Codi ng schene enabling precision-scalability Description 5 The present
invention relates to picture or video coding supporting quality-,
precision- or SNR-scalability. A current project of the Joint Video Team
(JVT) of the [1SOIEC Mwving Pictures Experts Goup (MPEG and the ITUT
10 Video Coding Experts Goup (VCEG is the devel opnent of a scal able
extension of the state-of-the-art video coding standard H 264/ MPEGA- AVC
defined in ITUT Rec C)’I 410 AVC "Advanced Vi deo. Codi ng for
Generic Audi ovi sual ngl}\li/ll ces('%%mver%gll%%n 9 BRSSP R ki IbKi ng 15
draft as described in J. Reichel, H Schwarz and M Wen, eds., "Scalable
Video Coding - Joint Draft 4, "Joint videp; ,deam Doc. JVT- @01, Nice,
France, COctober 2005 and J. Reichel —H'—Sc}i?rwaf-z nd M Wen, eds. "Joi nt
Scal abl e Video Model JSVM4," Joint Video Team Doc. JVT-@02, N ce

France, CetoBee 20055 esupponrts dienporal a+ spatdal g@gu;_sglROIsc‘all\%b(g ecggciil ng
of video squcta_}%g%%t%r gar% ngg” nation . t hereof. 264/ MPE(A- A

described in 'S0 BC 4463 T 9% 198 AR - sadbahé it Vi deo Codi ng
for Generic Audiovisual Services, " versi on 3, 2005, specifies a hybrid
vi deo codec ai newhi&hy Ko BT ctl naI s are either generated
by noti on- coErg nsated n?ggg)?]?tcﬁgn (E;recﬁgn r 4°p th. Ct1oR dfd™ boY KT pr &di cEhens
are fol | oned’BYy’ FESi Hll?é.’ll”&ocﬁ’lr@tumﬁ I—E%i@ﬂtt&/E’EG&oAVC @odia)g amd hont the-¢

scal abi lliGty 'extieasmmalllns; rebertedgteuas (Sj 1e- léy%e"'d%@reﬁ'\%%%tm{%

codi ng. Rate: rtioQ erforma e conpara eto single-Ta
H. 264/ NPEGA- i?/g:h‘rgrégns ThEE P hE" s \H}%euaﬁtraéﬁr@éu@heowrtquamey i soding

typical |y achtavedrdt HLO%DHIMEEGYE -AVE w@mm@ 3bnahave.r sgababigd i {5518z EC
consi dered aggagfupgtiopabity § val art f the bit-streamwhile
achi eving an R-D perfoél?r&ance a‘?&‘é‘%y nﬁppo\(fgagspaﬁ?‘gmgten%%?al R NSNRE 2
resol ution thatiPEieeapababréeces, & ngireioayer, R QBA/ NI 1 AN € Ok gk 13

Eg?/tc) panti Eudimftf esol utdsei-i pthe hashe designiof §hegsgalabl g video coding
can e

eds., “Scalable Video Coding - Joint Draft 4, “Joint Video
Team, Doc. JVT-Q201, Nice, France, October 2005 and J.
Reichel, H. 8chwarz and M. Wien, eds., “Joint Scalable

Video Model JSVM-4,” Joint Video Team, Doc. JVT-Q202, Nice,
20  France, October 2005, supports temporal, spatial and SNR

scalable coding of video seqguences or any combination
thereof,

H.264/MPEG4~AVC as described in ITU-T Rec. & ISO/IEC 14496-
25 10 AVC, ™“Advanced Video Coding for Generic Audiovisual
Services, ™ version 3, 2005, specifies a hybrid videc codec
in which macroblock prediction signals are either generated
by motion-compensated prediction or intra-prediction and
both predictions are followed by  residual coding.
30 H.264/MPEG4-AVC coding without the scalability extension is
referred to as single-layer H.264/MPEGA4—-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
35 above, scalability is considered as a functicnality for
removal of parts of the bit-stream while achieving an R-D

performance at any supported spatial, temporal or SNR



5 classified as | ayered video codec. In each |ayer, the basic concepts of
not i on- conpensated prediction and intra prediction are enployed as in
H. 264/ MPEG4- AVC. However, additional inter-|ayer prediction nmechanismnms
have been integrated in order to exploit.the_redundancy between 10 several

spatial or SNR layers. SNR scalability is basically achieved by residual
quanti zation, while for spatial scalability, a conbination of i
not i on- conpensai=ed e cij .an rs | ed pyram d deconposition is
enpl oyed. The, fenpor al sgg$gbf?ig§8é§6?§ggﬁiﬁ %&Q&&ﬁmﬁ%XQIANK?ﬁé/MEEG4—
mai nt ai ned. | A 'gerdr N e tdedemastiriunt e xtependsi @n, t he scal abi ity
space that is required by an application. For illustration, Fig. 5 shows a
typi cal coderTﬁgr Gture 00 with two spatial 20 |ayers 902a, 902b. In each
| ayer, anf{ndegen ent'© H%et &t catheotFehakbapensiabed opriedi ctdwm) sé4michur e
904a, b with Fapesidpeci fisc Immtiren RalRME 0 i s enpl oyed., The |
r edundancy begggg@pggnSQ§ﬁti%%gy%%grs 902§$%§¥§ qz&%rgﬁ}é' %EQ$kQ§-?%§é?
predi cti on concepts 908 that FHRCITIE Bredicd i| oprwedlsdriosns &of nothons
par anet ers 90BATHICAIOel 4ras erextayest data 9A40a b2 6 A WASEs L LRE esantal.i on
912a, b of theaddipttopheturgs-9214a,h, of %g%h | ayer 902a,b is obtained %yf
transform codj ng 916a.b simlar to that - 6f+CHl264/ MBERANARES t R@ve beén
correspor{gi nglﬂgigﬁ‘?ﬂ:? (NAL QT work 30cpAlisitty actieon dead@idarGont ajdy ymid on
i nformat L8n amelve ext useat dat asr t Her NA kts he .base .represent ation of
the | owest Ii%gg iqe.,912a, are con%%%? Lesast%cgﬁﬁgﬁz}ﬁégéﬁ asically
H. 264/ MPE&- AVC. eI'Y:ue r eROnsERAEENER quanti Z6tt itdie baskeile epfesentsatitans,
can be i npr oV b ahi tddi 4 | onab i codidy 3B QdBach-ef E%h%%k%@d progressive
refinement sldrges;oddigs Q£9588Q%%H N@é units can ge.ar itraPin
truncated in_order to support fine graful“aMRprdiit3n sédl albbiloy edrGS)Ther
flexible bit-5ERHdapt &6F4AL131tThe rpsubathy bif - Str.eans ML kY ttl%

odi ng

base | ayk? codiimgai%kta, b and the progressive SNR refinenent texture c
918a,b of the respective |ayers 902a, b, respectively, are

In general, the coder structure depends on the scalability
space that is required by an application. For illustration,
Fig. 5 shows a typical coder structure 900 with two spatial
20  lavyers S802a, 902b. In each layer, an independent
hierarchical motion-compensated prediction structure 904a,b
with layer-specific motion parameters 906a,b is employed.
The redundancy between consecutive layers 902a,b is
exploited by inter-layer prediction concepts 908 that
25 include prediction mechanisms for motion parameters 906a,b
as well as texture data 910a,b. A base representation
912a,b of the input pictures 31l4a,b of each layer 902a,b is
obtained by transform coding 916a,b similar to that of
H.264/MPEG4~-BVC, the corresponding NAL units (NAL - Network
30  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
35 918a,b of so-called pbrogressive refinement slices; the
corresponding NAL units can be arbitrarily truncated in
order to support fine granular quality scalability (FGS) or
flexible bit-rate adaptation.



5 multiplexed by a multiplexer 920 in order to result in the scalable
bit-stream 922. This bit-stream 922 is scalable in tinme, space and SNR
quality. Summarizing, in accordance with the above scal able 10 extension
of the Video Coding Standard H 264/ MPEA-AVC, the tenporal scalability is
provi ded by using a hierarchical prediction structure. For this

hi erarchical prediction structure, the one of single-layer H 264/ MPEG4- AVC
standards may be used w thout any changes. For spatial and 15 SNR
scalability, additional tools have to be added to the single-Iayer

H. 264/ MPEGA.TARC. ré\tmthﬁgebs,ctalsamelalntsy dt)ﬁﬂﬁ@t §9nth@ GRIBA nEQyéﬂ ebdehgt 0
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the next. FESTZLeifadtids tthecan uheat i BarlofoNALstUReer 4R2ahy aﬁbhﬂbéﬁyland

eventual |y hyke-aldgned pol Nr NMla Ui s represent bit packets, which are
serially aligned in order to represent the scal able bit-stream 922 out put

by multiplexer 920. 30 In order to support fine-granular SNR scal ability,
so- called @Mmmafmﬁﬂngrefﬁnemmﬁcdfwﬁn§éiceﬁmﬁavetb@enaﬂdﬁdodscedable

Progressjve nt, ces,.C ref i nf t f ni ng

t he rec%%stru%ﬂd%?g% ?VaiG%f % %??c€'$§g2¥Fﬁ§4B§gg gb

bit 35 stre&s®tZa b, S¢@é@@@iLVelwﬁ Epenvmdﬁé Hnechséngeachhhwta;uhntaﬁor a
PR slice reB&%%%@%id%'*gﬂﬂHHFHFeS'Qﬂﬁi t@ﬁ% Cﬁié?&?@ﬁgé rBhseectign of

a quantization step size & I ncrease of 6 These sig ?s are represented
in a way th&CTRC oMYy a $PRgl ePlver Sé tréh@Gé?ﬁiﬁé§rto %ezééfmgﬁﬁédAVGr

each ltransf@mnbila@@ls a{a;tpgeeNdAlﬁg@@lewlshdat lamlyotdwng\w gsg‘oxtﬂeatgil negpant
si gna present n i nes e transfor mat
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vi deo has beengiepa@aﬁgd_HA@64/MPEG4 AVC, All three scalability types
can be combined in order to generate a bit-stream that

supports a large degree on combined scalability.

20 For S8NR scalability, coarse-grain scalability (CGS} and
fine-granular scalability (FGS) are distinguished. With
CGS, only selected SNR scalability layers are supported and
the coding efficiency is optimized for <coarse rate
graduations as factor 1.5-2 frem one layer to the next. FGS

25 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.

30 In order to support fine-granular SNR scalability, so-
called ©progressive refinement (PR) slices have been
introduced. Progressive refinement slices contain
refinement information for refining the reconstruction
guality available for that slice from the base layer bit-

35 stream 91Za,b, respectively. Even more precise, each NAL
unit for a PR slice represents a refinement signal that
corresponds to a bisection of a guantization step size (QP

increase of 6). These signals are represented in a way that



t he decoder side, this refinenent signal nmay be used to refine the
transformati on coefficients wthin the base |ayer bit-stream before
perform ng the inverse transformin order to reconstruct the texture of
predi ction residual 10 used for reconstructing the actual picture by use of
a spatial and/or tenporal prediction, such as by neans of notion
conpensation. The progressive refinement NAL units can be truncatkd at 15

any arbitraryopm'ynta sonthat i f. the SNR bas | ayer. can be
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Schwarz, D. Nt arfdier. tr\mea;%mnat'mmaomfmmmgefwﬂ@r@ﬂt Ry e
slices," Jointayak deo: T£a#g 506 £ J rance, Qctober 2005. In
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The approach nmotion _information refin
vi deo codi ngs%j ena I!é}sqg{ﬁé VidEP Bht o#&E G tHicg, Ssvhb choi be teeaet eof a,

in rate-dist8ELieH (ROpeyergdorhetter tradeoff between bit rate for coding
of residual and notion data. In particular, as indicated by the dashed
lines 924a a 5 5 the reflnenent codi ng bl ocks 918a and

918b additi oﬁgﬁﬁfpllrbcfﬁla%’%v@ oF edaisendr dbAbckniinsa qa{mgbessn\&ﬁqdaaiféd\eﬁem
slice wHith eopr espondsip gobase layernshi ¢get "Bl SURPOLES the sNR base
mot i on- conpensgted Aredicti Ly Sxf()edcairlqeg F:‘::lne dgragulaﬁssjw
ay. Therefore,
the coding order of transform coefficient levels has been
modified. Instead of scanning the transform coefficients
macroblock-by-~macroblock, as it is done in (normal) slices,
20 the transform coefficient blocks are scanned in separate
paths and in each path, only a few coding symbols for a
transform coefficient block are coded. With the exception
of the modified coding order, the CABAC entropy coding as
specified in H.264/MPEG4-AVC is re-used.
25
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
Videco Team, Doc. JVT~Q031, Nice, France, October 2005. In
30 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
35 enables the video encoder of Fig. 5 the choice to select a,
in rate-distortion (RD) sense, better tradeoff between pit
rate for coding of residual and motion data. In particular,
a@s indicated by the dashed lines 924a and 924b in Fig. 5,



5 which of the two foll ow ng possible coding nodes is to be wused. In
particul ar, according to a first node, coding block 918a,b uses the sane
notion information as the SNR base layer and thus transmits only a
refinement of the residual data. This node is equal to the foregoing 10

description of the functionality of the coding structure of Fig. S
However, in the alternative coding node, coding block 918a,b transmts new

moti on i nformahikon-doget w_th. a newresid w thin the refinenment
slice information. Both The r?é)v}%i/l&]%ti 5#’8%8 r%ﬁé%ué‘lr’ddaiaé%arﬁ%fp]r@c&]ched
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standard H. 264/ MPEG 4- AVC, wh Eh n%qﬁ? }téhg)tgsqusatfé | Vil Qrat wibborts
macr obl ocks iHt ot CSnEPTRENBR beks PEEC irstiicon - conperkke@dPpr edidctd-an iup 4)0 16
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m nim zed fomasgi YERXK e, stands _for the distortion between
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refinement mydes, [t is in rate. di s%%é?%%ﬁege%get% vF§§§P9 BgtrPgFuFS of
transmt a new set” of Y% i AforRt | @A tanatthive nacdobboolede, coding
Consequent | yPlesikng 1 8ad d&pttinee siott O d v f s 0B i oy, £ ef tebhel ossihle
to 35 achieye a.higher; picture qual i%x at_the sane Itﬂglt@ﬁggt EE)EJEI)‘EgeE’ %1%9
above- expl ai ned scal abl e ext ensi-ons' of "the $/i AT CUdi Fg L o6t ahapamation.

