merely the obtained transform coeff1c1ents, which

represent the highest available quality, have to be
transformed. This concept is, in accordance with the FGS
coding scheme of Figs. 1 and 3b, also followed with respect
to the adaptive motion refinement. In order to not increase
the decoder complexity for the FGS coding scheme with
adaptive frame/field decisions, preferably a special
restriction is introduced for the case that the frame/field
decision of the subordinate SNR layer is changed. When a
new macroblock mode is transmitted in the FGS coding scheme
with adaptive motion refinement at a certain refinement
layer, a further syntax element residual_ prediction_flag
signals whether the residual signal of the SNR base layer
(or the subordinate refinement layer) is used for
reconstruction. If this flag is equal to 1, the transform
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signal s whether the residual signal of the SNR base
| ayer (or the subordinate refinenent |ayer) is used

wo eoo7nenenst ruction. If this flag is equal to BCT/EP1966/002634

transforncoefficients that ha¥k been transmtted in
the SNR base | ayer are used for reconstructing the
residual of the enhancement |ayer representation.

g&éerfwcaentlsf thie Ha3e '@e@rﬂu@rahgmgtttaa r&si g4el sNrR base
1 of the enhancenent | aye resentation is
ﬁég St

AHEt WSBY UFhg LERORS ﬁélcftll Asf bifh drFidudlenpt the
IemhahSe&&ﬁﬂﬂEﬁy@Werépﬁésﬁmtaeﬂomn OhtekSsenhafcetmid flag

2 nce the ran t
l%y%gpﬁ% %Fbr’ftgl g el 8€Ioc%%%§%r§fu§§ ngpgﬁ?ent layer
§@p§e§ﬁn§aﬁpb@slﬁhaRCDMettnaheﬁoszushag anéypéhéotn&dsform
fQe rierarenacy gbL pek 21% rg att é Idgl 2 eQUy t%balthe FGS

avoid multiple transforns e resi

FREAREEMER twhbRY AT f ey, - eI%il’él%%l dilen txapphpges. that are
Peugorinada fpreferdied eresth K §&1ﬁ§9u§ée§§ﬂferent sets of

|nve tio t he ntax elenent that specifi
geaegéFFbeEﬁ§sgggngﬁogmﬁe§#&§a|a??omqﬁ%greﬁﬁ Hefge frame
mayepblpck paersyntax dlsemedtantageous to avoid multiple

C f m L upen th
E?gﬁg Edq%éc%g?%ﬁdbﬁggheﬁg%Rr%ggeﬁﬁhyeé£gglgp When 2
ﬁﬁémﬁ/éaeﬂﬁ t AecSRIROBNhARCerEangecy erThu@ herini se, pheferred

éMBbaXméh@nﬁﬂE ﬁﬂ%@ 2bsOfdiielieM iford, 20t he IdYRAEde lement
%ﬁﬁg equal he decoder si de. Accordlng to_an

REHEEopS, ﬁeepr‘a S¥RTIPAGEAPPENUSEAR S§nfakedtdual from
$pe0|fﬁNR;tthaééaneléyekd degi.si.on wmtttusyﬁﬁupblogkement

F h t | b
Shito 0geTEE, shandarent TSl oot e GiRTeRSo0 B
&odme d61 & hds deke s4bep® fpditeo iR Hnsd | nkesr mmot hodi fied
EﬁdghethﬁyghﬂénS RORRL S, Et'ggﬁgr@99¥elt§é°s§ﬂfi§ element

reflnenent | ayer data_str

FepifuelcPyepietipagfdaant s a?era%wwdfitanéver.ewah ag 0 at
Yhé §44ddé263iab field decoding flag EL // frane/field
decision in (18) // enhancenent |ayer (20) if

(nmb_field decoding flag EL == nb_field_decodi ng fl ag)
According to an embodiment of the present invention, the

syntax of specifying the frame/field decision and the
macroblock mode for the FGS enhancement layer can be
expressed by the following pseudo-code. In so far, the
following code defines the steps performed by blocks 114a,b
to code the syntax elements mentioned above into the
refinement layer data stream 122a,b.

(10) ..

(12) if( ! field pic_flag && mb_adaptive frame field flag ) ({
(14) -

(16) mb_field decoding flag EL // frame/field decision in

(18) // enhancement layer

(20) if (mb_field decoding flag EL == mb_field decoding flag) ({
(22) // frame/field decision of is not modified

(24) // top macroblock

(26) change_top_pred info flag // modified
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(22) /1 frame/field decision of is not nodified (24)
/'l top macrobl ock (26) change topj pred_info flag //

worea7fload( 28) // notion/prediction (30) if PCT/EP2006/002634

(change_top_pred_info_flag-) 3 (32) transm ssion of
macr obl ock node, notion and (34) prediction data (36)
transm ssion of residual prediction flag (38) } (40)
$pgyt transm ssion of transform coglfhet@m/ptddiction
| evel s for, the top macroblqck (44) // bottom
4E4F obl ocRE( GBIt RGP B 1predf 148 o f Fag /1 nodified
(38) // notiontpradission ¢HMacrbblock mode, motion and
ge_bot _pr Lnf.a fl { (52) transm ssion of
grg@pobl ock nogg?&lw%tt%lﬁgngg%% (54) prediction data (56)
t3@nsni ssi on otargwisgdah f ewisdéthaoh Hreddgct5l8)_fllage0)
g$tgyt transm ssion of transformcoefficient (62)
| evel s for the bottom macrobl ock (64) } else { %66) /1l
{#%he/ fi el Fadécisimissippdif teans bR crefbjrien
&gy obl OCSle(v-égl% f@ﬁd&&m £6p Q[dchBbﬂ@@{( 74)obl ock node,
ion an redi ctjon data
?gé%dual_d?égP%FgﬁﬂfFFgéf§%kinferred to be equal (76)
{6610 (78) dhangethampredr obfcdka¢80) Vv amsdifisidon of
obl ock node, notion and (82) predicti.o
?gigdual_prediction flag is‘inferredq(oﬁggﬂggﬁggd%géb
{800 (88) ¥§( ebemary bot_prechsmdenfkaef)fi di ents (90)

g6yt transmisahemi i dnl 8RSALIHPE8EE flddee Mot &) and

(grets for the ecr obl gk, pai

(56) transmission of residual prediction flag
(58) }

(60) start transmission of transform coefficient
(62) levels for the bottom macroblock

{64) } else {

(66) // frame/field decision is modified

(68) // top macroblock

(70) transmission of macroblock mode, motion and
(72) prediction data

(74) residual prediction flag is inferred to be equal
(76) to 0

(78) // bottom macroblock

(80) transmission of macroblock mode, motion and
(82) prediction data

(84) residual_prediction flag is inferred to be equal
(86) to O

(88) // coding of transform coefficients

(90) start transmission of transform coefficient
(92) levels for the macroblock pair

(94) }

(96)
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(94) } (96) (98) }The first if-clause (line 12) checks
as to whether the video source nateri al has been coded

whyoorheribase | ayer codi ng bl ocks 112a, b such PCHEPR06/002634

macr obl ock- adaptive frame/f7e3d decision is activat ed.
If this is the case a syntax el ement
nb field decoding flag EL is transmtted in the

m@anﬁeﬁsﬂt |1a-)tﬂraufs@r almuérqrzt) ﬁaﬁé@bbocas pabr Wether the

ral _nmacro alrs % ne 16) a g %ﬁ’ Eﬁ dg 1
RekCiaRR T B CRAdRG et gy dpse layer
Th@hsgnomquksﬂeﬂkﬁa4b|rmu@m) th&tksaasmhormhébhbradaptlve

‘ﬂ}%nfef/fﬂ%llfd ec!léjmds‘%&!rf'fg Q%%leﬁr’.%%ed ff] E}l?fs i thet case a

enhancenent | ayer ative the Base | ayer er he

ﬁﬂ%l@@%l@ﬁ@@;@&ﬁlwlag EL '{s transmitted in
ipe f éﬁhgn@léﬁeﬁl‘c ng Fe39. £dhe £e>&hﬂﬂeﬁ%3 rﬁééﬁ@&@@k 62hir or

define_the infaormation transmtted wh
FRITEPH S1F RS oPads né%l%%eﬁ%apf .Oéf&lerr Fq rigfine its
casee /ffiledid yiedsiy)lnt an edlfmf‘r@nhancement layer. The second

p_ a Is tra and_,coded .
((‘t %ggﬁ%%) f)];] ?Bﬁg ase%k ot 8r :hﬁ % q: Flame/field
ﬁleﬂlenppr écﬁa:wloemqeﬁ oimathen WWMr rlenent opelative to
@r %@l %Clia'y%r”QQbEbeghEeE§% £5014N8e8¥RPEHI DAL Eoded into

Thi s “syntax el enent ere ore represents an
mﬁdﬁéﬁﬂéLdﬁggdé§gsﬁéﬁﬁ in Flg 3b. If this is the case
(third if-clause in line 30) , a neM/nacrobIock node,

not i on vectors and referen bre nunbers. are .
?Egnsfﬁetxt ed 1(MSFes 322%e 6cze)_|_ Jan? r ansi ssﬁl%ﬂrmatlon
trrenem3g)eaf whaﬂaﬂﬂeieﬁmameVéSEddald@cEdi@ml(hadﬂ agt been
fn%d@? tar medp fory gi gnal ling f:[f)sr#é?t heg t rE"ayntax element

trans ormcoefficient level's for ‘current ™ top
FREREBLECR_PEefolingn _&tadt riansitirensaissedel Ind omodieded(line

pey transfumipel fkci ey s QhetRbinerapd Iﬁéeraﬁrbeedlctlon
for refknrn he c%{rent coarser quanti zed transform

¢BEPITEFERPs. TThek RS | EUTFENthet fiDt iTRAF TGSt iten pedified
radataved to brheadepbeddinamet heagabor dinial estyayterx (&Dement

BﬁgPe%féf r%é?%%gn\%gt Iﬁlnnen%O) gual}%&éads & o‘/ﬁlf]r%gb_'ig. 3b.
Bis thden is the case (third 1f -clause in line 30), a new
macroblock mode, new motion vectors and reference picture
numbers are transmitted (lines 32 and 34). Then, a
transmission (line 36) of syntax element
residual prediction flag is performed for signalling as to
whether the transform coefficient levels for the current
top macroblock to follow are transmitted as self-contained
new transform coefficients or refinement information for
refining the current coarser quantized transform
coefficients. Then, i.e. if the motion information is
indicated to be adopted from the subordinate layer (no path
of if clause at line 30) or the new motion information
along with the residual prediction flag has been
transmitted (lines 32-36), the transmission of the
transform coefficient levels is performed (lines 40, 42)
with the transform coefficient levels representing, in the

case of change_top_pred info flag being set, new transform
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transmtted (lines 32-36) , the transm ssion of the
transform coefficient levels is perforned (lines 40,

wa 2007t t he transform coefficient |evels PCT/EP2006/002634

representing, in the case of 3%hange top_pred_info_flag
bei ng set, new transforncoefficient |evel informtion
or differentially coded or residual transform

coefffriiciient |xeeds, 1dE§§ﬂQtﬂ©n0@r dlfferentlally coded or
resi, predi ct transferre

CRYIGRL LT O | BB LRET PO P4 "C) Bpeklling  on
reisngluedt predectiansfoaon cosfris s mrad | e\mel élm@pﬁ@senﬂin the

B%ﬁé%ﬂﬁaééaﬂ§f8f”bﬁaﬁgélEbﬁnbré§V§h§o F189 not being set,
resi dual _prediction flag-is inferred to indicate

dPer er BREREFOEBI FFSEFRICA NS r bR EY f GIPPERESPSL t grRSidual

mh@tﬂo@_ﬁlkcblelfﬂiﬁs:léﬁtGQévelkD @teerrwidﬁallpredlctlon flag
accor,

d res in_c of .
AR tretsteirs SRORERES noTCRSHFRFLAL [RoaRge oneifs 1
acpeettieeeomt thef bbhéomemadnelblonko(Meﬂnél%a&(é)s
pI ace. O course, this refinnent nay be zero, or

"refinenent” may nmean that the bit-streamtransnitted

38 foahers wasdsusdd RACAUTRNGE ol eilee apeer et lgnembediment,
?ha%?@felt terd ﬂﬁ@tfﬁaﬁné}‘ﬁlé}'cf fC%,rcte.LrgﬂcﬁtldlblelfQ’ijfQ%t T®dified, in
irs ag, i change .t o pre nf.o a

ER A R T ) S s S iy takes
piacenducifed coutke, "nahtwl medE nmente. mdnp sams Zero, Oor

[ u as | h

r%&%e%é%t her[?ar ef%(r%%rrlnen?1 e %’egl 5%9? I's cod Sglltted S0
dadi f fer ence tesedle buianﬁﬂ”(ﬁhn @oefbmpileties enawsnsigreal is

%9aﬁ%h1k@ehhﬁjgﬁ§e1%3%%ﬁha@gf%%?%ﬁ@h%ﬁ&?érégéﬂfne@he first

| ayers if an I n case ange_top/b
fdafot el ﬁ%@\ﬁ%ﬂ% ok areddrsnke %%nsﬁﬂ@#@éteslﬁs to

tqhetné@smte Q@‘f@n@rﬁeﬂ@ubfdltfhfeerﬁﬁﬂcﬁialc%ﬂ Ngoriiicdde in the
Latter s0 possi bl e as indi gated above

I and a
EPFWS} pp% s t£an ett&@e jiof-1on parametefs are used as
iesi dbal |subd|rdthane fllagerthlenﬁl a’ghendreﬂinagems tof the

WESEP h?Lfsr e%oglléﬁl %%' n% Vﬂjhﬁ us@l'ge l’r.f,r nsform
I'S set, then ere |nemsn i S code cIa
ﬁ@eﬁfépﬂﬁéfiéncwfﬁ@%mﬁﬁ%ﬁd r &fd né@ant inottHes wibeset heayer and

E@pbddahasbgnalrdss neaded complpiel y apgw. Hoyever,in  case
h0SLW 88y bhet DE LM aBLfLeld dggi sion hag ReeN ew  motion
parameters are transmitted - in the present case without
differential coding but the latter 1s also possible as
indicated above -, and a further flag is transmitted, i.e.
residual prediction_flag, this flag indicating as to
whether the residual being wvalid so far is used. If the
latter flag is set, then the refinement is coded as a
difference/residual/refinement, otherwise the residual

signal is coded completely anew.

However, otherwise, if the frame/field decision has been
modified relative to the base layer, new macroblock
partitioning mode, motion vectors and reference picture
numbers are transmitted (lines 70, 72) for the current top

macroblock without signalling syntax element
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nodi fied relative to the base |ayer, new macrobl ock
partitioning node, notion vectors and reference

w@r@raea7nunbers are transmtted (lines 70, 720CT/BP200é1602634

current top macrobl ock withodb signalling syntax
el enentresi dual _prediction_f lag which is, instead, at
t he decoder side, to be inferred to be equal to O

fééi&ﬁ?fﬁiré@actlaﬁﬂﬁid wiepeat e, thsEEdeohEOFﬁe decoder

nmacr ob] oc on of

Fhdhor b iPeobPPELF ot ChebBl S5har Ehe Codiidke 74/ 76) . This

macrepkatkdpdiar tties bbatbm (Maomﬁ:]ﬁib]andlﬂﬂe)s af78686) The
i 0g. Lt h f t

DAL 4RO S e IR Oy IBOALIR! O DR 8B the

CRr e geacrdlel @t lepea i- fg;zerar:’etqa@;rs ot e s 510 f rPe”r after

1@@@1@@' Qggnﬁﬁhﬁﬁeés el Ipot\Wanh f@ﬁ@ﬁ@étf&l th6raba¥etop and
}ﬁé code enpodinment, it is enphasized Qﬁaﬁ%‘ £
EI‘F‘?TF ed“%%‘?%@%’?ﬁ y %I i e WHEHLE c FEF S j pair. O
townsa tt etle i .stedd el Uoph2_flaag i sperfiedméd Ofprandurther

aptive frame/field coding is enabled,

k-ad
chr&ﬁ%o%agﬂge 3% a"ﬁeeﬁrl eld_flag is equal to 1 (I i ne

12) . Further the frame/field decision is only

W{@‘I‘S'j%ts%)%@t( 'we%hé&a%&)r o €8, hhec eroéaﬁmi&n@rw I $¢ is

VisSite first the co I Ng of
PrRRp Esze e thati ndeniodiféed \MBH a*he OBy Ht PR} &fkenthen 2

¢id@%ff@r§ﬁ{lélr@mﬁé}@l@wd eSJD@dlﬂgeﬁd/ llacx yizi d &ei fual to

e se a ne r noaes,

SRR Trarar otracpag Ven e e L coor LNg it @pabled,

{!eénesb 78dagRivE0fr&iy fmldboﬂagm:‘:sobtqt:akstof It hdine 12).
ocC ir esjd e ti

FRCCRD 00 he | Eratley 100 fodke‘%la% rraglrsgblog‘cﬁ?;s Akdepiteed

et ebl a6k phf) (vmermestna mpgrokdockepyir is visited the

fﬁ@%ﬁ'QﬁﬁkJYduélﬁﬁnt@%eekﬁﬂﬁﬂklSB?C'§¥bQQe£§§ve refinement
transform size could be transmtted, The, codi ng

Srifieed VRGN h TR | pyRteranstBPANE ol Fi c‘iié?ﬁe?%‘%l fgom the
didh&éfq:p)r[mﬂfg)bémi(ax neﬂ.hﬁeﬁtgﬁalff RN Cea pat sNHe&arylebed a new
%Ilnes 90 % (gn the v Iue of t%? %%diction
eef ems splg%‘ffy%bﬁac he B3R/ £ i g‘lo t§8ci sTORPE P
1rd@1ltmadalort @ard stneiarelitred hel bese Hual 12y &4 &) ther both
q% foI lgws t Be CONGENL,- dkﬂ.c%c{l/f} ab%\égrr efergﬂge the

ication or the concept of
re51dual _prediction _flag is inferred to be equal to 0 for

both macroblocks of the macroblock pair (lines 74, 76, 84,
86). Additionally, a syntax element specifying the
transform size could be transmitted. The coding proceeds
with a first transform coefficient 1level of the top
macroblock in the significance path described above (lines
90, 92). When the value of the syntax element specifying
the frame/field decision is identical to its value in the
base quality slice, the FGS coding follows the concept in
the above-reference PCT application or the concept of JVT-
Q031. The coding proceeds with the top macroblock, and here
first a syntax element, which specifies a change of the
macroblock mode and associated motion and prediction data,
change_top_pred info_ flag is transmitted (line 26). If this
syntax element is equal to 1, a new macroblock mode and
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The codi ng proceeds wth the top macrobl ock, and here
first a syntax elenent, which specifies a change of

wo b@7mrearobl ock nbde and associ at ed noti on andPCT/EP2006/002634

predi ction data, change top @ted info flag is
transmtted (line 26) . If this syntax elenent is
equal to 1 , a new nacrobl ock node andassoci at ed