H. 264/ MPEG 4PRVC WHFk el mokiitcn pralressi e Saiuice &an Mo epiakiicie8. r¥bgeos
in which 3 hethict wnes maybLdEs: ghfgcti handl ed pi cture- or,_frame-w se,
i.e. irrespective of their c%)rrp%(gi t il\éﬁjefyrr o%?oa t%‘fﬁbﬁ&ea Bot tIth t§5 el @0~
However, it Wolfd’Ba"G8si ribe e RIS hidvke ameddiong modes are the same as

supperted by the video coding standard H.264/MPEG 4-AVC,
which means that by subdivision of the macroblocks into
smaller blocks for metion-compensated prediction up to 16

20 motion vectors for P-slices and up to 32 motion vectors for
B-slices can be signalled.

The decision between the two coding modes with respect to
the motion information performed by blocks 918a,b is made
25 using a Lagrangian approach where a Lagrangian cost
functional J =D + AR 1is 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
30 refining only the residual data is higher than the cost for
one of the possible motion refinement modes, it is in rate-
distortion sense obvicusly better to transmit a new set of
motion information for this macroblock. Consequently, using
adaptive motion information refinement it 1is possible to
35 achieve a higher picture quality at the same bit rate.

The above-explained scalable extensicns of the video coding
standard H.264/MPEG 4~AVC work well with progressive source



5 structure that enables precision-scalability with a better
RD- performance for interlaced source material, i.e. videos in which each
frame is conposed of two interleaved fields wth the fields being
individually handled Iike frames (field-cogled) or with macrobl ock
pair-w se deciding as to 10 whether the respective nmacrobl ock portion is

divided up into two macrobl ocks in accordance with the nenbership of to
the top or botemifizel d ar 4 he ership to th to or bottomhalf of the
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meki ng and cogdj /fleld decision in rogres
slice independe ntt% ﬁgf Eﬁ&/ fibl ACHRETEROR Mﬂtthhé:h&:omelelspoampgolfase
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Speci al tools for scheme pr viding precision scalability allowing

for an improved coding efficiency especially in interlaced
videc material.

20 This object is achieved by a decoder according to claim i,
and encoder according to claim 13, a method according to

claim 22 or 23, and a precision-scalable bit-stream 21.

The basic idea underlying the present invention is that an
25 improved coding efficiency may be achieved by giving the
encoder the opportunity te¢ <change the field/frame-wise
treatment of individual picture portions between the first
bPrecision-encoded data and the second precision-encoded

data, with the second precision being higher than the first
30 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
35 frame/field decision in a progressive refinement slice
independently of the frame/field decision of the
cerresponding base quality slice. Compared thereteo, the
above-described scalable extensions of the H,264/MPEG 4-AVC



increasing the coding efficiency for interlaced source material have not
been incorporated. According to the aforenentioned scal abl e extension

i ncluding nmotion 10 information refinenent, the FGS codi ng schene all ows

the adaptive refinenent of notion and prediction information for

i nproving the coding efficiency of the fine-granular SNR scal abl e coding
especially for large bit-rate intervals. However, also the lattér FGS

codi ng schemeshasqad® opby b igned for progressive source material.
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articul ar, I's shown

descri bed w . to the Figs. In p i .
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present inverticd®as3Cori ghe2 aosichematifdiihkustratbng {hecsubdivi sion.of a
pi cture intompamerqhhock pair S Ll as_a _macrobl ock _scan of a

progressi ve ﬁgfinenent g??ceﬁo?n ?Egg of "HOEPPERCEF - a CodRAY PERL G tHhBS
macr obl ock- aBaptETEramers i el s-afeth bt on betagsiantivatredudiy Figor 3an a

schemat il bl dekcdivagiam i té pstsathpg the 'VP@% fiqperati on of ,the encoder
of Fig. 1 “j%Qa respect_to the crea?ion of 1 ecgg%§8|a§%$e%%tglagppea €5
Fig. 3b a schef&ti ¢ bl'otk Ryt amdll 11etiari et heresdetioh opefatrion af
the encoder 8PrFiigiprbwind thespeedid® theiereaki,onof thhe fifstoranuiar
enhancement skAYelicalable coding especially  for large bit-rate
lntervals. However, also the latter FGS coding scheme has

15 only been designed for progressive scurce material.

The below-explained FGS coding scheme embodiment extends
the above-~described motion infeormation refinement scalable
extension in a way that it also supports a revision of the
20  frame/field 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
25 application are described with reference to the Figs. 1In
particular, it is shown in

Fig. 1 a block diagram of a video encoder according to
an embodiment of the present invention;

30
Fig. 2 a4 scnematic 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
35 macroblock-adaptive frame/field decision being

activated;



10 Fig. 4 a flow chart show ng the steps perforned at decoder side in
accordance with an enbodi nent of the present invention; and 15 Fig. 5 a
conventional coder structure for scal able video coding. The present
invention is described in the follow ng byg neans of an enbodi nent with a
simlar structure to the 20 conventional coder structure of Fig. 5.
However, in order to nore clearly indicate the inprovenents in adcordance

with the presgent. ifiventd op i.dgeg encoder of Fi.g., 1 representing an
embodi ment of the present ?%%ﬂ%%¥%n%g§xn$i&%?9§aﬁe§gﬁqﬁ§f $hetBEi AGYen
accordance with the 25 calodsirateb@rensifonsief tehedde264/MPE@E-GAVC st andar d

having been presented rdydeie i pLr aguct opy, post i of . L hi specification
with respect to Fig. 5. Thereafter, the a%tua g%%r%?%oﬁaﬁﬁtfk %%c%&é?
Fig. 1is illustrated ByY*%Mshasizing the differences to the mode of

operationzin 30 accordance with the video structure of Fig. S. As will turn
reside in the refinenent coding

out fromthis:-di scyssign, e differences

neans. The_vidg% égﬁergof“é?ﬁ?aﬁf%péﬁgF%ndj%@gﬁ%?iﬁé&uﬁﬁrPﬁéHQBSEhe mode
above- ment i oned Joi nt Dfaf bpesapport s ofiwo tepat eakokayer £ TFagthi s epdent he
Cayer portione o | ayer s i0%a na 1026  CaHoaY wii T aybr e 109BIFgeET Nt
dedi cated for 9 generag¥f§ that part of the desired scal able bit-stream
concernin®g a coarser spatial resolution, while the other [layer 102a is
dedi cated for..suppl enenti the pit-stream output by |layer 102b with

i nf or mati on g%%ée?ningaa ﬁ?@ﬂercgaFEsoFUPWbﬁgreghéseﬁFﬁPﬁonp@ffaﬁmEﬁpu@t
video signal 104. Thedefoder tsheleviideosstgnahnd@4wtenbe engrsied: hy,engeder

100 is directly input ipto.l 102 ereas _encoder 100 conprises a
spatial decineter 106 #or §p§¥?§F|3”§88i%ﬁFrnﬁndthe vi deo signal 104 before

inputting the resulting 10 spatially decimated video signal 108 into | ayer
102b. 15 Fig. 5 a conventional coder structure for scalable video

coding.

The present invention is described in the following by
means of an embodiment with a similar structure to the

20  conventional coder structure of Fig. 5. However, in order
to more clearly indicate the improvements in accofdance
with the present invention, the video encoder of Fig. 1
representing an embodiment of the present invention is
firstly described as operating in accordance with the

25 scelable 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

30  accordance with the video structure of Fig. 5. As will turn
out from this discussion, the differences reside in the
refinement coding means.

The videc coder of Fig. 1 operating as defined in the
35 above-mentioned Joint Drafts supports two spatial layers.
To this end, the encoder of Fig. 1, which 1is generally
indicated by 100, comprises two layer portions or layers
102a and 102b, among which layer 102b 1is dedicated for



The decimation perfornmed in spatial decineter 106 conprises, for exanple,
deci mati ng the nunber of pixels for each picture 104a of the origina

vi deo signal 104 by a 15 factor of 4 by means of discarding every second

pi xel in colum and row directions. The-I®wresolution |ayer 102b
conprises a notion- conpensated prediction block 110b, a base | ayer coding
20 bl ock 112b and a refinenent coding block 114b. The prediction bl ock 110b

performs a lin@R=6Qq ngaggd diGt i o] e f i mat ed
vi deo si gnalmg f08 |n%%$der to pér)iretgl I((:)tcf p?lg?u;&ee%l og% §F%?%Ql§ec%brr€t%€d§ ' deo
si gnal 108 f FORCELREN Y eF eFOREE P cikrek2 108856 uthoras detl erattde videor

si gnal 108. aneexamﬂee 1f80rd@d§c§1£@¢(ﬁl%orplﬁpﬁperg&g@lnéh%h@re{gi@lé@pethOCk
110b gener at 85+ icates as to how this picture

nf or nt
may be predict gg‘tcf rom ?%%F "Ebégur éE%le RFRA e sSFEREFTIO8Y ia ighepm
ref er ence® pi ceapéstibn pa&zpresléatatwnt his end, 11ﬁﬂ5|.et 3G/ irdd oBigARQr Meg4 on

may conprise n 0 ed reference pictur
i ndi ces, eaCEH@glé?o?%drgiaHeloanS% Slé@%q f@? tab sp%%??ijﬁgp%ryp ed?co‘:?er
macr obl ock ofOPhés éit}rrre@ﬁtlyplmmie Jr@t({’)l‘b@Y@te@iOﬁﬁOW@I@Hem)eUCEfCE’IEHW

pi cture by disphackag Tah%ﬁaQ%Fh%Ctdlé/&rﬁ@lf@f epgg PLET Wt %t@él?ﬁr the- 1 :ﬁqogﬁ' ve

noti on vecto Each macr obl ock n%% baSSI gned one nore-“pairs o i on
es*

vectors and f%‘?ergﬁggo ISt i e%?‘éovéﬁ}?u%ﬁﬁgof tthi@e el loek s

of a pildkurepanyabeyi decampredi etiado kignapr edisctied by Ags ofgrr 10 the
information of the current picture. In particular, the prediction block
110b may perform a hierarchical notion- corrpensator predi ction on the

deci mat ed viHe®d sidgraimatgigon 5 Fee foredicct | an bl ookt 1a0b otk PuUtstéhe rmtd on

i nfornation céﬂﬁ@h@és“ef5raéxgmﬁlgreg%%&hgglﬁsskﬂgahingkh Q%‘é%g%ﬂs H%%%gre

information 118b represent| ng erences” between e pr ors
t he actual o%%?}?rapé&tﬁlr@t ut@a Pd8athg nopagtnedl aridedhe sdenefni it i bn of

the notil6n Ifsdndor gat ionandebhe textyarechphongRkier 116b-and $18B)and,
prediction béoma'Lmb IS erfor d such that the resulting

and ro directions,

The low-resolution layer 102b comprises a motion-
compensated prediction block 110b, a base layer coding
20 block 112b and a refinement coding block 114b. The
prediction block 110b performs a motion-compensated
prediction on pictures 108a of the decimated video signal
108 in order to predict pictures 108a of the decimated
video signal 108 from other reference pictures 108a of the
25 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 bhe
predicted from other pictures of the video signal 108, i.e.
from reference pictures. In particular, to this end, the
30 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
35 the respective motion vector. Each 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



encoding of this information by neans of the subsequent base |ayer coding
110b results in a base-representation bit-streamwth, preferably, optinmm
rate-distortion 15 perfornmance. As al ready descri bed above, the base |ayer
codi ng block 112b receives the first notioh +nformation 116b and the
texture information 118b from bl ock 110b and encodes the 20 information to
a base-representation bit-stream 120b. The encoding performed by bl ock

112b conpri sesha tnénshertian @f @ @, et | gaLiQpeof {;h I

i nf ormati on 1ﬁ§@dié§ﬁ09aﬁﬁﬁﬁﬂiai O%hﬁgﬁyantizgtion ﬁseékbéa%ﬁé%%l%beHQ§
relatively coarse. Us, 1 ordet %P0 abPBI §uENi tiy-bepBErghect i owtipn -
scaling of theoBrenstteanpiedbetihe pef khemantimgediungibleck iLk4h sypports

the bit-stream 120b with additional bit-streans for various refinenent

| ayers cgntq&ning information for refining the coarsely quantized
transf or mocoef 1 cPERLS Ctepreseirihg 1lhe textpues i nther bt Doh 3018 rmat ion

bit-stream 120kch Asisdi geussegds| atigr iR Jmre detai L, . i_nenent_,codin
bl ock 114b - for exanple. in co-opergtfonC%ﬁgﬁh %ﬁglgpgéﬁctggntﬁrbcﬁl%f@b -
is also able 16 deci de'f REF2578Pecilflibe r efdmmarant bayer thet - st Féamb22k

shoul d be adwdnpan edhby mefdnedhret kas i9{or pRELAR 1160, .A4 3P RICLULESY,
scéalabl e

functional ity gghat descri bed in the above- nention
extensiog Fbmever,h?ﬁigk%ﬁﬁgsﬁg%%1it@heis?e%EE%%HFﬁboPo Phe Ehbodiratntnof
the pres Bt IRVERTIRH.ON ranadt sdet dettteifeunct f onak £ L ynofl 1gewWanLcodi 19 LPhg -
11 frame/fi ekdadesiisiron, ) and { ef or se functionalities shall

col I ectively_be gesérib d hereiggﬁtgg.gf%g%FgFﬁnéﬂﬁﬁﬁrEhﬁtt%@@ré@?HEEF“g
texture i nfornafiof% ePht iVe % olhherpaseorr dpy esennat i of 12@b ofibtbguent

fornerly-outpaseloheyere&hnEMﬁﬁt150bay§éspiggsggpag1qgggég?g¥ré§$§ta{or
exanpl e, thebggggg%ggm Ofwﬁhﬁ currené guantization‘error of the transt8Pm
coefficients thereby repr&d&hti ngPtRECTEREYUr e | APBEFALI onra ta8bi 96 ¢ ht fon
finer gquantiB&ffermpredi-ction. 10 Both bit-streams 120b and 122b are