E%"sb@ﬁa@@d Wc&@hdiilé)ﬂdd%)tx%d@%t\d@h' @sta blsagvell as a flag
usage of _residuyal _predictiqgn f

eci,fyin r

BREE LI BY TPE (it of chopt Hins’ B Sstrtidm ¢ X iy base

flhgerpr aceedsranthithedf i (3inésan3PeBl) coeTheci ending then
[ t r ' d | g f 4. e h

%ﬁ%%eeagomga %e %*?JT év#ngﬂ?‘gués‘%‘%ﬁ oér Lace AN of the

eer @@p@@hlpakr ler thﬁcsebn@ékcam@ pakkn( ibnbnes 40, 42).

i el d_decoding f lag EL and change top pred_info flag

Qr ¢

h n%e ot Hred iinfo flag %V\,hen ap Ilcabl e?c and
Fﬂeaég ezgswa ﬁgV§§hFax0€|én@ FEORH ee fPRhg gr macroblock,
todi.f i ed maosiodl ock pr e&imtﬂl@ﬂdﬁﬂ@@@dh&@?faJaQGMy been and
er transformcoef ent Ieve
%%gg oe}eéS r?ﬁ{g%gf ei%Tﬁ%nH Sed abd¥ ﬁ% l;— ans, %O—flag
w@egymmlﬂeiémﬂe&m mndf | €hed dm:masn;gazfdlnagg Elsyhémd aelements
egééa%_k,gngo ien.&f e Cofcqpl qarc%q' %t'ﬁgdes have

I nformati on e correspon I Nng na pal r

6%F9?P‘5nswiofet3@d mﬁé@n&mﬁ@ﬁ@bl oclorpai r i BUGERe¥ ed *fh@nsform

tbestith 8Rt andvagst hadsidudcaef fird e@fdé@Vﬁén‘Eﬂéné@l Soove.
gﬁ éobl ock paggﬁhas been transmtted i.n _IL{]e cur

8hr SN r EPPneTERTE%| SdEMCE i PR F S h‘éeggﬂ{-%& flag_EL
¢hedenrt dwEniged apo@t Bicanfon f béig thie macroblock predlctlon

a p fo LI Hoss .
EHSB?ﬁgg %ngn%g? lt e ﬂr?g)cr % mnrge%%c% o(r)iL |én]$ i OF only
Fgaeﬁm»ytte@nswhetrt ed Wqﬁiorqlgl dadecodi nglsn’angll:hues first

eamal ahQ Hg_ékghgfgﬁﬁogbggfi&§8n9flé@@lC?ok°€§£§dmacroblock
mac¢robl ock pair in the SNR base |ayer, and whe

RacFobPBek P%em strausphbtedr stht | eanauiaa@m2 an%lF%‘.F]FﬁSSlve
coeihemernt Ie\lelcehas b 14:0mgm tt edef or ditax element

coblckW t to Fi 4 , the steps.ta b
TRERSP L0 i S b ER0FRhe; Yo Birige, RE T Parapibto tBag as
vellst msamad26paseithéscr inpeti £iddiel atecodér gSthar t smagtdblock
paL§ipgibhe ba %o&ﬁﬁ% I t-s{ream,l2ga and.Jg2btted  when

contalined in the scal ab e bitstream
mb_field decoding flag E is equal to

mb_field decoding flag of the co-located macroblock pair in
the SNR base layer, and when the macroblock is visited the
first time and no transform coefficient level has been

transmitted for this macroblock.

With respect to Fig. 4, the steps to be performed by a
decoder for decoding the scalable bit-stream 126 are
described . The decoder starts with parsing the base layer
bit-stream 122a and 122b contained in the scalable bit-
stream 126 in step 800. As a result of step 800, the
decoder knows the field/frame mode for each macroblock pair
as well as the motion parameters for each macroblock as
well as the existence of the residual information. In other
words, in step 800, the decoder extracts the information
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126 in step 800. A s a result of step 800, the decoder

knows the field/frame node for each macrobl ock pair as
wowedor/18™7¢ he noti on paraneters_for each nacr obPOEPRS6/002634

wel | as the existence of the3fe5idual information. In

ot her words, in step 800, the decoder extracts the

information- 7 - 214, 240 and 242 fromthe base | ayer

gdatp 340eanm 122a, fion the thesaedyat efatastsdpreddl, 12heb. In

gggogg%tcg%%ks %%e%ogﬁgﬂigﬂef éé£§grf§£é€§§895 €6 whether
gual ity efihanéeent i's ‘desire required. not, the .
flecbder i nmeelf egntdecodds t helumalsiE Y ay e enéam is

d@28rel/+8q@ A8e0d BY n3tep BQ4. 9 Depgsdi REmeAikhely decodes
spatial resSolution desired/required, the decadlng

04
FRe pBRFEr AedeBy dadrelSFEd@b dh 4 thel had e PGPS NI 238 804
Dg%i?%ﬁ@ﬁbi\%gmd %Wzﬁiﬂaﬁﬁgoﬁhthohhleleblired/required, the
. - st andar I ot sSe a I i.t-strea
48880 M E L o ROty e e AR e e ayer
lid-sheean hel 2ar siny recomstnoet ediphctidres HarZé4 /MPEGA~AVC
%ﬁéhﬁggdb¥¥FBStﬁ'Bgééyé5§%9n ﬁ%u%E§@a§§e§ﬁ05tbaa e decoded
_urt er re |nerrent |1 S esire required, t he decoder
R e Cq@rdangs 806thn hhreh ttndaithernidel BhabdetRharrgersly

rodbsat oL éab_fdiekdirdecoding_f daminand, b';yf neh&harm@erly
is indjicated, the noti on enhancenent on/off indication

FRRARTEUCHP R PR 0 flag) is extracted fromthe next

hi gher-order refinement |ayer bit-stream 122a, b

06, o f
$900 65 £, LBE, DREREET J %0016 4B SEEEUS T UEL ! e
stepentta esterndf6 | &yewhdmdr t hbesifpanie/fHdel ohod@e change

1hansiergm cogbf FeLent gbeyBlfgl R168% RARE | a¥emdPrehange is
subordi nate | ayer, the S|gn|?rcance path and _t he

tefirRbedt pdlR usBALHENt hETdREEEEIETY de®RoPLfhe indication
cehsege *f efra@neito | Byey) | Dst hextexictsidep, fdep 888, next

decoder parses_the Tefii t ingly i
e o et ot St TOWCE nPOFRREEOARY P28y P- Gpon step
$@6r obltbeks dedddenpt i o embarcerent ovecot$trwmcli catfrom the

hacr obtoeks dady ot ol $L1)
AL Dl 58l heTEEe Sla e UK SDRTLISE g cureent
reEhaenert d lsvge depfsi e 2 G 11 Ganaeh eoFesk Ralt Tans £orm

toEPF IR0 I&REESeMhi BHle base layer or subordinate layer,
the significance path and the refinement path used at the
encoder side for the current refinement layer. In the next
step, step 808, decoder parses the refinement layer
accordingly in order to extract the motion information for
all macroblocks with motion enhancement on/off indication
indicating a replacement of the current motion information
and for all macroblocks with changed frame/field mode
decision, as well as the residual information representing
differentially coded residual information or self-contained
residual information depending on residual prediction_flag
being parsed from the refinement data stream in case of
change * pred_into_flag being set, and inferred to indicate
differential coding in <case of change_* pred into_flag
being not set. Next, in step 810, the decoder checks for
each macroblock pair as to whether the frame/field mode has
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differentially coded residual information or
sel f-contai ned residual infornmation depending on

w0 e®irdodlo predi ction_flag being parsed from t hBCT/EP2006/002634

refinement data streamin casé of
change_* pred_into_flag being set, and inferred to
indicate differential coding in case of

@hang@d “rdW8d vt eof lage b%'u!b@rﬂl@ha%@t w@& IIf sy€P, the
coder .checks for air as to

t d
HREPRET ( HESPPamsrt | & ol AaotNingePLaraer ve Segee” the
rheidubbrdredtetiayeflad figesnfeéheedetoder stgpd to 0, the

éh&??eﬁ%z it egﬂ% aag%a, S| I‘Cé3 t hcg-xer eéhgyéh%p%&ﬂr{%ldual

IS 1IN e cur

éﬁgédl Y- tdat ghe | métlpﬁér@ﬁm@m@nhomr&@/rm@éawaal 26&tht and 266

wkthatheamatdoan/ £eéi 'é@i'ﬁ%&%e&n@&@r nPéyé’ﬁ d64angk 2688 of the
extracted fromthe en cenent a er data stre

m_of
FHETERFr PR yied”yer tpgpr it macroblock
p’ad:rebkbekep’a]ndéSfM&éEfiélefmm/Fﬁaﬁlrﬁb‘ﬂ[tﬁkeerha&dEﬂled the

heenqupditied., { b degoder, chesls LB Ot LaNoce indtcator,

ancenent on/o |ca TR SsyRt 4% el
éhangéifbbtsm’e@il @ﬂ@nlfelrlag cla@nq@ bmtetpmd notigrflag, as to

ﬁHQ@HE?”@ﬁR1bwwﬁﬁﬁgﬂéghég%'Qﬁfgﬁﬁa€¥b§t§éﬁn theee ex1sts

respective macraobl ocks of the nmacrobl ock pair. If thi
fert ﬁé‘eca%eépeﬂ’%évﬁeéﬁd?é?omé’pﬂ]@cééf the ﬁlﬁcﬁPPéPﬁat ip@ér If

EH’DQd%FEIﬁheT ebkBaes thet a@cféateﬁ:e][ﬂepm:de@n —daitrg afrpralﬁtiarsqatlve
r [o]o on informatio and .r a

SREPEPRREL (iRfined daa EhB oty SRACPbDRRER FOf this
gdepeodiogkpn it.lee rtetmoembtvenf |i30gf ctrmveartsinirt, t ezmlncﬁ nrebhéaces or
k@fgﬂéggtﬂét?e§£58§ﬂ}datﬁefogsk%ﬂ lg@gﬁ%x %ﬂé@ﬁﬁidlng on

e nore precise, case 0
BhRanteABREt] vy er L1 a ransmi i redccor da‘tﬁt% vitdeimg  data

§)@9e\!§mPS§UQ0 Qegeduhmepgeaheelbﬂf e1ggti 98 e MY Srecise,
i n"case of frane/field deC|S|on

rea
bR, ﬁg naaSﬁoa i%coqw rE]%?dSBPaPﬁ‘P’B?ﬁEt iL8Hers data stream
iepl acedrasncef i wiktich deftendi aigo o 1SoBdd Ndkaxdd ,0r ,the motion

dual ctio fIa gase f
a0 o B A B P By e e Bty of the
Eage Hfiekp| ademimion t Heedng i ot nfydiefiesh f dthea residual
%?&fﬁxé@l&@“@| Ofds camt i ned 14 #4116 £Nhale8IBNtg | LT some

npletely replaces the nption | nformation of the
%%%?%I’F%‘t eNREGAY . nesidisd _preddaitionediad Hgr the case of
t1é oramtviecoNp SduddecsSibotindaicement layer data stream. In

case of replacement, the motion information for a specific
macroblock contained in the enhancement layer completely
replaces the motion information of the subordinate layer.
In case of refinement, the information of the subordinate
layer is combined with the respective information in the
enhancement layer. Especially, the transform coefficient
levels of the enhancement layer are dequantized and added
to the already having been dequantized or scaled (and
eventually summed up) transform coefficient levels of the
corresponding transform coefficients of the subordinate

layer.
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| ayer is conbined with the respective information in
t he enhancenent |ayer. Especially, the transform

weoeowifidvarent | evel s of the enhancenent | ayer aP@I/EP2006/002634

dequanti zed and added to the ¥ ready havi ng been
dequanti zed or scaled (and eventually sunmed up)
transform coefficient | evels of the correspondi ng

btalré&ﬁm@fs@ caefd.i cientise Qﬁ?’éf@n S?QHégb&ﬁéﬁt on/ctaff }n%l%cator
W Sse, i.e he noti on en ancenen on/ o
8w5at(%ﬂaqcsﬁ5}% etrrréﬁnq%e% et s | B ePORL8D ngRhancement

amﬁbmmaenbancémentth@fom&apeeml&er mherbpipert i vRothing 1is
lj0 n i C ged, with speg .t he
%E%E%Q th %%%F%%t %o @ﬁ% mg&lgn d@% %Oég%s macroblock

dat a hi's macro
PEft fae, da@ogeeqo @inashe imesitthml 8 bRt atlby reahduaf data by

&@Eﬂbn|6ﬁ t RenpYhn eRt Eﬁ@nSEQEgbﬁgefEkﬁg§@5§mgabgggflc1ents

frogmthe incom ng, data stream so far an Vi a
G8qusht ELA e IHePNd 1Rt SERPBRNER SATofnhe via de-
quanedtatebnnemethel aydi redlentel 1 if SemdHeor ewd Udle current

the transfor coeffi ent | evel fined,
?@%ﬁge@g Gced ¥§iTan ?Eaf?%hn%?%p b?zgesfﬁ ga 3l L. the
afrpepfhawi nceetfiorimd anjevklst epieBitd 816poranch 818educed
Eggngagagggﬁogkg§k§lgg the current picture, the

procedure returns to step 802 in order to check as to
whet her further refinenent is desired/required. If

yaeresteps, 8Q6G .0 agfjifelarl‘?a@:ﬁrﬁgf; Op@@o@ﬁaanaw dihesiigd 812,
gﬁglnene t8 §y erw se, the pro ed re Steps

tard goéofv F PR r At T c&ﬁ?ﬁfQEuEFCture'
thed@¢odedure &eﬁurnswxdrguéﬁosnathﬁnorﬂ@@hﬂﬁsdﬂbck as to

i f
WA¥EhaE ?1[ QGRS oR, |5 J'_el_[e<$e%e%l{%roe y §Ee ves,

pi cture conten the nacrobfocks S
8EePhe 80frefto n@ﬂﬁonanﬁcnpﬁnﬁqnm%md«hased ofpiml rdeely next

i’:@ﬁ@ﬁéﬂhéﬁ@t edyeef ebeneeyPLEt ULRS BRYCLEEL e§£9}¥§n%orw%rd to

i pf orgﬁtlon obt ai ned by the retransformtions .
WER PH&r pHBEFEt tHF IT ot anreing dldar 1D Jeerdrd, i.e.
the cufg-@ar@ifeird=giich,i t Ss€8ONSy UchRd fiR@rse spectral

SUBELEA e aboe SUbgEh ey LSl LEPESOt, foe cne
Fagsebiockde oodipmpddfcteef | hgnense sighalthef ocukranes motion
MhES-AREIOR! QGKADBRLLYC on already reconstructed reference
pictures and the residual information obtained by the re-
transformations combined with the prediction thus obtained
in order to yield the current picture in its reconstructed
form.

Summarizing the above embodiments, they represent an FGS
coding scheme with the following properties. Firstly, the
coding of refinement signals for frames with macroblock-
adaptive frame/field decision in which a pair of vertical
adjacent macroblocks is either coded as a pair of frame or
a pair of field macroblocks, is supported. Further, the
frame/field decision for macroblock pairs of the base SNR
layer is allowed to be adaptively modified in the FGS
enhancement layer. It is possible that the frame/field
decision for an FGS enhancement layer is signaled by a
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frame/field decision in which a pair of vertica
adj acent macrobl ocks is either coded as a pair of

wo e@meoTaro a pair of field macrobl ocks, is suppPCT/BP2006/002634

Further, the frame/field deci4di on for nmacrobl ock pairs
of the base SNR layer is allowed to be adaptively
nodi fied in the FGS enhancenent |layer. It is possible

hpﬂtak helénene/ Ebel @a@ﬁCh@b@@bﬂ@bkapaE(ﬁSo&nfi@ﬁtﬁ%ﬁ%ﬁ]ﬂoset of

NP LR R T N M
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ane/ f ecrsion is inferred n%@USIn rea
ﬁlaﬁgﬁi/tttéangylmtﬁﬁdelseamﬂ% elenasHes enbddPRentembgdiment, a

egﬂﬁiéﬁé sege»@f BT oy RGHHRIdKON ABdiBhedi 40N prediction
information |s transntted when the rane

HEEPH‘%W% %‘F]et’éﬂlﬁ%ﬁ%:’%ﬁ% theyerhe s H?IP"F/e’%’e?Jt fgmsion in
the fararmmiddnmeint dﬁayéromjofdﬁhéeﬁ&ﬁtbd&ﬁxﬁ&ﬁhe #rame/field

B LoF e SR BYLE%I M08 208 ua 8 LESIANE oncot rying
gabksage Xo e stildaaflr IcelL og & ayer may
2] b f ah lola ﬂ @n@ﬁﬂo§landém GINR dpasee 1

SQ@HE@PPQ& %ﬁyﬁé é&ugifE@rﬁntwﬁé@r@;ﬂ@efférﬁé'ﬁﬁéfd qjeClS:LOI’I

deci sion base Tayer. At a val ue_of
$pethei égh@ﬁaﬁmﬁatr é§iyeaa|lsprdéd‘1f@tneéw .fsrogbpﬁheeof%ﬁﬁfef/ field

tbaisibe roFcopsér WNredbessi dudlersi gnal scHis, obkaiwrgdidyof X
usi n transfor oefflééent | evel s 0o

I h t
SRR POLY AP Eanel o soel Ll ntol evsl Sl Lo e
hhermﬁmmk&antedmmesbﬁuak paEignals syat abte ermeht byayusing

/i deci sigp i
LT IR0 A L AT DR DI Ll o R0 o100, ke s
ﬁ@h@%@@ne@t larmestFi%bb@,@nabymly,Thf@rslyrh‘@la%n@cpmﬁe}ﬂcks of a

®OULSb 5PEET by ivhethesyd NeVe DBREPD! Agk MRt i mAad/t@ed when
rediction | fornatlon Is transmtted in the

hRShocrreme M oFoRSiRer Lhe Tt | GRMERGEBERT layer is
Dd@ﬂtﬁ&ébn1kﬂf®ﬂﬁﬁtf@améVf&bedCOdé@iﬁi@ﬂ nﬂtrmhbockNRI1base

$8eFT o'd et BE 8BRS 1ET08 ¢ PSR oSac Pl SRR = new
mher@akoo:lhe muttiiom co <ati opredictieme miofophatken  is
tSaf dlﬁn @éf%@% %?l‘la?ncéhéﬂéarlla&er”&'%ﬁgﬁﬁgr the
trans orn1 fie macr obl ocks may be perfornmed on
motion and/or prediction information of the co-located
macroblock in the SNR base layer are used. The motion
compensation for field macroblocks is performed on a field
basis, whereas the motion compensation for frame
macroblocks is performed on a frame basis. Similarly, the
inverse transform for field macroblocks may be performed on
a field basis, whereas the inverse transform for frame
macroblocks may be performed on a frame basis. Further,
similarly, the scan order of transform coefficients inside
a transform block may be dependent on whether the

macroblock is a field or a frame macroblock.