mul tiplexed by a nultiplexer 124 conprised by encoder 100 in order to

i nsert .
As already described above, the base layer coding block

112b receives the first motion information 116b and the
texture information 118b from block 110b and encodes the
20  information to a base-representation bit-stream 120b. The
encoding performed by block 112b comprises a transformation
and a gquantization of the texture information 118b. 1In
particular, the gquantization wused by block 112b is
relatively coarse. Thus, in order to enable quality-or
25 precision-up scaling of the bit-stream 120b, the refinement
coding block 114b supports the bit-stream 120b with
additional bit~streams for wvarious refinement layers
containing information for refining the coarsely quantized
transform coefficients representing the texture information
30 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
35 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 functicnality of newly ceoding the



both bit-streans into the final scal able bit-stream 126 representing the
out put of encoder 100. 15 Layer 102a substantially operates the sane as

| ayer 102b. Accordingly, layer 102a conprises a notion-conpensation
predi ction block 110a, a base |ayer codirnglblrock 112a and a refinenent
coding block 114a. In conformty with layer 102b, the prediction block
110a receives the video signal 20 104 and perforns a notion-conpensated

predi ction theee&ﬂfﬂ@lcbrﬂﬁéléﬂo@bt%h@ ”@Eé?@fb?éo&ﬁﬁ%kpnf&ﬁgg %HQlEﬁ%%%re
i nformation %é@ﬁl output}_ %)on and texture i nformation 1
are received by coding B IR Y1PE R TCH P daereri B 5o F nf B fraf ¢ Hinement

obtain the ba§efﬂépresemﬁaaﬁomé%i&nd shreama120a. rldiesd £fd negeninLodk By
bl ock 114a ced [ nt f t uanti zatjon error nifesting itself
on the base r%%?é%@%ﬁggggn1%?%aﬂ§“i§%{ﬁ§ﬁWﬁf TREHEY or hat § ot S tHaFrEeE ent
of bit-stteahf¥20abdiid sti@agctirdb ~compst oeant ifom coefiddile, enﬂuxe@m¢¢Mﬂgg

fromthe orlgfnahjﬁp t@gﬁf@§%|n%g@g@&bg@l%gﬁa.ggf racgerdingl ayershoﬁgtB%I

refinenent-| ag bit-streamns for various I nenent
di fference betREEACEEPERs WO NI 2DPB SRS tiRat L35 Itéylélur£0233’lf<$rmatlon

inter-layer pitedieted. aThabelrsqubhe i zpredinctd @y ilack, 110a uses information
derivable fromlayer 102b, such as residual texture information, notion

information or a reconstructed video signal, as derived - 12 from one or
more of ihe %@thstbeanstlzemsand2m52banm onden tar Pl empredi idxddhe by  a

hi gh- resol Utrh@DtPﬁt)?éHéﬁsléQ‘l@oﬁF 4280 KLIRR R A o e R Gipsert

performng the i.on- conpensate Feti o on t
residual s, a&®h §oried Abov é nkiot htlﬁ@sp*’elo’talt o sprédivdiel onibletkeddObi26

relative to Eéﬁté@@mﬂﬁﬁ@dtﬂéd@@tébgn@k ;ggodé&tq@@atlvely, the prediction
bl ock 110a uses the information derivable fromlayer 102b for predicting

the notion conpensated residual 118a. In this case, for intra bl ocks,
pi ctureld0 &mﬁ%%ﬂ1&94asmwﬁdamqnamMyn@@bbytagam@@ﬁséﬁg égcqg§g&wmg%b

base |ayerlﬂé§d¥&iné¥b 'rﬁ§§eP'%&£ﬁa1%%%p§fgégﬁggo%otlon compensation

prediction block 110a, a base layer coding block 112a and a

refinement coding block 114a. 1In conformity with layer

102b, the prediction block 110a receives the video signal

20 104 and performs a motion-compensated prediction thereon in

order to obtain motion information 116a and texture

information 118a. The output motion and texture information

116a and 118a are received by coding block 112a, which

encodes this information to obtain the base representation

25 bit-stream 120a. The refinement coding block 1l4a codes

refinements of the guantization error manifesting itself on

the base representation 120z by comparing a transformation

coefficient of bit-stream 120a and the actual

transformation coefficient resulting from the original

30 texture information 118a and, accordingly, ocutputs

refinement~layer bit-streams 122a for various refinement
layers.

The only difference between layers 102a and 102b is that
35 layer 102a is 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



vector(s) 116a output from 110a nay be predicted fromthe corresponding
reconstructed base |ayer notion vector. Moreover, after the notion
conpensat ed residual 118a of 15 |ayer 102a has been determ ned, sanme nay be
predicted from the reconstructed base |l-ayer residual for the correspondi ng
picture which residual is then further prosecuted in blocks 112a, 1l4a. 20
So far, the description of the node of operation of the encoder - ‘of Fig. 1

concent r at ed Orot henér eat peRt ofr the i dual 1 nf tio ef.i nenent
coding neans 114a . b. In  particular, %Ere5|d%a$ Pﬁ or 5 E%Zé extrged
i nformation outpdt @fqﬂ%ﬁksthﬁogqﬂﬁﬂﬁﬁ%@b@ﬁHWNMnﬂmumﬁﬁmelbayeHDQSthe

preci sion in wotkag aﬁgnslllZ&yn i strheftbpedsin %@%f&ﬁﬂl negﬁeco%y@goneans
114a, b. FbWBWE% gﬁgégg ? goﬁg g means 114a,b also enables a re FirReMent
or change of The hotion Phformatfon fr M9 ae? - RedHet hext rasiderlsas aa
change i n°t h@&tEmsrdd elabadeci siiomh micéepbey:tbl acks p&%&@cﬁlorﬁobﬂ&%k 110b

functional it y-c0f;itihe encodg escribed u ere fits well
to cases of pr051é55|ve v?déoaéggbggeé %1% 014 ﬁ%@esA graathEchyse

| ayer coding H%ﬂﬁre@iQél%ﬂu§iﬁqWahéOWB$aﬂﬂythbagd@mnm;ﬁmnmldéelea@&e

whi ch 35 nearts dihaty sk Q~pu@@%refg§qu gsepfLng vi deo__cons
of coded franes onI y@i? that_a decoﬁ%%gﬁﬁﬁg% l%the %Egﬁes FREB© PF@%SQ i's
negl ect ed. HEWSV &) hel 8RR afmy Qﬂk&l§P5§eal&@rhlqtqﬂobﬂmmiﬂn/pheture

fncoder hz Fpgntfnmn1@43?nw@ﬁ&ﬁ;@%ﬁﬁidMé&k&ﬁ“hééH@téP”@ﬁét¥e9§§§Ek989e§°
ar is no n ced source materi IS freason
pese igg?%tlﬁgé?% %bc&%ﬁémﬁ??ﬁ?tﬁa%?cﬁ%bégﬁﬁenttBﬁ thetion

encoder of Fig.
pr esent |nveH?Féﬁrﬁét onllog ematibes 5rpmhhﬂﬂﬁﬂmapfbéhprb@&dﬂéalfﬁéﬁf@%éon
but al so thecaptbg onkAher matd O And, 4 4 M8 the frame/field deC|S|on
t her eby fornﬂ 9.2 kind 09 ext ensi on toe%%te%%aced &§6Fced 1 BhevETCE BBf or e
descri bi ng the- AP Fér erff behalitér BPtiRe 1ccwmenderedf Higidusl r éflérense i s
made to ltthe Hapé4/ VPEEDHAVChesdrangiad ahrh thali CHageveEd Yonterd acad,d opl s,

h

ave been the reconstructed base layer residual for the correspondlng
picture which residual is then further prosecuted in blocks

112a, 114a.

Z20 So far, the description of the mode of operation of the
encoder of Fig. 1 concentrated on the treatment of the
residual information by refinement coding means 1llda,b. In
particular, the residual information or texture information
output by blocks 110a,b and encoded with a base layer

25 precision in coding means 112a,b 1is refined in the
refinement coding means 1l4a,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.

30
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
112Za,b uses frame MBS only flag being equal to one, which

35 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



incorporated. In the first tool, a frame can either be coded as a coded
frame or as two coded fields. This is referred to as picture-adaptive
frame field coding. In 15 other words, a frame or video nmay be consi dered
to contain two interleaved fields, a topland a bottomfield. The top
field contains even-nunbered rows 0, 2, . . . H2-1, with H being the
nunber of rows of the frame, wherein the bottom f|eId contains the

odd- nunber ed am@rcemetnmgtw thet Hein2Q isecond ) | 88s 0f 1 bbe EBaf?f]‘a r 1 {0,
the franme ray

fields of a framg arg, gﬁ u; t different tinme instances

be referredto as an interlaced ffﬁﬂﬁx%ﬁ T@tﬁﬁya%thQPﬁn§é>b@hl$ef@ﬁﬁed to
as a progressiife PrapeerThef cddiqg 1reppeseﬁﬁaglonq|@d&&ﬁ&%ﬂﬁEG@I@MC LS
primarily ag@%yadaﬁg;gmgﬂfre§ggct s video characteristi e. the
underlying interlaced or rogreSS|ve |¢grllQﬁe?%% %rlﬁ?%alonLﬁptﬁ?@Ble

pi ct ur es. ” | ndtedademand @esﬁ§é¢Mn@3%qummﬁwwmmtautoalmmimﬁmy hasedn on

geonetric conménkﬁat&@hhe@ndruubpemgglp sedtgg Uﬂyé%% /¢lihg abo %g fgntloned
concept of 3Q, pictu gpadaptlve rame ing is al'so ext ended

macr obl ock adaptive éﬁénglél&l@6bﬁﬁgeﬂﬂﬁﬂ$kpﬁrﬁﬂnﬂﬁQﬁrkﬁﬁE@ ssuaCes ngl e

frame and the flag nb adaptive frame field flag, which is transmtted in
t he scanni ng of 35 macrobl ocks

the sequenc t to 1,

insi de a S|.§gg?§@§§d efﬁ? a§88§ %988|§P¢H8lff§reﬁt Pehapbgs qf the

exenplaﬂﬁ)po?ﬁF@ﬁeéfoé Pilgt uie ZemerEhee disC e it suhdii ded/imt©s -ave

nmacr obl ocks gegndg@aeoygr,wwﬁgh gfqg%%gbIQ%§ aqeg;lve fégg;/h%glg odlng
obtdcks

bei ng activated, - each pair verti aIIy adj acent
gr ouped |ntb”%OHBEFBBFgck3Bh|Fh204flm§tmﬂkkﬂbec@neft¢@©reﬁwfremthhe be

fol | owi ng di scussi ar, &hedﬂ@xhﬂt§m@ncﬁf EBedwdﬂHééeao%léfH% e, abl ocks

202 rather s rovi sion.o uantumunity in t he encoder
may deci de ﬁ%§§§c% |ﬁﬁp paraﬁéfeP§etﬁ§F%ﬁéW€ tgrB@eadgh?eﬁ t e hedvi deb

content 1°n @¢Hecr espedsi ve pfiremer erareiaddn m)aiyzle}bet Bohesdklrebn Rl HbntGodi ng

efficiency. dhe Hﬁ@é?@egggdp%ﬁead%04%aIpoéuand & c%t&gefggfdpl% %r%x%PO

spatially |q%o a rectangul ar
ield contains even-numbered rows ¢, 2, . . . HB/2-1, with H

being the number of rows of the frame, wherein the bottom
field contains the odd-numbered rows starting with the
20 second line of the frame. If two fields of a frame are
captured at different time instances, the frame may be
referred to as an interlaced frame or it may otherwise be
referred to as a progressive frame. The coding
representation in H.264/MPEG4-AVC is primarily agnostic
25 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-nentioned concept of
30 picture-adaptive frame field coding 1is also extended to
macroblock adaptive frame field coding. When a frame 1is
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
35 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. Mcreover, with

a macroblock-adaptive frame/field coding being activated,



10 array of macrobl ock pairs 204. The two nmacrobl ocks 202a and 202b of one
macr obl ock pair 204 spatially occupy either substantially the whole

macr obl ock pair portion of the picture 200 with a vertical resolution
being half the wvertical resolution of pidagure 200, or divide the area of
15 the nacrobl ock pair 204 spatially into an upper half and a |ower half.

In any case, the nmacrobl ock containing the first, third, ... lines or
occupyi ng themﬂp@ral&abff e qaldad v the 1an, @xpcl 28 as 44
other is called the m nacr obl ock In ot her m%&)&?m 23\1,1\{(; er i ¢l

20 adj acent FHCPoBI él%oﬁg%fpérlrreo?% 455 &' inale it Bk cpla@aremmm ey
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(0]
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macr obl ock adapttveCtr am® f iRid Y iedidty i §pé§aét1|1Vat edtand® maresibp rfodme

macr obl 8€ks &xray.of \hearablbiel gbade@odlomg frivag t'w%) aaualothid ks thea and
macr obl ock 3p)pai r,+ epr esent | d macro c Ir th a top

macr obl ock represgﬁtlﬁggtﬁ{éctsrooeb]fl et d®Fifies é)‘f lsﬁétlﬁ&%’bb?%ﬁé‘kpbalerlt@ﬁé t he
bot t om macr obidtka tepr Ebentliy e ldoreomobileldt | bags obotheomacrOblreek

pair. Thus, gictihis -2dkb G35, al h@et_@ecgnd t §098£§]8H‘ frat S fontbe

subst anti aII coverl t he i area of ure MHCT O
pair area. - fhsP BEéoﬁa&foﬁP%fé%retﬁﬁoveptﬂ ch}IVld@esblh@tBOﬂal of

twice the hdrtizomatowbsokuphon. 20m tdhe tGase b 1ﬁt6@n|@ﬁdﬁi§%eﬁ?§£ﬁg¥18r%

el o L s A G R
first, third, .. lines or occupylng the upper half is called
the top macroblock 202a, whereas the other is called the
bottom macroblock. In other words, two such vertical

20 adjacent macroblocks are referred to as a macroblock pair
which may also be arranged in a rectangular array‘as is
shown in Fig. 2. For each macroblock pair, a syntax element
mb_field_decoding_flag is transmitted or inferred. When
mb_-field decoding_flag is equal to 0, the macroblock pair

25 1s coded as a frame macroblock pair with the top macroblock
representing the top half of the macroblock pair and the
bottoem macroblock representing the bottom half of the
macroblock pair in the geometrical sense. The motion-
compensation prediction and transform coding for both the

30 top and the bottom macroblock, is applied as for
macropblocks 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