Lastly, it is noted that the syntax element for specifying
the frame/field mode of a macroblock pair may be
transmitted using conditioned entropy codes, where the
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a field basis, whereas the inverse transformfor frane
macr obl ocks nay be perforned on a frane basis.

wao-eoovheryo simlarly, the scan order of transf oOPET/EP2006/002634

coefficients inside a transfddmbl ock may be dependent
on whether the macroblock is a field or a franme
macr obl ock. Lastly, it is noted that the syntax

ebedert of0h sspRGcnddMg tdie fHaneriihe/) fiebDdemoficaost é:he co-
one

crobl.ock ' y _be transmt usi ng, condi t
TR B Beabebiane, eathetBntne: S AStR kit F (ample,
thanelhitekdefedendf 26Be conlldc dtee d mmmemdliiteck bpaimreans of an
%ggrggg b@%aelaﬁgﬁngFo% e é%ifﬁﬁ?fﬂégéyﬁéﬂfgﬁﬂ1 hat is
could be transm'tted by neans of an entropy code
dsprrydanpr epabhki ity cdsy/fratpomodieaticicd sdopeddentinorfhe base
t18ecki el d/ frame node decision 212 in the base |ayer.
Finally, it is noted that the above enbodi ments were
especially related to the H. 264/ MPEX- AVC st andar d.
Foanevey, the presemdtddivenkitonthe abbovappemicadlimedios were
: odi chenes, endi ng t
PR ErT AR | moRne (Ve codi A ARERE K ptandard.
Hapegatnt édei roregaivar énvent hogofiswaalsso Thppiioaklet for to

BEREENECHNINENEERELAE SO relates to a conmputer program
whi ch can bé stored on a conputer-readabl e nmedi um such

as a CD, a disc or any other data carrier. The present
Eépéﬁﬁﬂﬁ@ bﬁ,aﬁh@é@ﬁ@liﬁmﬁl@@aﬁt&@ﬂ&ﬂleihﬁriﬁﬁéﬂﬂive coding
ying a_ program, code ch, en executed on a
B ey ot ooy w S8R 68 T e ARG oSt bR JaFEvaze.
€baneforen wh¢ hptbeembovevénglvesalsdFuréherewrtesy a tcangputer

g?&?ga%ba%hﬁ%ﬂ égﬁpgeiQQnghe%ﬂ'Etégﬁﬁdé@%{yéggégfé medium
ou el enment e by respective neans an e
ﬁﬁﬁheﬁﬁn@aggon% FhYC cORPRIY o BB rdaftd rext Pifihi nghorpresent

CReneibgUll, Pahtetoran ASlde 0f EBGphike. pYBLLEmt M@ving a
foregolng gas een particularly shown and descri bed

R PHTRBf EPERCc¥ S P particiul SFeSHbYI ARnfs IHENEST, jRerforms
thél ibeentntes shotitodyddé hosibski 1 esbhmedthieorariitthaihe above
ffﬁ&g&g ot her changes in the formand details nay be

nade W t hout departing fromthe spirit and scope

thereof. It is

Furthermore, it is noted that all steps indicated in the
flow diagrams could be implemented by respective means and
the implementations may comprise sub-routines running on a
CPU, circuit parts of an ASIC or the like.

While the foregoing has been particularly shown and
described with reference to particular embodiments thereof,
it will be understood by those skilled in the art that
various other changes in the form and details may be made
without departing from the spirit and scope thereof. It is
to be understood that various changes may be made in
adapting to different embodiments without departing from
the broader concepts disclosed herein and comprehended by
the claims that follow.
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to be understood that various changes may be nmade in
adapting to different enbodi nents w thout departing

w0 e@mohieo br oader concepts discl osed herei n ankiCT/EP2006/002634

conpr ehended by the clains-tHat follow. Clains 1 .

Decoder for decodi ng an encoded precision-scal able

data stream (126) encoding a predeterm ned picture

(200), the encoded precisiglasmal abl e data stream
including first precision-encoded data (120a, b )

havi ng the predeterm ned picture encoded therein with
4.firBecopdeci siaon gcoddatg ngna pneddedr mrrRe Portissplable

(20284, ) SQ:fréata?n_e l‘?ggg?t eéﬁ%(%lgﬁled:’ Gt UpReBefitRindde Bifcture

[
frame-wi se and field-wse, er precisjiaon

i nfor AB@Pbn (22a, eBFIdeq priRE’G S P s¥RP It edadidon stream
)encod_eﬂcg@?%@aﬂmt @i@ﬂﬁt-géﬂﬂdt%h RSHE&L pmhz(@,z?, Having
encode rein with a, secon reci si.qn hi gher, than _.
the TPStPRIELTSIBEY RICHTHEHTRAGH QA g h o first
portipre¢llen Hy )treesteoond onseddtdrmaimedvsectanh (202a,b)

field-w ' ' ti an ' o
refi nclﬁ‘;r?I él?%eg#?égé%ﬁ;%%i%th]éeiﬂ#c’%eéqo%afgép?éoﬂ&ogﬁaifnratnhee nLee
secomngr étedonl epcobdahaat regiagiondilcdidmetion (122a,b)
| nf or pab+OfeA2DR) LOEbEAt bPEcRBi 8RSEREBJAH @%ial 8GAng the
of a chaqge in the franme-/fieldw se treatnent between |

the fRFECHIEINSDReRbbORd (d8¢ar BhdepRedsdcbhgrein with a
prheci s¢omenpededsdaha, hidieethder tb@npfisshgprecision by
checking jmeans, {(810) for checki,ng the indi i on

0t or e DRRLS ehe " D d Rl SRR B AL 5 B0a0R) A, second
the forgre-¢fi efdameswiteeatment fofeldhe ieedetosr mirsiinement

por ti pir HEtWerdh t e, firisly Pt %giiiiiﬂa' eppodeg; faf a nﬁll%dcision—
t he second reC|S|on-encéﬁe§ ata; “arrangi ng neans
(810-¥1®)dedr daftp tHe PRERAAt i G | AE6PRAL iRFEFrEkenancoded

the faare: / bhel dndisethipat e rhange, (266§ edaiddicB#ing an

at quit artlall%, the flr?t preci sion-e odgg datafq 1d

with PREPEE o tReShPRaet BF nfn&G3PSFt i'dh l'gﬁ?d rame-/field-

arrangisw, tmsteeht t betseeandtheecisron- enoodiesl @atencoded

as dQﬁQUIOVaQ§COQhQ9,SeCOHd precision-encoded data, the
decoder comprising:

checking means (810) for checking the indication
information as to whether same indicates a change in
the frame-/field-wise treatment of the predetermined
portion between the first precision-encoded data and

the second precision-encoded data;

arranging means (810-816) for, if the indication
information indicate the frame-/field-wise treatment
change, disregarding, at least partially, the first
precision-encoded data with respect to the
predetermined portion and arranging, instead, the
second precision-encoded data as data for decoding,
or, based on the higher precision information,
refining the first precision-encoded data to obtain
the second precision-encoded data and arranging the
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or, based on the higher precision information,
refining the first precision-encoded data to obtain

wa b@73enond preci si on- encoded data and arr angi PQGI/EP2006/002634

t heobt ai ned second preci sion4éntoded data as data for
decodi ng; and decodi ng neans (804) for decoding the
arranged data for decoding by treating the

predejiardiimed pecbindn pfedhei pfi-esieteded nedtai casr eldte for
one of franme-wise or field-wise to reconstruct the

pred S MY A ure with the second precision. 2 .
Decoder according to claiml , further conprising

par si . -8 fior I i - qﬂﬁﬁd

precfgggﬁﬁé Iééggsd3%§4gtf%§ﬁl?%egggpgze t.eggf?% eé data
pr ecifinrdesedteg Bat hraatiedethpgreedgiesmined portion of
i nforgrd | BReddterReaaderpanafdi REct Cod Aol 2fxame-wise or
wherein the parsing nmeans s confh%ured éo gerfong1thet
par si “WHRE hitGher ST Sioh ithfor RREFORC HehEHYI RgCture
on t helimdilcatdagoridfprestsiiam. 4 . Decoder accordi ng
to any of the preceding clains, wherein the

predeterm ned picture is part of a video picture o
Sequdirwdernd)acanrding ddcodidgiteans | SuddbiirgucOaPErs sing
extr gelrJMid ONyd 44 o1 Mpg h @08 G rf@PeCFb¥§iﬁ§3'QH@| encoded
information for the predetermned portion fraomthe )
dat a FCidelcati s Lakpn ydehe e | hPoriPitliiGe tohe first
r econsidaicdivthfafaiRnre @hesur @nd o i ai Aigher precision
nDti%gﬁgqgﬁgpsated predi ction for the predeterm ned

por t i'9H;° T%tonstruct the predeterni ned portion

based on the notion-conpensated prediction and the

esi j nf or. [ 5 ccol,dLng; 1,0 [ :
:%'mhg%g#ﬁit.eaggbggﬁﬁg n%%ﬁ?gggﬁ%o%%igﬁgégg%% Sg%?o%ﬁ?Slng
an i MAaEe §Fectpafideretpdsi t PeAfpENextiaacParféng of the
resi gfnhdnf o i@Ronb . iPeeeflatidsCcordipendon@ny of the
clains 4 and 5 ,, wherein the decoding neans is

conf igiHER PP h M HEpl i cati on of the notion

i nformati on and the reconstruction of the

@.red%e%’orgeq:eda %rotridgplgdeggncg% of the preceding claims,
wherein the predetermined picture is part of a video
picture sequence (104) and the decoding means is
configured to extract motion information and
respective residual information for the predetermined
portion from the data for decoding, apply the motion
information to reconstructed reference pictures to
obtain a motion-compensated prediction for the
predetermined portion, and reconstruct the
predetermined portion based on the motion-compensated

prediction and the residual information.