35 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



content within the base and refinenent |ayers is perforned in slices, i.e.
groups of nacrobl ocks or nmacrobl ock pairs. 10 One picture or frane nay be
conposed of one or nore slices. In Fig. 2, the macrobl ock pairs are
assuned to belong to the sanme slice, and the-arrows in Fig. 2 indicate an
order in which the nmacrobl ocks are coded in the respective Iayers As can
be seen, the macrobl ocks are scanned pair 15 wise, with the top nacrobl ock

first foll ovxe:cbé)a/, thiee rE&SPLEKI VB bggggg}n reinafter .t he next
macr obl ock p? s_visited. Macr obl 0cks opﬁggggé% glb%rt NG PO SRY R t h
20 mb_field ecod AGCF 1% g e qhl 6 f&ﬁt%kmmdnﬁma&ssun@emaefehiedkt@aa$

fi el d macroblawde. SiHoee veach tﬁansf@m@gebIQ§gb§gbpbék Id qﬁﬁ{Ob%%%%lc
represents andJmge aea Wiih,a 8 rtical resolution t is equa Wi ce
t he horlzgntal reso utlon e |k@ﬁf%Q%ﬂt%%u¥?ﬁ%&¥¢kﬁﬁiohﬂothﬁonaﬁero
25 transf rnﬁ@befﬁhélenlat@wels.ﬁﬁekﬁﬂ f mad roowak-gs hpéLZQntaHjuiomhotloP
frequenci es anthJrsa 1AL € optim zed co in the scanning o
transforn1coefff£|ents |nS|Sgé&9%%%§§foE%¥ﬁLI |%aﬁQQQ%if?ﬁd¥@%ldls
macr obl ocks Pgl5F“V@C¥ooﬁraﬁeiﬁﬁéﬁ?o@ﬂ@@hs BGeTheoﬁmh@owmﬁgtﬁﬁscpnptuge of

the encoder cbnEiegt luﬁﬂﬁuﬁe§he06aééea5@f&%%H% f 1 1iop information
as well as the Jenewal of the frame/field dec?%F%h &7 orned S fBF*T fﬂémed

respective nacroblocs'pélﬁé HoweRar oL pBpSrerdesks bﬂhgm@©90350¢bfpaennnt

renewal ot tARs éapaureet&réheami&aymhktdbdﬁ&bedagfsgggn@g ﬁgp%n§1i§gély
and 112a,b to obtain the base layer

t he steps pekfor by b ks, b
bi t-stream 912am%d A%al %?l%as aélxjti 99 hgPPOL At 218 ¢ S SANEROWS é)%lmrr%ntm-
16 picture 208 £8MBe Sddded, qnﬁa¢h@t@IEOQ®01bewﬂg subdind dette 144 Oorder

macr obl ocks 262, i hen meerebl 95ks202. pei n | nt.0 pmer obl ock pal 1
204, so that,the macrobl ock $alrg 504 gr? #?ﬁ@SUdeVI ©t HeS PRt ur € 200
into a rectangﬁ?a? 558 =) R éﬁ@Bmlﬁ?qrﬂ@$ﬁ@b ek 208 reblssk gy r -

decidesl> forieach wathobtbek papr 20¢roasdck Whsthar the maereblacks,

respective bottom macroblock whereinafter the next
macroblock pair is visited.

Macreblocks of coded fields or macroblocks with
20 mb_field decoding_flag equal to 1 of coded frames are
referred to as field macroblocks. Since each transform
block of a field macroblock represents an image area with a
vertical resolution that is equal to twice the horizontal
resclution, it is likely that the distribution of non-zero
25 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,
30
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
35 refinement renewal of this data, reference is made to Fig.
3a showing schematically the steps performed by blocks
110a,b and 112a,b to obtain the base layer bit-stream

912a,b. Again, as a starting point, Fig. 3a shows a current



of this macrobl ock pair shall be macrobl ocks of coded fields or
macr obl ocks of coded franmes. In other words, block 904a,b decides for each
macr obl ock pair as to whether 10 sane shall be coded in the field or frame
node, this decision being indicated in-Fijg. -3a at 206. The macrobl ock
pai r-w se performance of the decision 206 is indicated by exenplarily

hi ghl i ghti ng one of the nacrobl ock palrs 204 by encircling same. ‘with a
circle 208. GRS efen f ot kP cision, 206 i di cated at 210a and
b. As can beEggen in cagg % f?éne c&%@ﬁ ﬁéSFBEFoéﬁgj @ndv2@rpided
constituting P& reBRBEPBERCHAI r23D4, td@memgpadbabkyss ubtl vicde richeg pbapuke

area occupi ednby the 1erar-ed i 0 nd_ alo
hal f . Therefope Hh nmac obﬁ%%ﬁﬁgéffg g%%ghgﬂgqgggigé%rg%{e??s@afﬁ% E84
pi cture |nf09§§t98ﬁ ébnﬁﬁﬁﬂéﬂlpﬁ bbh  oEL wirrber &Y amdceven neabenedl ki nes

of the pl%tu&&rayhe]EDdﬂﬁ@@@Dﬁ@e@hbl@ﬂ&ﬁﬂﬁkﬂgzg@dlgﬁb%Q by, Wil €uecides
| ines are hatched. By ‘co ras? "

rect angl es, er n- nunber e

case of field %@ g%% 8éﬁ 16b%x%02§ﬁnﬁQﬂ%P%Eﬁ?ﬁnﬁﬂ¢§E%Ct¢kﬂ?¢b$ure
i nformati on @ﬁththl@heanmwbimcmk,pqmmr aﬂa&a a®eCoRbarBedohst N8f  coded
odd- nunber edfrk ENBS, d € il ere t he bottom nacr obl ock
contains the ﬁlcturéflﬁaggﬁhtlgﬂ<mﬁt i nCPhed ngi?%%T%tk i PLHFEa Words,
cont ai ned i n°theXevehaninBerdderi e eﬁhﬁsﬂ@anmhﬁpqﬁegﬂzmymsaxﬁmmmwné@

210a and0210bama'hesrm1:1 une reselut i op |1|_rhé hefl 1%t igal ? ct N 8‘3 is reduced
by a factor 8% 0 Qe case of field node. e f raneffe & dedist on
206 made by “BIo k 10 nggléngﬁﬁ@ﬁ@ﬁl%ﬁIQerd3@nathéoﬁaSEHQMMﬂcmnbLock

stream 120a, mﬁSDCML$@aperébrhhec@eaﬂﬂethéld@c1%h%nd%93§'9951%@1%%§e@3¥ﬁp
ally, fromthe base

exiracted TTomRhhE PERY B A P he: Peam 285 AR R T AL

| ayer dat a- strean1|n
Fig. 3a by eﬁWQWWQ%EPGpéﬁﬁﬁlm@iﬁ¥0m1decc$eoﬁ0306iMneacbhee&uéﬁéec@&tannﬁd

in the 1517 gdesei dayess dat a; skt eam.dl caut ionar measure only,
it is noted that the. frame/field node %tcﬁngngﬁ B ot ECesSarid§ medt to
be arranged Gt°%ent dEHaWﬁfﬁoﬁedcﬁﬁﬁrmm&ﬁ§Wﬂ(ﬁﬂ@@M@hﬁn2@ﬁe lvase tlidyeri rdat a

stream 216. aTh&croblock pair 204, same spatially subdivide the picture
area occupied by the macroblock pair 204 intc an upper half

and a lower half. Therefore, both macroblock pairs 202a and

20  202b comprise the picture information contained in both
odd-numbered and even-numbered lines of the picture, the
odd-numbered 1lines being indicated by white rectangles,
whereas the even-numbered lines are hatched. By contrast,

in case of field mode, the top macroblock 202a merely

25 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

30 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

35 206 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
peinting from decision 206 to a block 214 contained in the



5 decision wth respect to the respective macrobl ock pairs 204 may be
distributed over the base | ayer data stream 216 in a parsable way. For
nore details, reference is nade to the H 264/ MPEG AVC standard. 10
However, the franme/field node decisions-206 are not the only decisions to
be made by blocks 110a,b. Rather, as indicted by 218, blocks 110a, b al so
determ ne the notion paraneters for each macrobl ock. These notien

paraneters defiqelafer exanpl et atapwhizaly spati al i ti 15
vectors are determ ned.for aqr sErgcti ve macr obl ock%%%g#:tl%??qgho%a?ﬁrﬁi g.
3a at 220a for exanplet & %‘g 8F oiNSckt r 2024t hakd baeref atierions do

subdi vi ded i it f ogcepartriitliyonse@@2, to Wer ek rkafe8achr PaddddQn 2222

nmoti on vector. 224 .5, ined. .Conpared thereto, the bottom macrobl ock 302b
is 20 left as one parutsl(jﬁlon, S5 thdt HeF i3S one? ot | OtV edEBPAD 2416 hakhpeen

det er mi ned f Sl MuEE bbl gekpedt coor sae thespdeti séoma2k®puiddx respest
to the notionopananetss sqi seri e e[distortian optim zation sen

not independent of " the fran%/??%%@d %{égl}:s%gﬁ Eggg_e Ellﬁiysepﬁ ségitriadi e b§f§20b
25 indi cating arf S&npiats parti foeninmyd otethbl smcreolikockse 2@2anahd 262b

in case of fitekdHcadedMrac-obicocksnqasereas the earlier described case of
220a shall reflect the case of franme-coded macrobl ocks. Although the

partitioning is exenplarily shown to be the sane, it is clear that the 30

partiti ol ngHeagvee, di fliier éntreefardiongnete t ke Jiramald i ebd  deci shen 206. A

further noti arahet y .definpe th unmber of reference pictures used

for moti on-cg%epnsat ed yor[g@lréC iC ?né&}cﬁee Eé’gg%%?%% ﬁ&&ﬁoﬁ'oc alifrg @as

deci si on maylBe*Chifle foh Alpar tilticks bhkis, b madsobl dcke hashs ohepireitiren 35

basis as vel bagsnatsbhCordasichorORRYeLr1bs STAPLLEYI NG, ; E1 0. 33, d st one
it %22. b S, € no

noti on vect oy, %s sho for each partition esi de i ion’
paranet ers 218" 0FCcolr¥e SHEFPRE t het mithisih vepesaalt heasel veson such am t he

di recti d® 18veandrsengeh ddtereafnedihec Aok Qe RGOS dglbPSLIDEK. As it

gisplacenEDtiQf Egﬁmr9ﬁ09§étu?gegtr?Eﬁregg% %&%&%&% h%x&r%cm}%;%iéngéEned
efore tahrg%%aehggCég;g f%gt%gr %ubi?iided ' : it

into four partitions 222,

wherein for each partition 222 & motion vector 224 is

defined. Compared thereto, the bottom macroblock 202b is

20 left as one partition, so that merely cne motion vector 224

has been determined for this macroblock. Of course, the

decision 218 with respect tc the motion parameters is, in

the rate/distortion optimization sense, not independent of

the frame/field decision 206. This is indicated by 220b

25 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

30 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

35 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



reconstructed reference picture as a prediction for the 5 picture

i nformati on contained in nmacrobl ock 202a,b. In determning 226 the
residual or prediction error, the picture content taken fromthe .
reconstructed reference picture displacedgas. defined by the notion vectors
224 is of course different when considering field-coded 10 macr¢bl ocks and
frame- coded nacrobl ocks. In case of frame- coded macrobl ocks, the pi cture

information usgd out th spl aced, and r constructed r ef ef ence picture
represent a contlnuggghspaq%g é%b a?g Yfictasa 0&%§LW%Idt he
coded nacr oblFG@ER ! adragitct @f et haf @Emmsctmuustedi mﬁfeo:fertd?ee p’LchdJuS@l agednand

reconstructe@craﬁgr9@@@0&M@&”5%f6¥é“€§k39 g2 ANER LN e.8 LN, They
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resi dual thus obtained fo speci f £i ti on s n |ca
for a frane- 266068 TRIGHOH] 0RTARANEE JZPULHDE @1 8 cbicuied: T cfl@lrockhe

The resi dual psanplres derfaimed cipn tbh%aﬁ%%@ltkﬁn A388oR18E8 2009t pdirectly
coded into tgg Q§E§n1 er25|t ibreanl R% a transformation, such as a
DCT or sone other P&t al* *delBipoS PP 6HA LI sCper PERFEAT6AN her Fe5i duahe
sanples in bBidépreo obhaienta taaasfofnamlOﬂhéoefé¢@m§@iu6@éﬁlXréﬁ%rence

representingy Si r ti tained in 228a,b. 2
transfornatloﬁhggégnég%%gi%%{ dgﬁeggoﬁ%gﬁ Wﬁ&ﬂé Ef??lgﬁcgprﬁaéFg%lb%k
202a, b. HoweVér, (Ke'tSeansfeifdgiont 230hmmy abmmﬂuaqnyﬁgnrnﬁhaﬂd coded

sub- por tliconsmat rbhe o FRer Ok 12024, r i on_228a,
exenplarily Tngégatgd b dashéh |né%“giﬁégﬁoggé%k%u02“2%3%6 ccor&ingly,

one or 30 noYr&°traféfdr 95?(ﬂﬁﬂq|Rﬁ%ﬁﬁr%a%ﬁf@é§323@nnﬁﬁeﬁeOwﬂnQﬁrﬁﬁﬁ
from one nacdobpbakedrepadtrét@ﬂstﬂh@tﬁatu@ﬁe&%ﬁﬁﬂ£t§£§t@§§ aspWelsln@s 4 he

t ransf or nat f C rices 234 - the latter in relatijvel 35
coargely qugﬁg?zgﬁgéo%n: reagﬁadéﬂ?gbn 8w5886e thﬂﬁa?%CBFpérd#éﬁh%y

base | ayer coeiag Wé&ﬁ@bﬂpzé bﬂhﬂopthéurbasaﬂanmatﬂ&ﬂznﬁﬁdeanth&(Hhe
120a, b, 1as &ﬁﬂ%@l@&e@réﬁ&Brecé%stgﬁgt@@dr%%%fe%%%bggéﬂiQ$a' dﬁ%ﬁ Stéé”%n

informati on 240 and . residual infornmation aver ream

120a, b. A LHGrandiE@fapproadh Sray Eéeuséésﬂéﬂadetéhnﬁnl@@t@h@ed for a

specific partition 222 is indicated at 228 for a frame-
coded macroblock and at 222b for a field-coded macroblock.
The residual samples contained in this partition 228a,b are
20  not directly coded into the base layer bit-stream. Rather,
a transformation, such as a DCT or some other spectral
decomposition, is performed on the residual samples in
order to obtain a transformation coefficient matrix for
representing the residual information contained in 228a,b.
25 The transformation 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
30 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
35 coarsely quantized form as already mentioned above - are
incorporated by base layer coding means 112a,b into the

base layer data stream 216 or 120a,b, as shown by arrows



5 franme/field node decisions and the notion paraneters 218 such that the
rate/ distortion ratio i s sonehow opti m zed. Although the decisions 206 and
218 may in the rate/distortion sense be optimal for the quality associ ated
with the base |ayer data stream differentigeci sions 206 10 and 218 nay be
opti mal when considering a higher quality. This consideration re‘sul ts in

t he node of operation of encoder of Fig. 1 in accordance with an

embodi ment of23deanpr esent appldicat i caccqrdi 0 which the fr /field
node deci si on 206, daes, not neceés@gr%l?géhg\%g% g’lo%g‘oi% 1%1%%%%@13 Hﬁh@“d
encoder. Rat rfeers,ldé‘r?g'od‘é"rf%%ﬁ%bd%‘ﬂ ate beaableserodehangerthe fieamebfiel d

node decision wth respect to individual nacroblock pairs in the
ref i nement Iayg%grakgiaccordance with the enbodi nent of Fig. 1, a change
nodée

of the frane/fie “deciH O TS dANays 20 AEEShpaRT edidie mrimsmanak hef
the notion pdramstdrislahdnotie deesiduals t kaastaien geef bhCi@M ety 213
However, as wilh esgLi . ds, this.does not necessarily have
to be the caig. g@%?g%%b%%ﬁ?%ﬁeg{t\é&gjﬁlyd%hBle?héSnU%@“ CHpePatoRedf
the refinenéhtE5@ing fB&ns. detdaibnen ag66r damee wizls an meembodinnent hef
the present iraventiierorkiign 3 fQc fi ni, of one_exenplary
e T o oS o T E WY aes omaRed

macr obl ock pai.r 2%}], ichis exenplarily npose
Snf

macr obl ocks 5058 258212 %6% hdat & op trisciobl 86K £202atbelaTy. siants t 2oaed
into fddr panti LiSnsn@p2hbenbereas it hendiot LoAsTBEL9RLOGK 20A. i S\, gopgsed
of merely onﬁhggrt'éﬁgp Jdhe. fiel d/fra\_;rsg node  decision and the %ptlon '
paraneters thus de hed FhiCThR Yt esentdt i YBenuB?dBl ¢tk parragdgn of
correspond t®n€pdesnes I .sholniat a22@ardamdd geiBa. aAS chds cahee raldeadye
been describedsuhth 18sSP Fi t residual .information i th
respect to tsﬁe macr oblﬁkff)%?ir%mg?cséﬁ%}@ 'tttoedwgly}(:huséﬁedf I%?%%é‘%gr%d
coef fi ci ent S"APF anJEGFACH t reftisf ofifies 2@otcoetédesemti hat r heve34.toThebe

transf oif cosdiincibnes bp the driansdor mgeebli CLaRL REL Lix %%%&10&{ espond
to differ entenggfg&leng(@)es f’jn hor i %gnt al_direction 244 ané1 vertica
change e frame/field mode decision with
respect to individual macroblock pairs in the refinement
layers. In accordance with the embodiment of Fig., 1, a
change of the frame/field mode decision is always
20 accompanied by a renewal of the motion parameters and the
residual transform coefficients, too. However, as will be
described afterwards, this does not necessarily have to be

the case.

25 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

30  and 202b, with a top macroblock 202a being partitioned into
four partitions 222, whereas the bottom macroblock 202b 1is
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

35 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



direction 246. In Fig. 3b, the upper left transform5 coefficient, for
exanpl e, corresponds to the DC conponent, this transformcoefficient being
i ndi cated by 248a. Now, considering the refinement or quality or precision
enhancenent for the nmacrobl ock pair 204, pefinenent coding 10 neans 1l14a,b
makes 250 a decision as to whether to keep or to change the franmg/field
node decision relative to the decision mde by block 110a,b with respect

to the base deayencilbiFifstly, bhe C%%hoérgﬁgfgp@ctg%%ffﬁ% Hlael o, mede

deci sion is considered. hi s case St
treated as fr&RESCOdEd Fﬁe?ﬁécﬁ@ﬂFnéﬁﬁﬂ@ﬁ1aﬁéﬁ C$bM@$@@ndréK1n@néﬁ@reoﬁlng
means 1l4a, bf@@@@@@@ﬁ$the&herhotizbﬁtéﬂ rateadisbortinm s betier L

keep the noti,on 2% |nfornqg|o e. to adopt the notion information ?ron1
the subordiharé&d 4% "t B | ajfer , i Jle%l%elfefl%tth*éraaaéépamal

i nformati%n, C@lef\ﬂleuleent |tfcns detriere t 0c©ha@gpohhg cEotdren paf eshgbhen: and
r esi dual 'anb ti r tq .t he b se Iay . Thi ci nis
i ndi cated by 2g§ F%gEgggﬁgb%%fg%ﬁflreflﬁb qxﬁ%gﬁ% %% .b deci des,

for a specific macroblock pair 204, to keep both the frame/field node

deci si on andnbhe r@éwﬂdéﬂiﬁ?”ﬁéﬂeonreff%léﬂgggm SCHZL%%[ t’r‘]QF ?hé} 2 Ps i on

i ncor por at es tBe results of fthe decision Irs
enhancenent f3 @Pcﬁﬂﬁﬁtsﬁﬁga$ﬁﬁ)@ﬁ%&?@ﬂoq%epﬁé§uﬁ@4ofIﬁé@ﬁﬁ%ﬂﬂ@S@mﬂsﬂg

i ncor porlat edmeahe ldababshm&ﬁﬁlééﬁii)débi@f@hoés”Q@eMHy¥H¥%'HH“EE%@rér
256, as indjcat dashed | pne 258. Accqrdin the result of

deci si on 252£§s Cﬁﬂaco%p thee ?W%/%h?%gsﬁp@m 8?9?398Xa§%15rfb]t‘f%nto the
preci si on- enfiantehent rorof foyvi ndicakorl 3% ,260wias i ndisted hy atdashesdséi ne
262. Moreovefz,gefinement coding nmeans 1l4a,b incorporates into the data

stream 122a, b resi dual precision enhancenent information 266, this
i ncorporation being indicated wth dashed arrow 263. In the - 21 current

preferred enbodsoep!, thBe daesi dial kdueCi$i oA eRhanoenenty iy r@éw@l@ﬁfi
| ncorporated, at 283;33dq. TPRT SN Lestadugl transtopmegetliisient leyels
still treated as frame-coded in the refinement layer.
However, refinement coding means 1l4a,b considers whether
it is in rate-distortion sense better to keep the motion
20 information, i.e. to adopt the motion information from the
supordinate layer, i.e. the base layer, and just refine the
residual information, or whether it is better to change the
motion informaticn and residual information compared to the
base layer. This decision is indicated by 252 in Fig. 3b.
25 If refinement coding means 1l14a,b decides, for a specific
macroblock pair 204, to keep both the frame/field mode
decision and the motion information, refinement coding
means 1l4a,b incorporates the results of the decisions 250
and 252 into the first enhancement layer data stream
30 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 is incorporated into data stream
122a,b as a motion precision-enhancement on/off indicator
35 260, as indicted by a dashed line 262. Moreover, refinement
coding means 1l14a,b incorporates 1into the data strean
122a,b residual precision enhancement information 266, this

incorporation being indicated with dashed arrow 263. In the



representing a residual of the respective transform5 coefficient |evels as
defined so far by the subordinate |ayer, i.e. subordinate refinenent |ayer
or base layer, relative to the real transformcoefficients at a reduced
guanti zati on step size, such as divided-byltwo relative to the subordinate
| ayer. However, as indicated below, a 10 further flag/indicator within
stream 122a,b may be used to indicate that, for a specific macrobl ock, the

residual  presisian enbaseerent | nhodmian, 266chs {a.de dnber PreLeds 8l
decoder side as anew transformcoefficient levels representing e
transf or m coéf P17 St evel 5 T Htpktitlent 65 bRCPhROE@EE@nt atr aAsBor shall

coefficient Irepeleses derinadleuap tocthessabardi naterkayetn:-The 104015
ref i nement c?@ﬁ}%sr@]aﬂg}qlmaa, b may de(‘ll de pot }20 keep the notion
information fof & speci 1 c TacFEbIrEER ‘but®to 56 r e Gae r el BN 9E0FD
the base ?ayérefifiaining chseelshers eficfienent sodifag neans hkldauboiadhsates
the result ofiathis alternatd I Si a respective indicator 260
in the first t%nhancenent Ia%/ée/ﬁradl at aess?r%e]%%% A, b!iaK/grreo%r,baSFef HeReNt
codi ng neans *E12&MY S nicor hbEateE i ntvanhodnt RS Staieam 1228, k mtdwned
preci si on enhoneeneat iohf et i Oy 264s,85 Wel b1 Las recl S
enhancenent ipfor maéi oré‘266|,’@t gs it sui ndi cat édég%gdgyhgéfogrrree?v%% HRd
270. The notion précrSiBAtenhaf¥8rent HPHESERRt | 8A 26achndred theleesi dual

preci si ¥ enfantbrentt liagf/dmuEtdaon 1266 teyn ekt Resm! eprasenta30 eonpl &t el y
new notion igjggggg%onﬁgg dual informatiqn or refjnenment information for
refining the motion information and°FESidadl PAFOPREPFSn ofgheresidual
subor di nat e PA§ELS1Cnegpacniogsieyt iirdonrtmet base2bayes ith tthe icasepreted

illustrated atn &kgoqgdb. Gompl etel y jnew enhanc i nf oyt .ieq}nC 264, or, 35
266 shall indicate - as already indicated above With Tespect to the
residual dat B°FrenfiBhtBferdt"s nfbrRafPen aRRL L icoifptlet dEyelepliacEmparent

respect ilve emhaniceneatrentorfaheBrmotoklie 1$YReRdIRALS LRhancaTBNL | AYEY

i.e. the ba I r. .« . ntrary thereto, enhancenent information 264
and 266 is S‘fe%r@r%f?%?%gg%ﬂggﬁogiag%fresi dual information of the

The refinement coding means 114a,b may decide not to keep
the motion information for a specific macroblock but to
20  refine same relative to the base layer. In this case, the
refinement coding means 114a,b indicates the result of this
alternative decision 252 by a respective indicator 260 in
the first enhancement layer data stream 122a,b. Moreover,
refinement coding means 1l4a,b incorporates into the data
25 stream 122a,b motion precision enhancement information 264
as well as residual precision enhancement information 266,
as 1t is indicated by dashed arrows 268 and 270. The motion
precision enhancement information 264 and/or the residual
precision enhancement information 266 may elther represent
30 completely new motion information/residual information or
refinement information for refining the motion information
and residual information o©f the subordinate layer,
respectively, i.e. the base layer in the case illustrated
in Fig. 3b. Completely new enhancement information 264 or
35 266 shall indicate - as already indicated 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.



subordinate | ayer, the notion/residual information of the current

refinenent layer, i.e. the first enhancenent |layer 5 in case of Fig. 3b,
bei ng derivable nerely by conmbining both the current enhancenent
information 264, 266 as well as the noti®»n/fesidual information of the

subordinate layer, such as by adding corresponding transform cpefficient
level s or motion vector conponent |evels of the 10 two consecutive

refinenment |@Uﬁt§argoﬂﬂéﬂ@@fatgnﬁgﬁc@%gﬁﬁti é%ﬁ%%ﬁct OFQ Mid OBge ¢

information _in the first enhancenent |ayer, keepln% the
frame/fiel d Tdte 5559§F@ﬁknﬁh%haWQFﬁ@”{ﬁésﬁﬁpﬁén 1851 § e ekt on©fs  the

indicated i nsbgrdBhaté 24%erAs SHOWACLRGHE restiBi@ MO O M Of SRt ben ¢ pe
associ at ed wéth macr obl.ock pair .204 in the flrs% enhancenent | ayer differs

from the moti'on: =i nfor hat 8 nés%@@@&fe&\ﬁtrF?%a 1hatr 6BPEEkePENT 264 S5
the basé |ayer ceset haf g .reler ebeenpi cder esalare wsed fyorb20 qeredirGtrigng
the picture ,contept W he i Accaor |y ach
partition 222 1s gésoéﬁgkggam é%%ggglgﬁfgggﬁéﬁgnzgﬁﬂp %6§238 well

Mor eover, t e nothidn m@hi@mhﬁﬁﬁbﬁuai t hefpirmgtipef i pénethel apaboghidmges t he

partitioni ng Hfe he hatdjom nacrobf.ock 202 J n E@%e%%@%d1§1925 quatnstf'ot}gled

into four partitions instead. of form ng nerel one ,

case in the %&%%ﬂy%‘?t JT‘Fﬂéel%?-'FoIHOFhPBrﬁﬁFFQﬁ 6PMPRESPIr dEViESR REMERE

| ayer, 10e. tiWe coreferences pref ienanbeese1khe notion vectors 224a and
224b as well as the partitionings of macrobl ocks 202a and 202b 30 may be
either coded conpletely newin the first enhancenent |ayer data stream
122a, b or wiich tlakisgratre Wotieohfe¢nfof mahaopiot the haseéochayerfcasadion

predi ctor. Ror exanphes: i, QH% Hé”ﬁ%f@%or%héZ%%fgggQ§Pogg3§9§éh%h%ane

r ef erence plcture nerely h set o0 e notion vectors
rel ative to HES ot vedsies Zgﬁcéﬁlpﬁe bage | ayeAnNFHYd be thbdedoitard

mot i on- 11”6eCI1$if@rrn%rtfhétn{:&r@ﬁi[ndmé)tfé@ti@nE‘2§4 3BYatassym pg anbespenakkly
i near nnt|% on_vectors 224 mgy al so serve as the basis

1
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reference 1in the first enhancement laver differs from the motion
information assocciated with that macroblock pair 204 in the
base layer in that two reference pictures are used for