5. Decoder according to claim 4, wherein the decoding

means is configured to perform an inverse spectral

decomposition to extract the residual information.

6. Decoder according to any of claims 4 and 5, wherein

the decoding means is configured to perform the
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on the indication information. 7 . Decoder according
to any of the preceding clains, wherein the arranging

wore@ngo181L0- 816) is configured to disregard thRPCHERWNE002634

preci si on-encoded data and-affange the first

preci sion-encoded data as data for decoding if an
instruction to the decoder signals that the

pr edeses i ¢weth gah ct wife ithd 0 hettenonsitriicxmect imer eland n the
the f] reci.sion. [ 14N .any

the presenfafePll of puPePRti AERORCLDA:R R fRbendent
( 810- €1 6Yh¢ simdhdd gieredinfnrigtiane i ndi cati on

i nformati on indicate the absence of a change in the
frame-/field-wi se treatnment of the predetern ned ,
Por t i BRCPRE He & IHEIT sECprdy si%nehBEded eaed 2hg claims,
thfe S\ﬁl@@ﬁé‘it@{}’@l@é sé@ﬁ?ze@mmai&t a(,eme&:lksh)( 8i.'ls4)co(;1figured to
refinepent change.information (260)_in the encode

pr eci $TIh=FTH abl“%gedatsaecsancganﬁg%%c%%l%e? %Or@? e a?F%t and
preci stoangancoted fdatsd iraal dien-efiaveddii ddta egpedata for
toth ey m ned. I QN t Sependi n

the C R et L e She oty o chat
dat a ket hererRe e rmined davisdatran tif r dspedie t Faqp@structed

predehersl peth pokd | pirOF gefdine B16), based on the
hi gh precision information, the first
preci si on-encoded data to obtain the second

pr eci Bécndarc odetdatimpandoaramnge f heéhebt araeddsegond aims,

preci Sl on-enc d s th a )€ coded. .
Decod‘zﬂggg%%rgr ggﬁ%g ‘?%}%ﬁ rcla(# ? ﬁgﬁér eié;ldjfo ﬁggﬂ_gél a?r%s,w%flgured
wher et o, t he tineli tadiontien okmrirert jon singhldale Hhe absence

first,gynt aK,RLEMBAL (23S T3 Mtil-§8isd treatment of the
predeterm ned portion and the predeterm ned, picture

conprPEede bt Heed prRAISHGTT REGVEEPL i BRS whtfefn Rifeision-
h: ghesnps@&d Sld@ﬂtaij n&mg&hieonséc&ﬁi@ phgcsegondeayotiad data,
el ement spcjate ith said.,other portion far .
S| gna‘?ﬁ‘?\‘gﬁag&a eﬁ%g%?mearﬁt S Eh Cfr“é\an%]hoarhg%%loﬁt R& the
frameet¢oded- preeisieatrealabiehde¢spestireant ae tthethether
brede o4 Motk ROLLL 20 oMl R dbd N Eh oEki Y WA i with
configured to infer a value of the second
respect to the predetermined portion or not, and,
depending on the <check result, keep the first
precision-encoded data as the data to be decoded with
respect to the predetermined portion or refine (816),
based on the high precision information, the first
precision-encoded data to obtain the second precision-
encoded data and arrange the obtained second

precision-encoded data as the data to be decoded.

9. Decoder according to any of the preceding claims,

wherein the indication information is signaled by a
first syntax element associated with said
predetermined portion and the predetermined picture
comprises another predetermined portion, wherein the
higher precision information lacks any second syntax
element associated with said other portion for

signaling an absence or an existence of a change in
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syntax el enent by use of already checked syntax
el ements in the higher precision information. 10.

wmemoderi7accordi ng to any of the precedi ng cl aP@BEP2006/002634

further conprising second chééking neans for, if the

i ndication information indicates the absence of a

change in the frane-/field-wise treatnent with respect

t o t heher €detmerimed dpatiseon; reandki hgwd thubosshet eto  the

i nfor ion (26 in the. higher. precision inforati .
as togg%%fheér?%%tgﬁ%%ﬁﬁﬁpr c?%%%%ﬁeﬁ@%%%%”gaﬁgﬂ? éHéCklng
i ncl udeansotlisoncomf pyumad ohocandifmr rasivddale of the second

inforgyﬁ{gg,o%g%mﬁgEtObymeﬁ£Eﬁ tpe éf%é&@& checked syntax

preci sl onencods als toreplace the first
pr eci 1 ERCRERE ot dt Rt AL e h RERPeTEON ol fRrmation.

predeterm ned portion or the second precision-encoded
ta s dedicated for refining the first . .

S ecié?%%sﬁﬁc6ﬁﬁﬁnﬁ§fg’t%oob?gYn‘F%etigboﬁaecedlng claims,
preci Suorhencodegdrdatag tsecobtaichecicier kneass| for, if the
wher e} ] g AL ANGLAGIRANS, | S ORI edhko BBELAED of a
the di sregarding ‘and arrangi ng or ihe re I'ning an

arr anghargai ih teepbeame o/ fieldori v i greritesi dun| respect
inforpgt g deRendeitnird NSo £HEsK, I 8alkkindl.a DogOskdinate

accordi t he preceding.clains, wherein the

ng to any of .
seconﬂnE§%m§E$%%-é%é%ﬁeandﬁpﬁ QIS T R § T Ghr R formation
coeffasi etd | ehelkhedf ahlr ansfcana corfddidsni-dmidded data

repr esegilil o?gs a not itcm- con‘peﬁzat ed. resi dualﬁgg&ﬁat I east. qual

a por%?on ther%%éﬂﬁ}ernﬁ SIESFﬁPgn, a reinc

the parsorpikems hsdamsanyedvhethbssotheat eddemd precision-
LT anSEALIREREALL! PO CNEL Pl O LR ENEIALIN LREL{L LR R 0ded
of the transformcoefficient matrix according to their

or derddt2a ottt r AEESFR tRe tEfc TSP @ igicsh Rl igy) ©r the

dat a sé¢eadn apdcxiTGIM-RndeHeamNgathe tiaAnsHelAtated for

coefficients, ich_js equal to.one of first and a .
ocortFEE, BBt et opE e h B epsp et St Ao obtain
dependent senohbe prediicdioneenicobedraidtan,. 4&. obeaddera check

accordi fig £ 0 &Lé&&ﬁltﬁ@h%@gﬂ}g‘oﬂ% %%%qui 99 Whfigured to
decodi ng neans are€ conflgure , 1 f e
perform the disregarding and arranging or the refining
and arranging with respect to the motion and/or

residual information dependent on the check result.

11. Decoder according to any of the preceding claims,
wherein the second precision-encoded data comprises
transform coefficient levels of a transform
coefficient matrix representing a motion-compensated
residual of at least a portion of the predetermined
portion, and wherein the parsing means is arranged to
associate the transform coefficient levels to
transform coefficients of the transform coefficient
matrix according to their order of occurrence in the
encoded precision-scalable data stream and a scan
order among the transform coefficients, which is equal

to one of a first and a second scan order different to
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i ndication informati on (256) indicates the presence of
a change in the frane-/field-wi se treatnent of the

w@e@deoarom ned portion, apply an inverse transPOI/EP1006/002634

the transformmatrix to obta#kf the notion-conpensated
resi dual, conbine the notion-conpensated residual wth
a field- or frame-w se portion of a reconstructed

ref ergnge fpirgtur ecdhspbages, f Iq¥pdriienyr edat eté neichdication
portipon %ya?tlon|nformat|on|nd|cated|nthe hi gher
pr eci SHOH 19 SFati on or the first precision-encoded
data to obtain a candidate reconstructed picture that

|5 e t ct cire e f t
L2 ontoddt [SCCOPARAT TU0 G CH PublrESaD Bl UdiFanging
fr ane2nd sedeapdingf MRanfecodte on€oBEighEe anemi séf the

and f{eh a5 | 5 £dehb- s ey 2%”V1@fdldéf\ﬁe§aﬂ% dMesence of
reconstrr}cted pjcturefroma f refres atlon |nt]g_) th
few €

a fr e CP8pPEsett atien fBaIB%féf-he %o
pi ct Lpﬁedéﬁbrnﬁnwﬂepofatoﬁnca@png aarpr Eﬂeeesm rtr,e:dnsform to

pi ct U{}gé £o SI‘J%SI ng aQase ncof g‘gtnerm nedaéloﬁ? @ompensated

112a Faa |ng a pre
(202are$nquadf, achntkeJda erhg necttlmmtqmr@qrmectn@e&ﬁdual with

frame;wigge gL f;;s' dfi“érﬁ&wfé‘éo%dl&lt&ae Brredst erdi et ructed

plcture wth a first reC|S|ontootalnf|rst
pr eci X5 R IS ] CAEE (g2eRlapey ; fgeler MiRathiffletermined

nmeanspdAd#sh hayfﬁbtﬂ@he&ﬁfﬂkﬁ@thbghﬁhd@baﬂzleﬁl am the higher
information (120a,b

_ J131)tb¥treat|ntglz5 % gdetermn neoded
por t i OFF e Bt hePEBFPRAFARB- WisetoF féd- wiseTtTHE ¢
hi ghedatpr eco solobainf er mlrudanlartepmmtstrxglcst@@brpﬁ.cture that
preci gd Ong{fé‘fo%dt%%t J}tac;g hh%lasg of the

predeterntned cond preC|S|on b
hi gheseaanth toﬁ@ f PEsttipe ecﬂrsiltﬂTWq r éadi n§iehd-wise being

pr edef i RBGPOrsheN the 19fhede &nd refB- Wrsa N drame-wise
d-w se or .refinenent i nfornation enabling ref| ni n

el
the fiTe LhPEETUiLER- ehitodeq datdSRo SR TE T hEPSecRRTLdate
pr eci secwngnaated datetudndfrom a field representation into

a frame representation to obtain the reconstructed

picture.