20 predicting the picture content within the macroblock pair,
Accordingly, each partition 222 is associated with two
motion vectors 224a and 224b. Moreover, the motion
information of the first refinement layer changes the
partitioning of the bottom macroblock 202b in that same is

25 partitioned into four partitions instead of forming merely
one partition, as it is 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

30 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

35 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



picture. Beside this, the single notion vector 224 of the single partition
of the bottom nmacrobl ock 202b may serve as a predictor for the notion
vectors of each partition of the 5 bottom nmacroblock 202b in the first
enhancenent layer. Sinilarly, the transfofm coefficient |evels for the
transformcoefficients of the transformcoefficient matrix 234 transmtted
in the first enhancenent | ayer data stream 10 122a,b may either Tepresent
merely residoaltsocor offsetrss pReldat i \tel'raﬁzm@e trpangf oamf@@@tahltm eateleMeks

of the base r..qu |n antlztlon st

represent a tprl?r@ o?magé%ée ?cﬂé%? of "fheé Jt nsf%ﬁ’ﬁfL Boé'ief: & er?tzzélna‘?#l %1934

conpl et el y aféwdket Bedtt idsierofo ft Heh el B>atrtams fror ow clokd € k ¢k @hib smaf sém@ase

layer as a peedietiiotor Uyt Q;H&O\Moﬁl% CAsS Nas @P%%‘ 9@%?5%??? %’P'ﬁ%ﬂ the
B fanertiel 8

refinene c%d g nmeans 114a, b decides to nmaintalin
deci si on OF LEPeBE 6 HRGHoBI0sEK Ipaith (120, HowevesTeit thgeresult of

deci sion 250 is to change the frame/field node in the first enhancenent

| ayer, this ate respecti ve node change i ndi cator .256, and
new noti on |n1l‘L(§jlrlFLr§ ’lg/h alqiohn wh FRA? EEW’F‘eyQﬂ%ﬁ FiGK D mat HBMHE1Ps iffdert B n

f orm of noti bhapeéeirmi meérﬂlancaenﬁntoQSthef Qi BRIFT 26 A diesiduddt rix
preci sion en@ggcgggﬂts [ r gt i tg the first enhancement |ayer
data stream 122a,b, mth %llrsm} ndi ca edég ééﬁ&&mgflrtov% o 2765 Mn
particul'dr, &ééar i H@aioetlﬁé)eé’xaﬁﬁpéeéﬁnlil gne Bbl v tmmcalcm bnf opfitéon of

macr obl ock pzaela*zwel &cph@nge%%(?lsffroqmt@@epﬁeléﬁzeﬁéx@h Cofl ¥le bas
enhancenent i % such tz%%gsg new nmoti on vectors 224 e partitions 322
of the top MaETobIBER al'étdefd nddnedndILABT BERESAT NETY T 6ERE 202 | s

partitioned repoefout partitiransfd2 W ddepnecidpti omvectae 224 5,06 &agh
partition 2 n d a e macr obl pcks 202a a 202b
Zgoeftb‘fcién’c ﬁa(&% i& 2’3?4 ch ?88 i,;ozzlé)ewf 0‘?!1%19(% Bsenéj(l}elvle

are now field-coded wt theto Macr oD
i ncl udi Ag o‘@éﬁ%ﬁ%@ﬁe@oﬁfﬁés‘;le%e pésitteabaisef drayatd ars is gnmtézctﬁm;on means
of transformcoefficient |levels of transform- 24 coefficients in

respective td ansform coefficient matri xes
P to now, the case has been described in which the

refinement coding means 1l4a,b decides to maintain the
frame/field mode decision with respect to macroblock pair
20 204. However, if the result of decision 250 is to change
the frame/field mode in the first enhancement layer, this
is indicated by a respective mode change indicator 256, and
new motion information along with new residual information
is inserted in form of motion precision enhancement
25 information 264 and residual precision enhancement
information 266 into the first enhancement layer data
stream 122a,b, as it is 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
30 from the base layer to the first enhancement layer such
that new motion vectors 224 for the partitions 222 of the
top macroblock 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
35 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



234 with the |l evels being coded wi thout using the transform coefficient

| evel s of the matrices 234 of the base |ayer as a prediction. 5 However,
al t hough in accordance with the present enbodi ment the notion and residual
information is coded conpletely new in-the ease of not keeping the
frame/field node decision, alternatively, the notion informatiop and
residual 10 information of the base |ayer defined for different

frame/fiel d modesimaynhe used aspacRhedi ol ol, s QORS dercfar . exampl e, the
transforn1c02%E|CL%g&§ The vertical resolution of ‘the residual sanples in
the base | ayér i ¥l (& e)er tiedals casicutd g ot thel resitrial raanbbes of

15 the first cenlfdncemant lleayers. oue o rdhiis.cdhe N ghestye freou er

conmponent in tggeégrkkg%[ direction 246 for which matrix 234 of the b%%e

= .. . . .
| ayer conpri se transform coefficients is twice the hi ghest - f requency

conponent®in the vertical direction 246 for which matrix 234 of the 20
first enhancgpmptcl-aygr ORI SES 441 far ffi.cients. Thus, at,|least a
i OQBF 2 aEC%Q%a%C%l%%% & Miisdd W prifi T f or

part of the matrices 234 he base layer

the transfor @oBPELeReAns repifhelmandioces 434 6fs tdweldd resimpEetarioe mest
layer. To beinmbhe LG S&f hbe Lkapsher mpoeffiglent hgvel Qf L A2
transforn1coe£€icie t 248a represen??ng thej]%%@%gg%ggg %gﬁ t#%gaé%QQEd
276 within the TERFUUEF Breci §ion ke enert L FTor hoki orp b6 iTexividlrst

enhancef®nt lafermadata sbreamhk22adndray) 4 epr esghkiaBRqof frset rglatd g to
the transfo Lcue vel for the correspondjng transform 30
coef ficient %%%ggfﬁg%g%1$§g%giﬁathebﬁggdlﬁﬁeﬁ %§F§l§%F§amCQRﬁﬁQQ£"ﬁﬂ¥
sane appliese$%mp%%e hi@h@r-fteaueﬁeym_hocbzdmuahe@mmponenh&. Moregovera 1 t he
transform coatddpientn Levelse OfoLha.Ghr stafhaRCaTENt nLayer T angaL t Led

0F nmay be 35

for the next but ope higher vertical frequency conponent
coded as predi’ct oh&r rors ¥t lat r98OLBLERE ekt ther tiamldudy egamptys of

conponeibs ithd hdibase eayjencendheatedydy. 28R Sigm LaLky, {4l MAHL: -
vectors of th%éJéHgvcégﬁﬁgﬁegg in the vertical direction 246 for which
matrix 234 of the Dbase layer comprises transform
coefficients is twice the highest-frequency component in

the vertical direction 246 for which matrix 234 of the

20 first enhancement layer comprises transform coefficients.
Thus, at least a part of the matrices 234 of the base layer

may be used as a predictor for the transform coefficients

of the matrices 234 of the first enhancement layer. To be
more precise, the transform coefficient level of the

25 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

30 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 freguency component 280 may be

35 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



macr obl ocks of the base |ayer may be used as predictors for the notion
vectors of the first enhancenent |ayer. O course, the above exanpl e of
changi ng the franme-coded 5 macroblock pair fromthe base |ayer to a
field-coded macroblock pair in the first 26nkancenent | ayer was just a
possi bl e exanple. O course, a field-coded macrobl ock pair in the base
| ayer may be changed into a frame-coded macroblock pair in the first

enhancenent h@y;ﬁ:r b IMYIeOWET ,t HD Hidsd S i
frame/field ° gﬁm Si.on W Lh resspecétaoe?% ﬁgp%%%?ggni%aﬂg(fg gt&'hg tor

occurs in tﬁ Cnhacéten©d i Buist renienewromd brver ol | owi ng

enhancenent Iayer The quality or precision of the pictures of the video

may be incregse 4 he di stortlon of the picture decreased from one
| ayer to theéﬁ?f i g ! f(t)_‘?i%e FADl e, SH8tPssity ‘Flﬁ‘én%ﬁﬂt it3gt | Ot e e e

for transm tmaﬁgotvﬂ@qkr apsfior mfcoef f tbeenbakevelsyeri neseasi ngid he-coded
resol ution by-whieht-he fmti on, vector re . defined and using a finer
partitioning and.a Sr eatpgegr)'L ZOJ:l?lungE fﬁ' refeenﬂlen e prie ﬁ' gefrof”aghé’ur?d:tl%n
conpensat i onPOSRbP&EvEX At GF o@@@h@el ndi ddedds c286 danmck 2601 catkherair

i ndi cators nmyr atse bsarséanwyékedmx\yt hi té‘ﬁaﬁa‘géét L‘?@@a?w’ﬁ%méacy ?édata

stream 122a, b o g |nd|cators may be transmitte nflr
enhancenent 23 F%@%PC atpai"”s?r T?Zaflﬁsitn drerceBenhdiléate - adianeaittat her

merely the nbti ore i mfcgradilicon ttmatt heor esigupd iinf OkRBL i PRAMOr rDOTH M &ie
repl aced or [ b e fJrst hancenent . _| aye eam 122a,b with
respect to a&g%%a%l?? %ltﬁgcrﬁ; ct i nfi | APF lfﬁﬁd@ﬁ"crﬁhﬁe&ﬁ(orpsalﬁaf%“h%ed
in 30 order ¥® def$nefassto m@&m@mmtl ohapeecilsion emhancemsdcond or

| nformation 511651 dyalerplel il enbgeenonle | 4L TRLI o YELA; LESReciy to
a specific croblock is to replace or reflne ere pec i Ve

mot i on/ resi dudt it o WREFonCbf FH@ YihBsPdi Fatre Ib&yerln%aIStEC#myarbb rdteed
e e o ataney ol hea spreeferdede eaboslLamel of: e, @ e3gnL | R¥ention

égﬁagggﬁ;ntQﬁggéﬁpythfortégg%f? 88%125%&%gtt %V%BEn%Ez%Q?oH %%ep size
for Lransmitting the transform coefficient levels,
increasing the resolution by which the motion vectors are
defined and/or using a finer partitioning and a greater
20  number of reference pictures for the motion compensation.
Moreover, apart from the indicators 256 and 260,. other
indicators may also be transmitted within the first
enhancement layer data stream 122a,b. For example,
indicators may be transmitted within first enhancement
25 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 Lo a specific
macroblock. Similarly, index indicators may be used in
30 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.
35
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



- 26 are inserted in the current enhancenent |ayer data stream 122a,b is
dependent on the result of decision 250. For exanple, if, in accordance
with a current enhancenent |ayer, a specific macroblock is a franme-coded
macrobl ock, a 5 scan path 284 used for defgning the order in which the
transform coefficient levels of the first enhancenent |ayer are inserted
into the residual precision enhancenent infornation 266 is different from

a scan path g@?d %@ E%r ;ﬁbetﬁ%agﬁ QLM:C ‘ﬂﬁé(%ecé °Ys 3 a%g,ﬁtﬁ

respective fie racr obl 6CK i h the subordi hat & anceie
The differehéédih tife dearnpanhs $or tiicel desand fw&nﬁkﬂndedwlnﬁéﬁablﬁmks

reflects theegxhsience; gf hilgh%cé5%w y wyeptigal, HP:
transform coefficient matri xes 234 of frame-coded nmcro ocks re atlve to

fiel d-coded 13Y%hcr 8bPBEKS f1Fn™REE PP Grdr 1 SpreffiarariFades tramistorank, a
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i nfornation Lth first _trans t|n rar sformcoefficient |evels
of the non- s€§%|¥$%5ﬁtco?%5ﬁgf8Pﬂ:ESEF gnﬁg &5 KL N TH R orifyer
coefficientsa® fonsehbieh th@tbramﬁenrme@eﬁtamleptebéwebnisdhhﬂnnﬁmﬁﬁ@ to
the SUborm'Hﬁfbfﬁ%@fonT§@6tr?”ﬁﬁ%&@fg%gff§&ﬁn§ éSXS'Sa?R 2%%e&sed for

non-significant transtormcoefficients are coded So- cal
S|gn|f|cam:Eﬁ&htr¢ﬁéf@é@|ﬂ@ﬁﬁf%QRﬁﬁQahQV@ﬂm Qﬁxﬁﬁ¢creﬁPGEEWQEsﬁﬁeld~

si gni fi gant écscaé@f@éﬂt@@%tzkCIlﬁntt%é%J%Mlthget@ﬁﬁ%eehéneah %ra The
refi nenment path is performed in several "cycles. In

si.gni ficance
the first c‘%c{l erf?’b?e ex ‘Elée T i P@Fhﬁonf%lf ghifilant ang r AfsrsrRoded
coeff|C|entmmqmmpl¢mkscaneﬁaéht£84tné 286ikRehhe bifr shighansfrarggudirask

(see 232 in he first., 30 cr.aohl oc s cod Event ual |y,
further traﬁg oF coe??%cﬁgﬁfslevelg %fﬁﬁﬁﬁ<§§W@ ﬁ%%ggfﬁﬁ?Pchﬁﬁﬁﬁxes
transform co¥fficd edtrariar skt patele rdilrlestkon 1284 tand: 2&@) Wittileill -tdeeted

current1sransfardpilock are CO%%Q@IHG%%@te| f , ep InG t he
transformati on B;ock Si ze. %hen tﬁé next 35¥f%§%I%g¥' bl o th |§Q% F}éﬁm}orm

bl ock scan MitHi e t hES EEPPéWﬂtﬁﬁérMQQﬁﬂ@l§h%l§?§é§ué%tﬂr%9HSlO“
transform bleogksicement information 266 with first transmitting the

transform coefficient levels of the non-significant
transform coefficients, i.e. those transform coefficients
20 for which the transform coefficient level is 0 according to
the subordinate layer. The transform coefficient levels of
the non-significant transform coefficients are coded in a
so-called significant path. The coding of the transform
coefficient levels of significant transform coefficients
25 following thereto is «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
30 macroblock is coded., Eventually, further transform
coefficient levels 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
35 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



wi thin the current macrobl ock have been visited. Thereafter, the next
macr obl ock i n macrobl ock scan order - 27 wthin the current slice is
visited, wherein the procedure is perforned again within this nacrobl ock,
t he macrobl ock scan order being indicated7in Fig. 2 by 288. Further cycles
are perfornmed after having visited the last transformblock 5 in the |ast
macr obl ock of the current slice. After having coded the transform

coef ficient £ .t | nt tr form coefficients, the
transform ng¥§lélgﬁf Pgbe s ofégﬂe S?%ﬂl gﬁ tW§ﬁ§F6Whlqboé??¢%ﬁ%ﬁﬁ%
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t he encodi ngssghepeqgdsed:ihar i x £l
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With a respective t+ansforthtottti cFeRE TFEFEN Tt orley Spaci Pfc th&nsfpim

coefficient @D@h@f@ﬂanErelynhﬁun@ncmdedcbkfﬁhelbma@sfornth@oeffuﬁaﬁgﬁoﬁﬁ
significant.-20rFn-t Bg: si gnifjcance ﬁ@th q; vel |l a Qgcggglne$§%q£? Moo

the scan path used for deternlnlng the vi si |ng or among
coefflC|ent309ﬁ¥ﬁ%%l@%%5re§§€bt|@Qﬁ@¢ansﬁormhdﬂ(ﬂﬁi:ﬁ@@ﬂus opatthe The

frame/fiel d r@genofethepgonr ﬁ%@ondjégﬂax%ﬁr{wé@b{%ke%belﬁ C%ﬁ’feﬂ% tadde
current reflpenent iﬁge That is, the ordering o nsform

coefficients §h THe 1253 %ﬁﬂEﬁéeﬁéﬁFepéﬁeﬁnGQt§h§tP@&mSEZ?énblﬁﬁy Hete an
i mpact on th@xam@bédlsVarnabmeraumang thﬁad£§y|tbﬁg Bkﬁ%hme@ﬂhﬁnQﬁH&MHg

| ayer data £am cont ex ive codi.ng sche
usgd an OFZ%FIHQI%% qﬂy g%%%ﬁ%?%rtgeo@FFFehé klse\‘?’étt &4 & 7 35 Lere
enhancenent<¥H¥%r0fsﬁﬁh$Q®mnHHQﬂﬁﬁ$mn1noefﬁuxaﬁun¢HMEﬂsoﬁamwngea $anHzH
probabi bbty dystd ibulh@ndanecateanged 0 g4 UXEAPOSEd, sRASH! IO ¥V} 4 he

first enhancenent. | ayer data stream
position” in scan order 284 or 286, with a respective

transform coefficient 1level for a specific transform
coefficient position merely being coded if the transform
coefficient is significant.
20 ‘
In the significance path as well as the refinement path,
the scan path used for determining the visiting order among
the transform coefficients within the respective transform
block depends on the frame/field mode of the corresponding
25 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 ratioc of the resulting first
enhancement layer data stream 122a,b since, if a context-
30  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 in a juxtaposed
position within the first enhancement layer data stream
35 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



35 122a,b may enable a better adaptation of the probability estinmation
used for encoding. Therefore, the decisions 250 and 252 may al so depend on
the influence of these decisions to the coding efficiency or quality of
the probability - 28 estimation used forzgncoding the syntax el ements and,
in particular, the transformcoefficient levels in the first ephancenent

| ayer. 5 The way, refinenent coding neans 114a, b makes deci sions 250 and

252 may be sinpil-ar.to t y by whi ch, bl oc 110a, b along with base

| ayer codingegkég ga%f22$§¥§r£8¥e€?ﬁng3§% Eﬁﬁyéﬂ”ﬁf?is?l%@%?iéoéﬁﬁf To" be
nmore preci sepPaitiaylangi ahe approathrmayded fisaenitn Dedel s t anoptham zerdhe
deci sions inepk@ntahendi 3LOLLI on sense. After having described the

functionality of the refinénment coding nmeans 114a,b with respect to Fig.
3b, the node of operation of the encoder of Fig. 1 is described again with

15 respecd tOhEi gay]l terFhemedd Woldh iDLk 5RecifiC | efarancec 10 4he 250
H.264/NPEGn-§M§ étgndard. | n othgr words, the functionality of the encoder
of Fig. 1 is°d8séricbdtfmoPe Spredidel Yo i hPEhdagoritiexthdf e fd@Gksy |l 0a, b
scal abl e bitasoneam tbh26oas dscal abb®iextienstes ofizthe Hr264/MREGA-HAMG 20
standard. In ahave- i SVC working drafts _of . October 2005, the
scal ability %%2?2 \%g\rée Sgg%%gnl gjle%joya ’\%é\é\?galbgd 9 P ane" fBs 5‘nﬁf9fqadbdjeadhal
to 1. | n ot hePPrawdeldsinalynbacceredhnice wddrt hesepdiafite the rmerichlocks mer e

frame magrobloeksq08tyr+ 7B coPcepts of supporting SNR and 25 spati al
scalability have only been designed for progressive source material.
However, the encoder of Fig. 1 fornms an extension to interlaced sources by

consi deri ng Afeer prapenti €8 sefr ibelerdrac e, O 6 MRt er bal  hln RaritiGadar
Sl cos with SeintTvELAEE: o M ndnbht S5 Pedbscrd BEAS: n Fhe WBovEOWBr King
draft JVT- QQXlefation noér Lheednsodeee cmtiid all 1n ddditibedt adaie rutbron
and_ _re§i5duaﬁe§g%é{‘e€§n%ige} r]]evggi 9939]‘ B%h%i%crlggigcgbgéﬁ%(.%c frreafrTé%/efz”jc%l d
deci sion of the base quality |layer cdan be
to the H.264/MPEGX—AVC standard. In other words, the
functionality of the encoder of Fig. 1 is described more
precisely in the context of creating a scalable bit-stream
126 as a scalable extension of the H.264/MPEG4-AVC
20 standard. In the above-described SVC working drafts of
October 2005, the scalability tools were especially
dedicated for frame MBS only flag equal to 1. 1In other
words, 1in accordance with these drafts the macroblocks were
frame macroblocks only. The concepts of supporting SNR and
25 spatial scalability have only been designed for progressive
source material. However, the encoder of Fig. 1 forms an
extension to interlaced sources by considering the
properties of interlaced source material. In particular,
the encoder of Fig. 1 optimizes the coding of progressive
30  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

35 transmitted in an FGS enhancement laver.

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

progressive refinement slices with adaptive moticn



35 transmtted in an FGS enhancenent layer. In particular, the encoder of
Fig. 1 extends the coding of progressive refinenent slices with adaptive
notion 29 refinenment for interlaced frames wi th macrobl ock-adaptive
frame/field decisions in that, when macrobfock-adaptive frane/field coding
is enabled, then, for all macroblock pairs or a subset of the nmcrobl ock
pairs of a progressive 5 refinenent slice of a coded frane, a syntax

element is ransm d that, 6 signals et her the nmcrobl ock pairs are
coded as a p%?rgggg}n%%‘gl cftoo':r nggré?ﬁﬁémbqt% PepBndidtg G cderdaptive
frame/field fpdecofiehe naecobiook panr ek t heshgat ogressinie diefdgEnte
slice and the, frametfigl of, 10 1t he.co-located nacroblock pair .in the
subor di nat e SrNR ?gyé!rh,q %%@Jgﬁ% oW n%}l%%:b?clgegt Ty Ifr%%trheaﬂcgr roblock
macr obl ock R®DES (Frga 3IbPsied codethd maheohietd- peame omdde anchdree store

| ocat ed macrobk ogknpat r Jin dhe subor dinate §g}l§“gay9g Gl e B 91 3Renl hg base
| ayer) is coded in.the sage field-frame 15 node (see yé(s ath starting from
deci si on 250~ THEIGE *3D) hafhes ¥97 bF f Yarkhascitsico Mt L eheoSNRPSEB6T dinsat e

Ibayerf_ macr obb ek mialpsmseﬁ. ffI_l@@ij(rjr/a]g:i @@aﬁl@gma!’c%_@ib(lbi&%. [ofieesiss sty bran
e refined i pepdent | y. of .the fie r ecision as transnitted by
addi ti onal i{r}gd?ecafjgarrgéégl%éﬁt aX°98 ePémeggg 2@2,“?6’3% PPO.S wWReCei e
reference i sowragiess ol RCT reERT20G51010972e f aindf uthbert rdeteaidis i ©bis of
regard, jphe gontent) of, whi Chni%rérr%f&éipo'rp ted herein by r Leﬁ_rd.ra;lg%gcrﬁw the

respect to the refinenent of t ion i't'or mat'| on and
i nf or mati on 3vase vt kekbPwgneherptane! f i &l dI25thedeudeeinsi om cunthiandged.

(2) Orherw sm2d faihe fiel difrasBeqdegi 8honsk B1LDE rGHET GRBSLICE ths co-
different fromthe, fiel d{)&égms deci sion in the subordinate SNR | ayer (see

yes branch TTomZ50)<Fg h Bfcr obPodlE | AUPRECHBREBDLIDEK 1p¥EF, (dMnew
macr obl ock rfode (260) thegeklker Mddr 30isorpesponidi NghdOEhAl and 1predizgki on

the' rest dUAl o1 g, T BOSC B8 MCHoL SOk HOUUS A ot Sard-agh)
supported byhehe td6dicnd rettendaie ii4 12684/ MPEGAHAVCSNRhi shbordinate layer
macroblock pair is wused. The motion and prediction
information can be refined independently of the field/frame
decision as transmitted by additicnal indicators or syntax

20 elements 262, 268 and 270, wherein reference is made to PCT
EpP 2005/010972 for further details in this regard, the
content of which is incorporated herein by reference with
respect to the refinement of the motion information and
refinement information in case of keeping the frame/field

25 mode decision 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

30  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 intc smaller

35 Dblocks or partitions for motion-compensated prediction up
to 16 motion vectors for P-siices and up to 32 motion

vectors for B-slices can be signalled.



means that by subdivision of the macroblock into smaller 35 bl ocks or
partitions for notion-conpensated prediction up to 16 notion vectors for
P-slices and up to 32 notion vectors for B-slices can be signalled. 30

One way to nmake this frame/field decisiongin a progressive refinenment
slice is to use a Lagrangi an approach where a Lagrangi an cost functional J
=D+ ?Ris nininized for a given A Here D stands for the distortion

bet ween or| d reﬁonghructedg%dg naI and R regresents t he
bit rate nee or Lol hg LRESmEEF ecﬁ e o3t PFOPTeFavEFrsi ng
t he frane/ftmaﬂinﬁmﬂnﬂ onl bfet he §ubondenaieLé¢EEn@a§era@grb@werxﬂhamathe
cost for keepingifie | ragefdeaislomadl the gubordinal e, SNR.L ayer cdit Ls in
rate-di stortion 16"Sense obvi ous etter to reverse the frame/fielc
deci si on offifV§& ﬁacﬁﬂﬂﬁxﬂ@[ﬁﬁ&ng%uﬁQﬁaﬁ&%1@l%ﬁ®éVﬁ@@tb@¥Wﬁ@ﬂi@ﬁlgaﬂdﬁor

predictisn laﬁfdorz%dr@rtr(lﬁﬁ%&otd@édd&i d@ﬁ]@épnancg5@)re@@§§ﬁt‘§nﬁh¥ pisi Ng
the adaptive frane/f ref| enent is possible to achieve a hig

picture 15T4G& VS THi t* W%ﬂ@?c Hvantaye: of £ tEEeFﬁﬁﬁEogPﬁg
schene prese@wedshm@aw%éhfreae¢e¢e1aod%qxsldnand e ssuthaddidet ¢ NngERSE

transforn1at e@e %eﬁ% er raﬂ§¥ O§F erfggggd on{gﬁ ngasedegegn?io

transfornlblo The “scal'e brmoefticte e’ qua
| ayer and obfal thesﬁmcat@mm@gr&“éﬁkl \leyetref i heneirt S cestareéisasrfaenas

macroblogk Rakks vaabmomwtew@@rfear@ Leld Ng-ARder A& ?CQQS%EJSH

added up, and nerely the obtal ned transforn1co ficients
represent tRé Hilthe¥ecapailras eybal PRy, hevestbt be Ii“?‘an§f3§rrﬁa‘% mahign

concept is, ahd/eewpdea@et\Mohh e oG8t ieedi ngeschame pafhFi gs. ae@mdlab

al so follomggopn gect tq the adagtive HDtIOﬂ retinenmen gr to
not increa he d 88 EHVEGpYexi t YOF6P t hEPBGs 288PhY Sche aﬁ?{
adaptive framtifheekdtdecisi bas,ppsefletabliyo a sspeiciwad  a estiphetri opicsure

i ntroduced f ggﬁgne %@seh%h% n&anﬁf%Qﬁﬂ%'eld deci si on of the subordinate

SNR | ayer i s changed new macrobl ock node is transmtted in the FGS
codi ng schene
An advantage of the FGS coding scheme presented here with

respect to Figs. 1 and 3b is that the inverse transform at
the decoder side has to be performed only once for each
20 transform block. The scaled transform coefficients of the
base quality layer and of all associated progressive
refinement slices are, as far as macroblock pairs with
maintained frame/field coding mode are concerned, added up,
and merely the c¢btained transform coefficients, which
25 represent the highest available quality, have to be
transformed. This concept 1s, 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
30 adaptive frame/field decisions, preferably a special
restriction is introduced for the case that the frame/field
decision of the subordinate SNR layer 1is changed. When a
new macroblock mode is transmitted in the FGS coding scheme
with adaptive motion refinement at a certain refinement
35 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



wi th adaptive notion refinenment at a certain refinenent 35 layer, a further
syntax el enent residual _prediction_flag signals whether the residual

signal of the SNR base |ayer (or the subordinate refinenent |ayer) is used
for reconstruction. If this flag is equal;to 1, the transform- 31
coefficients that have been transnitted in the SNR base | ayer gre used for
reconstructing the resi dual of the enhancement |ayer represent ati on.
Qtherwi se, if t}ésfla uI to 0, the residual signal of

th
enhancenent t3yet*5*Fe ?es t Bl LT¥LohSEPERE-EF By h%l ﬁé‘eonﬁ;?/Rtl}?é‘Se
transform cbeférciant lewel s f266 trbabnalteutlt_aﬂ@m thed rasidea FGRE the