13. Encoder for encoding a predetermined picture,

comprising:

base encoding means (110a,b, 112a,b) for, by treating
a predetermined portion (202a,b) of a predetermined
picture (200) one of frame-wise or field-wise,
encoding the predetermined picture with a first
precision to obtain first precision-encoded data
(120a,b);

determination means (ll4a,b) for determining higher
precision information (120a,b) by treating the
predetermined portion the other of frame-wise or
field-wise, the higher precision information

representing second precision-encoded data having



10

15

20

25

30

35

construction nmeans (124) for constructing an encoded
preci si on-scal abl e data stream (126) encodi ng the

w@e@daearo ned picture to |nclude the first PCT/EP2006/002634

preci si onencoded data (1203, 4B) " the hi gher precision
information (122a,b) and indication information (256)
indicating a change in the franme-/field-w se treatnent

of thenpoéeet erlmeneth porie orpbsdeteeminsd f ipettion with a

o B R A e S st
pr edelper fineed ipigct the fanedede rimad s]é@r'éh@ii hé&he other of

predet gLl neds POl ons; ang- %P§eh'cﬁheﬁ:eﬁiﬁéﬁ1éh@n information
informati on al so_represents other sec

pr eci SRVPEHRD BT 4at+ AT hEDE NG LERE &%&S&P@a@?@%ﬂea‘a’ca to
porti eptensogies $desed npmddis 1die-senaiuwll plaaei;siaon by
treating the other predeterm ned portion the one of
frame-wi se and field-w se or respective other

r ef i neomst riat oymaneenserdBldi)ngtoref conagreching an encoded

firsts Pé@féf%x?%@é‘f&&féj data, hayl g, he é)e;]eer%codltng the

pred e?ern1ne ort1on encoded thereln MAt
pr ec.@%f%etwre% phetaes ek i ARCLYASNERSs figst precision-

gmtm‘ | Qﬂéﬁd?%ot dghesm ngibbe, 5?90n9t{h%30| ;H:L@ime@ncoqﬁ%usmn
ata su al Sa 0 | Se I.Is ranst qQr

coef {1RT SHIS TRl 4L0apbt i PRE LPEMSPORAPCOEPTERLIEn (256)
mat r i knd epdesent 4 nghan gt 10 ndospensed e 1elsi-tuisde dfreatment
the pgedetgrm g:q:ged(% ”'m%e dpéPx%&{ hef,.sg&oRd the first

preci Ston-enco sane conprise seco
tr anspmm@mlﬁqimmdl ed@t@ ofind sé@@nd sacanst orprecision-
coef figismdlyg i4d X representing a notion-conpensat ed

resi dual of the other predeterm ned portion, and the
construction neans being configuredto insert the first

14 ansmcﬁmweffé@é@mm@vel@oi nteldhe encpded wherein the
precis sca ab(g dat.a strean1|ngsccordance Wi t

first? %%é#F?ﬁTﬁﬁe moikg THE S r anSF ﬁ%coe???%¥%%?% fanOther
t he fprsdetezmmﬁ@dnwpoetionpen&unhtrthe ahdghke sgomuision

trans{&%g&& fé Cbﬁ%% |§¥§£§séﬂ{9 Qﬁﬁmﬁncggggnd precision-
preci si on-scal a ata streamin
encoded data having the other predetermined portion

encoded therein with the second precision by treating
the other predetermined portion the one of frame-wise
and field-wise or respective other refinement
information enabling refining other first-precision
encoded data having the other predetermined portion
encoded therein with the first precision, wherein the
determination means is configured to determine the
second-precision encoded data such that same comprise
first transform coefficient levels of a first
transform coefficient matrix representing a motion-
compensated residual of the predetermined portion, and
the other second precision-encoded data so that same
comprise second transform coefficient levels of a
second transform coefficient matrix representing a
motion-compensated residual of the other predetermined
portion, and the construction means being configured
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accordance with a second scan order anong the
transformcoefficients of the second transform

weomifioarent matri x being different fromthe fPCHEPHOEN2634

order. 15. Encoder according48o-claim 13 or 14,
wherein the construction nmeans is configured to
performthe construction such that a correct parsing

of thg, hi ghert Presi sipsti BhahgRLEAN cdependsead 1Beels into
i ndi cation i nfornati on

ccor an ,
cl ai ngha3 FﬁmfgedwheP@FﬁlFHanFSGE?Qiﬁtne%aﬁgctﬁﬁgé&? in
part £cerddrien wmmt & e iselencn (Ckidr anmbrtghethl&aﬂ&e‘ansform

encodln%E gﬁgvh %E qeter hation geang . goefflClent

deS|gne e secon reC|S|on enco ed
enabl ezt ol ai ahdg tmﬂ i eﬁcpnﬂortrmnaﬁorahdmeffeeb%@‘tl vevels

resi dyal, i RiyQr Nt £ 98ed0MpAde el erayed Bathi Mrream in

fromthe encoded preC|S|onscaIabIe data stream
apply@?@P%¢ﬁPQﬁn|W#¢lnférwﬁﬁQ9¥4(J%ﬂ%%ad?r%%%odéﬂoﬁﬂd the
I econst et &h eEeeemelehetsur est t 0 okt al Se@ond transform‘

noti on-c N redi.ction the det

port i orc P%?&C&?gf i B G t‘le%c‘r &fet 3 §% scan
basedondeﬂhe not i on- conpensat ed prediction and the

residual information. 17. Encoder according to claim

16, wherein the base encodi ng neans and the
Hat erfReRden apeerdiage tonfétaied lSucRrt haf, arfvherein the

i nver sen sPaedtidln degoaposi toncbasi karbe pebfobee@tot:ﬁa the
extract the resi dual i nformation. 18. Encoder acc 3ggher

to anyPHIt AR SIGhdIRE ARHESE R RETESY &ic
nmeanspediel dvn deigformation neepenalse canfi gheed iswdltation
t hat th é%l cation of the notion information and the
reconS?ru i'On Of the predeterm ned portion have to be
perfornmed dependent on the indication information. 19.

’tf_ﬁwdﬂccﬁfecpréjd&gr&ﬂmgan% °£n§| 81 a8md 318048, 5WNGi@iRin the

e construction neans (11 b)Y 1s configured such
t hat Rt@iewr@aﬁdonmwt&r@at ién PAdFcaPés 1 heigRngdcture

sequence (104) and the base encoding means and the
determination means are designed such that the second-
precision encoded data enables obtaining motion
information and/or respective residual information for
the predetermined portion from the encoded precision-
scalable data stream, applying the motion information
to already encoded and reconstructed reference
pictures to obtain a motion-compensated prediction for
the predetermined portion, and reconstructing the
predetermined portion based on the motion-compensated

prediction and the residual information.

17. Encoder according to claim 16, wherein the base
encoding means and the determination means are
configured such that an inverse spectral decomposition
has to be performed to extract the residual

information.
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of a change in the franme-/field-w se treatnent of
anot her predeterm ned portion of the predeterm ned

wW@er@raeAa70 and the constructi on neans and the PCT/EP2006/002634

deternmi nation neans are confi{fured such that the

encoded precision-scal able data stream conpri ses

refinenment change information (260) indicating as to

wiet hencbberf kesbraiagi sborangnerded fdaia 16 419d be7, wherein
refingﬁ wi,th res ecé.to t he ot her p%gdet rmned . .

porti GHSoP 3RSt , SARAHRE ASGRE: FrecitePorfS T SHARG G means

addi t hopatbyfigpredentshf thihetheeéppéieationfof mabhe omotion
enabl i Ag,LRLEDLAY thﬁqi' rstppreci siogsenrodefdhdatage iy,

with respect to the other predetermned portion to
obt ai RT8fAEErEERRAd PPrEdon drRencbdeded et faridmrfl ngependent

the pegdeher Mhaedapobhi PRr¥EHBL16€. second preci sion.
20. Encoder according to any of clains 13 to 19,

wherein the construction nmeans (114a,b) is configured
§8¢ch Ehaddeheacrdirdahgord rdror nat i ehaingdi ¢at e tT®, wherein
absen of e in the frane:/figld-w se treatnent
of angﬁﬁerccgnre.e erlrélnne ef)lcr)lrsti ggl%‘?’}SLe Jpﬁ’eggpglrlﬁiuﬁ g such
pi ct ukkatt Reecdnsticattioon imfarmadnen hHerdiatadrad rte ombsence

neansoﬁrQaCQ%EE@HJegnSU@ﬁbtiﬁ?aﬂé“?fﬂ@%HBW%fe treatment of

preci sionscal abl"e_data stream conprises subordi nate ‘

i nf or ABPHBRT ( PERAC e hi giveit inmeciodi ohhe  predetermined
i nf orphttafe, i NdEA@t | RhadS dnetetheridnne hiegh8r and the
prec!gign I nformation includes othe%%second

pr eci &7 DREBHADTEY dafSHhcl THF ngC Bt + B FAf of el i ofpat  the
and/ oencedédualprenfierioat-isoa ol et hedatder stream comprises

g . S et t com
ot her Cooann nr oErefBe JELAFGIL &), Mg pRe%s o
firstWpeEResi dhenddded—gaeginion respededt datte is to be

predeter ma@d POthi OReBpebhe Qherrecandpeci StOfetermined
encoded data is dedicated for refining the first, )
pr eci ROt ¥hcBledoFat £7 t hPPeSPEELTt PRIE Tidferinformation

pr eded dd bt herth Dy t+@prd Keobd af tir ter SesONtletSEi ShHGrmation

enco t c.Pr.eci si.on-scal abl e _bhit-stream having

encogggiéﬁé%%iﬁégﬁﬁFéﬁ%tggﬁin%&rsgctEFg?l?ﬁgn chddded? data

pr eci%itgh- geabalsite Pt dtheeanther predetermined portion to
obtain other second-precision encoded data encoding

the predetermined portibn with the second precision.

20. Encoder according to any of claims 13 to 19, wherein
the construction means (114a,b) is configured such
that the indication information indicates the absence
of a change in the frame-/field-wise treatment of
another predetermined portion of the predetermined
picture, the construction means and the determination
means are configured such that the encoded precision-
scalable data stream comprises subordinate information
(260) in the higher precision information, indicating
as to whether the higher precision information
includes other second precision-encoded data including
motion information and/or residual information for the

other predetermined portion, and indicating as to
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conpri sing: precision-encoded data (120a, b) having the
predeterm ned picture encoded therein with a first

w@e@cilgilon by treating a predeterm ned porti onPCRORR)6/102634

) of the predeternmined pictub8 a first one of
frame-w se and field-w se; higher precision
informati on (122a, b) representing second precision

encodgtklada drayi dghéhespeedat pwbmgﬁiopeehbode(izaaaa s to
) encod d therein_wt

[ hi .th
! he TIOISIa G Ut | Ghebh DFERLPAGRTRECRNERorara R Tespect
portitom (t2@2apréditarménedd mwomet dn f cameineseotrr second-
fiel ‘gpf’\é & ic | rsn}b&&&%&t’a” dafé‘at‘?é@bkb?g refining the

refi preci si on-encoded data to obtain

t he s@cltﬁ’i'd Rrreé@;%u@n-@m&%ij Heetten  Widid 19Nt itén the other

i nf ormd&%&@ﬁ@d i ?Qkﬁ%hn&oano@@§fﬂc%h@f fdsidRERcision
of a change. in r ame-/ d-wi se treat nent between

t he 1R eiﬁé%ﬁ%ﬁ ‘on- encoded data and the second
preci si on-encoded data. 22. Method for decoding an

%Ppr edree%glrsefc%nSI ocnalccbale t}:(Jg.bos)Q:t % he r(oége@co%@@h'&eln a

erm ne Pl ure
pr eci sy eie saliats e daltcetlsqer,eamhmcImcrn@ﬁqrr-ﬁcalable bit-

pr eci i ansencadad data (120a, b) having the
predeterm ned picture encoded therein with a first
precision by treating a predeterm ned portion (202a, b

]Zof tmﬁ@dﬁi&@r{am pi Ctdéﬁfa a figstoone of having the
rame-w an d-wi Se, \

oS AN ipge AR S wirh g first
encodmb@a&:aorhaw ngréeiel iy ed g eyde treednjreed ipor{i2024,202a, b)

enc@@%é e%é]:e‘% fhﬁadr ﬁl%em e%lsf J}{egllnef df‘r@%—wise

the first ecl sion I'ng the predeterm ne
portléb‘rﬁ(@()?zlai Wi9eia second one of franme-w se and
field-wise, or refinenment information enabling

refining the first precisionencoded data tqQ obtain the

secoﬁh‘%}ee‘il HGE T e d- IR ERE i n@r%&ﬂ%&n representing
I nf orgwdoran dr2h)s idrdicrpdddegd ainabmg)rtmlmimJ:mmed
of achange | ndhs. fame L Lieldn S6, 4183 Mol Re WP Mecona

t he f|rs preC|S| co
precision higher than the first precision by treating

the predetermined portion (202a,b) a second one of
frame-wise and field-wise, or refinement information
enabling refining the first precision-encoded data to

obtain the second precision-encoded data; and

indication information (256) indicating an absence or
existence of a change in the frame-/field-wise
treatment between the first precision-encoded data and

the second precision-encoded data.

22. Method for decoding an encoded precision-scalable data
stream (126) encoding a predetermined picture (200),
the encoded precision-scalable data stream including
first precision-encoded data (120a,b) having the
predetermined picture encoded therein with a first
precision by treating a predetermined portion (202a,b)
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data and the second precision-encoded data, the nethod
conprising the foll owi ng steps: checking (810) the

wo pa7aetiron i nformati on as to whet her sanme i ndPCHERZ06002634

change in the frame-/fieldwm S treatnent of the
predeterm ned portion between the first
preci si on-encoded data and the second

precis¢ gy %e@%ﬁl@d‘ E}l@%ear’en%' G lris@n oln@f OEMELbAB-wise
indicate the frane- /fiel d-w se treatnent chan

(810-B1B) LHP LG BT i n@lgfa%m BASFLPAPE| arlﬁg?rmﬁﬁg% fdg2a,b)
pr eci sd e RARadRd %@mﬁfbéﬁmteﬁﬁodm data having the
predet er m ned .portion and a 58

secor%r%cgge St rPcoo%é]uonda{%@g By %n{;‘ %e %Pgln with a
or, tme:mcbnprhelmgﬂneh_lgheq:l sttlroarnl wher rfamatn precision by
ref LG 18, TLEST Qégggéﬁéﬁﬂﬁg gﬁ%ﬁ%tna 230235”}9' NatBecond
second precisi on-enco rrangi ng the

obt ai Cﬁé%l s@’%onﬁlr@m%twlsfﬁ%neﬁ@@deéléétﬂawé§edat 8rf orefinement

SecOgiﬁﬁbrﬁ%ﬁgxﬁﬁf%Qbﬁ?ﬁﬁ§04}gthﬁlﬁ§ragﬂ@d %ﬁﬁst'f?&Fﬁlslon—
ecodi reating the predetern ned portion q

predéﬁggﬁﬁ%%d daret e ?HEgbﬂet%?af?ﬁﬁﬁn i $& &SN Shicoded
fiel cidtse, t@ndednﬂibaﬂibnthmﬂmxmkﬂnuﬂﬁ(ﬂﬁﬁplthdleatlng an
\Mtrléggééeco C%fgtéﬂéé g§ awghgﬁﬁ gﬁ %%%OQE%%e /fleld—

pred et m ned” ol I'ow ng
by t reige ngr@a@n@@ét ebﬁtweanpo‘ﬁhe onf{paa Pr@C)lSépnaenCOded

predejarim iR ﬁétég&d@%e&%%&f—éﬂc%&‘éwq%@cam the method
field-wse, encoding the predetern1ned picture wwth a

flrstC?WRﬁﬂ%%Qﬂwqﬂ? oy imgr st Spt%eci si on- encoded dat a
(120a, det ermi ni ng hi gher precision information

(120a b tr ng e predetermne rt| on, t he
(1200 Do Ly S80S, B PisdEs et bt peraan e oo o
i nf orwhed iloar r epneséntiingtsecendhmren: SLUntéﬁccfdMled-a(ﬁaeld—

havi %sggcegsgtﬁlgﬂe'&tbﬁl DB AII ML PLALbLLLoM! Hetween

second precrsion beln
precr%h%n E@IQWeaPrﬂglﬁh@npﬁﬁ@@@@¢n1ﬁéﬁapoﬁﬂﬁontpﬁe Second

ot herp®fcision-encoded data;

if the indication information indicate the frame-
/field-wise treatment change, (810-816) disregarding,
at least partially, the first precision-encoded data
with respect to the predetermined portion and
arranging, instead, the second precision-encoded data
as data for decoding, or, based on the higher
precision information, refining the first precision-
encoded data to obtain the second precision-encoded
data and arranging the obtained second precision-

encoded data as data for decoding; and

decoding (804) the arranged data for decoding by
treating the predetermined portion of the
predetermined picture the one of frame-wise or field-
wise to reconstruct the predetermined picture with the

second precision.



frame-wi se and field-wise or refinenent information

enabling refining the first precision-encoded data to
w@bkioaiterivlhhe second preci si on-encoded data; andPCT/EP2006/002634

constructing an encoded precisd on-scal abl e data stream

(126) encoding the predeterm ned picture to include

the first precision-encoded data (120a, b), the higher

pr3eci sle@Rolnf OkgRL i 0BnLdd28g b 3 andrbéfdt&shifld  picture,

information (256) indicating a change in the framne-

/i el GOWPEESEPEatiBnEObEOVRRI pFBRRE er ni ned portion

between the first precision-encoded data and the

secong precision-encoded dala, ined portion (202a,b) of a
predetermined picture (200) one of frame-wise or
field-wise, encoding the predetermined picture with a
first precision to obtain first precision-encoded data

(120a,b);

determining higher precision information (120a,b) by
treating the predetermined portion the other of frame-
wise or field-wise, the higher precision information
representing second precision-encoded data having
encoded therein the predetermined portion with a
second precision being higher than the first precision
by treating the predetermined portion the other of
frame-wise and field-wise or refinement information
enabling refining the first precision-encoded data to

obtain the second precision-encoded data; and

constructing an encoded precision-scalable data stream
(126) encoding the predetermined picture to include
the first precision-encoded data (120a,b), the higher
precision information (122a,b) and indication
information (256) indicating a change in the frame-
/field-wise treatment of the predetermined portion
between the first precision-encoded data and the

second precision-encoded data.