enhancenent nce_ the transfornms t are perfo d far
field nacrob%@%%%al rgtusiea? i'f ferentS St b gﬁ%leggltsﬁan %%egﬁﬁngﬁ@r‘gm
that are peri@rm@aloﬁoff)arréhiorﬁacdoblloekgpallr sf ihei enadvantageols yiea
avoi d mulst i Dé@prééér%éewﬁ by EQEBhQ@%GStEHeb&engHQdoﬁﬁﬁg g%' %@a‘?@?%r%

frame/field decision is gl In a prererr ment o
present i nve‘?ﬁ?%lc%%tsﬁrﬁva%( | éﬁéntth@ﬁatarsﬁ)eélfﬁlné@lttﬁéedabwe tefess ¢ FiGdsed

usage of a reﬁﬂt&t@éméﬂi@mﬂa@émelﬁwg basesiayer the etréh@f@&‘ﬂ%axt}%‘@”%@te
resi dual pred| CEI on flggk ﬁgl tranﬁﬁ H(Ted when the frame/field

deci si on of % Iéf]@ ar%tO Gk iPEd £ S it hed SNREERRANEBRENCF

| ayer. Ot hersmr@e],est héhsyntéhe et eapnformesittsal predipelrfeanrfdagtes ifnbekr ed

to be egqyal 0.t ecqder .side, According t,o an_enbodi f the
pr esent |nvenﬁlascltgon]@fo%}2 pahﬁisgx gg sp%cﬁ?%‘farl%t?(ﬁeolﬁgan%?fl é’rlocfdgem t&ﬁﬁgnd
the macr obltock siowens orbyt héoFigsddhhancement elsdyier lcaprbei26iexpressed aby

the fol | owi ng peeudo: codejed 50 farls  thaind] | owirig codg, def i g@gfm%e%t eps
performed by blocks 114a,b to code the syntax el enments nentioned above

into the ré&f Ot apdr BRAFa RAGYATH 12D4epLise . (1D)e. syquey element
i f(field_pi afdagss it edapte vapdrarecbéelidesl agagélsy a. reblBhalbfrom

fiel d_degoding flag FL /@afsr arre/fl eI d deC| SI on [ Ny o syntax clement
re51dual_predlctlon_flag, is only transmitted when the
frame/field decision of the SNR base layer is not modified
in the SNR enhancement layer. Otherwise, the syntax element
residual prediction_flag is inferred to be equal to 0 at

20  the decoder side.

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
25 expressed by the following pseudo-code. In so far, the
fellowing code defines the steps performed by blocks 1l4a,b
to code the syntax elements mentioned above into the

refinement layer data stream 122a,b.

30 (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

35 (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



(18) // enhancenent |layer 35 (20) if(nb-field _decoding flag EL == nb field
decoding flag) { (22) // franme/field decision of is not nodified (24) //
top macrobl ock (26) change top pred_ info flag // nodified - 32 (28)
motion/prediction (30) if(change_top_preghyinfo flag ) { (32) transm ssion
of macrobl ock node, notion and (34) prediction data 5 (36) transm ssion of
residual prediction flag (38) (40) start transm ssion of transform

coef ficient 2) levels for the top macrobl ock, (44) .//  bottom macrobl ock
10 (46) chanéﬁéé_l’bot_pr ed_info flag // modified (ﬁé)m"/t/m%lﬁ%ﬂ/c F88i ct on

(50) if( chahg® bot priddchafge fdopgpyed (1H2) fimansmi{ssi on of macrobl ock
node, notion d (54) prediction .dat 5 transm ssion_ of
residual_pre&%@tion_flag %?gg%&ﬂﬁ?g%)8£3§é{ﬂ$%§ﬁgn$%§?oﬁoo%oqF%ﬁ%form
coefficient {3%62) |evels Psedid Botdedm macrobl ock (64) } else { 20 (66) //
frame/fiel d deoi sion is mgdhfietsi688)¢/ fedioRMACEOR 05k, (70), tTansm ssion
of nacroblocE% de, notion and (72) prediction—data (74)~

resi dual pre tion_flhg is inferred to be equal 25 (76) to O (78) //
bot t om macr ock (80)sHaranspissiienioh FmaRPls@ekn rmdesippéion and (82)
prediction daa (84) resdual Pradl b ol lagoty Tnferred to be equal 30

(44) // bottom macroblock
10 (46) change bot pred info flag // modified
{48) ' // motion/predicton
(50) if( change bot pred info flag | |
(52) transmission of macroblock mode, metion and
{54) prediction data
i5 (58] transmission of residual prediction flag
{58) }
(60) start transmission of transform coefficient
{62) levels for the bottom macroblock
(64) | else {
20 (66) // frame/field decision is modified
(68) // top macroblock
(70) transmission of macrcblock mode, motion and
{(72) prediction data
(74) residual_prediction flag is inferred to be equal
25 (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
30 (86) to O
(88) // coding of transform coefficients
(90) start transmission of transform coefficient
{(92) levels for the macrcblock pair
(94) }
35 (96)
(



(88) // coding of transformcoefficients (90) start transm ssion of
transformcoefficient (92) levels for the macrobl ock pair (94) 35 (96)
... (98) - 33 The first if-clause (line 12) checks as to whether the
video source material has been coded by-the base | ayer coding bl ocks
112a, b such that a nmacrobl ock-adaptive franme/field decision is ,activated.
If this is the case a 5 syntax elenent nb _field decoding flag_ EL IS

transmitted fie tiiesanhancementel ayernd on 23 CUREERL nBCT of %tlfeﬂ‘:r‘t%f Yhe
several macrobl ock pairs ( in order to define its frane/fiel

deci si on in fHATC er‘?ﬁ’éﬁ?&@rreﬂ‘?t?ﬁirél Fre §E&hdcofedciRusENEl i pes20) asteacks
as to whet herodirey fratetkisel d12@, decissicon hasachangeeaich cbhe carhangenrat

| ayer relati b ere the,fra ield decision is coded
into nb fie Lginjéiée)/c%f kd ?fggéS@éﬁe ‘ext ST K& e {Tﬁ/éi 591%2) 5defiheCthe @
i nf or mat Pon SYIS-a% aﬁ%@(ﬁn@ﬁ‘edm@hénetlhie df@rca:m:e/rfg _dicgetdi sionthassnottbdenn
nodi fied. | nRyi f-fSt S a e

%n%%%%emént i¥ge§ YOI ax, gké (TacrObﬁgfklﬁEicatlﬁg as

change top pred info flag Is transmitted and
to whet her tH&Shith o pFedteekoraisf orlats oh6f o1t T riemt dedpne its

macr obl ock ifxrammdifieck 28 ¢ £ 2bh vent @ nihe subordinate i§y§£ ?héss%xehex
el enent thegeﬂ:re rep sent Sn i hdi cator 260 as shown in Fig.
this is the ‘¢ase {tHird Hle 69 seCTRCKF né 3059 é‘(hﬁé\nerna%?%b%ék‘erfﬁé@ldnew

mot i on b@ct@kgnaﬂdnreme$enbengedtune tineimbahanaeaehransydt ede (bt Des 32 and
34). Then, &25dJan nt | ement . :

resi dual predlctlon %Fg |§HE%%%orned%¥%ﬁeZ¥b%g |§ﬁ813§0p015mﬁgﬁﬁgrlpﬁg

t ransf or m c8et.fiEehtd qqgﬂﬂﬁgjﬁﬁthe current top nacroblock to follow are
transmtted as self-contained new transformcoefficients or refinenent

inforna;iong%or 30 ref'fﬁﬁ? Zlcurrent coar ser quantlzed transform

coefficient HBE £ on Zieafoar natd the information
15 transmltted when the frame/field dec181on has not been
modified. In this case, firstly, a syntax element
change_top_pred_info_flag is transmitted and coded (line

26) indicating as to whether the motion/prediction
information for the current tep macroblock is modified

20 relative to the subordinate layer. This syntax element
therefore represents an indicator 260 as shown in Fig. 3b.

If this is the case (third if-clause in line 30), a new
macroblock mode, new motion vectors and reference picture
numbers are transmitted (lines 32 and 34). Then, a

25 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 transferm coefficients or refinement information for

30 refining the current coarser quantized transform
coefficients. Then, i.e. if the motion information 1is
indicated to be adopted from the subordinate layer {no path

of 1f clause at line 30) or the new motion information
along with the residual prediction flag has been

35 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



indicated to be adopted fromthe subordinate |layer (no path of if clause
at line 30) or the new notion information along with the

residual prediction_flag has been 35 transmtted (lines 32-36), the
transm ssion of the transformcoefficieni,levels is performed (lines 40,
42) with the transformcoefficient |evels representing, in the K case of
change top_pred_info flag being set, new transform- 34 coefficient |evel
i nformation or ﬂ fferentially coded or  residual  transform.coefficient

| evel s, dependf %l SheT edicdGH b?gaFE‘taFéﬁ”flod@ friferentddLily | FRE3600 n
the other cassidiak. dranggdrop_predfifikachi-ag netebei ng ds@gsencﬁm@e on

t f t | .t f ff

ever s, 1 o ekt it S PSR FiGg 1€ T T e17d o IAdrcart-diff PSRt al
codi ng. Thi sofker r@péat ed feor @hen@et tom peedobhéok flkigneso44b60hg L@tl,n

ot her wogds,tHd aQQ%%@%@&%}“‘EBeEEEF g%entlggpﬂg'm%gpreééh¢as§egﬁdh@%

frame/field deC| sion being not no any case nement
the residualtFHtor TR | 7F § akekenpl heeel ey éoﬁrséestlﬁilélr_@ﬁfleﬁiﬁf@ﬁtloﬂmfl@él

zZzero, or '('jf gc.f' 'bﬁ‘ihﬂBéh.trecﬂTHthﬁeaﬂn@b@été hegbkkastheagntr @B@H‘ntgt ﬁd T$Q 515 ifsar
i's not use ut t e anew Si gna ransm tt that is not

di fferentialiSP caofuee% Fopp r’% e%?tt‘?rf‘a@acgo ﬁo ﬁaﬁ%é”?%pﬁﬂo%gﬁ)red info flag,

i ndi cates as to whet her the refinenment of the residual is conducted in the
"nor nal de’ i rarret er re used as, 20

subor di ng?eeﬁ ayéetrﬁe%ndgfﬁe regotﬁg%g)nt cr)]fce Vhltsh ?te5| d%a?sfegtcc?@%&dé?egt

di fference tid (3= rahstbe nt rever fiieilentde dirsdmenita oty soot amoin fihd, base

| ayer and réﬁ&@tQareiéﬁﬁﬂgﬂgnkaY%ﬁsﬂﬁeE¥E@1éﬁbfa§ﬁformatlon takes
change_ top/b new notion 25 paraneters are

(?Lta{c%red info fla% iS not set,

transm tted® the”pr eSENE “Case Wit Routre [diPESentTaY c&® ng?HiR- t her
latter is al'sefiossidite aﬁayl mchaoat edaabaivrﬁe pigRdtachur theindhagés So
transmf%ed

whet her £ he St dial "B ng Vel L 4"%0 FAPY o s EATDLP Phe 2361 aCCen el adsi s
set, then tﬁgam@muﬁéﬁghtthgtcod@drag:adlfferentlally coded. The first
flag, 1i.e. change_top/bot_pred info flag, indicates as to
whether the refinement of the residual is conducted in the
“normal mode”, i.e. the same motion parameters are used as
20 in the subordinate layer, und the refinement of, the
residual is «coded as a difference to the transform

coefficients transmitted so far in the base layer and

subordinate refinement layers if any. In case
change_top/bot_pred info flag 1is not set, new motion
25 parameters are transmitted - in the present case without

differential coding but the latter is 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 valid so far is used. If the
30 latter flag 1is set, then the refinement 1is coded as a
difference/residual/refinement, otherwise the residual

signal is coded completely anew.

However, otherwise, 1if the frame/field decision has been
35 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



di fference/residual /refinenment, otherwi se the residual signal is coded
conpletely anew. However, otherwise, if the frane/field decision has been
35 nodified relative to the base | ayer, new macrobl ock partitioning node,
notion vectors and reference picture nurBisers are transmtted (lines 70,
72) for the current top macroblock wthout signalling syntax el,enent - 35
residual _prediction_flag which is, instead, at the decoder side, to be

inferred to he equal é&&&ﬂimsffég FBlcnThiss i tre%%eatfg £0c B??o@@&tom

macr obl ock (Ilnes 78-86) . The —transm ssion of t e tran rmcoefficlent

level s for the&® cliff rlent 1HBBFBBHOER P&i edtedn tst dt t LN et 007 ahd Bbjs

after haVlﬂQstf@ﬁéﬁté@eqthhetm@tb@mtbﬂJQﬁﬁ@%éﬁﬂbéﬁr u@ﬂekopnanﬁs bottem
macr obl ocks for the whol e ?acroblock urse s 10 Qﬁgare

the s
por formed T o TTA: Shme ot Gok PANFEORE 9L EiG Wt n Faspentito b
above pséudoroodstemzadiatenick igais tlemphasized (hatetheonedif beyd syntax

Qout PRIt ey B SPOREL LLATENLS ot AMA LA Eende fon | LB BIS L 0B%08,

equal to crob Fve frane/ toding S enab
110) adaptlvekﬁﬁéﬁﬁthﬁqrqhk&Fﬁ% e@M@I tle 1 (hohe lmécrOFh©@herpauhe of

frame/fiel ddggissd on tgeonlgkdy-ansiityed a(rlé Nese 16, A8 We the,reney
macr obl ock palr is visited the first tine during the coding of progressive

refinement "G Weraite St el enent is different fromthe 20
correspondi ng syntax el enent of the base SNR | ayer, a new set of
macr obl ock information are tr nsnltt

: d/ d
(i hes 70, B0t oF o 0P heP it Gbi Sopu Br 2FRE netrShfachipart”  ahd
t he residuﬂmgmaﬁﬁm%iohhétagha;nmﬁefuedt$ymMa£q@@ﬂm(mpploeszaﬂﬂnha

macr obl ocks c%fdefdh%ﬂé%%f Rl agle RAlTdadnes J4. e 0 Yic BPAg addLblonatly. a

syntax el enent specif g the transformsize cou e-transnitt
codi ng procfeds?ndhi ’iﬂﬁcéo LPst-gFaRsfoem foete { Eiekd reddngofig hengbped.

macr obl o8k iin et. henssiagnifd icancer et he deserfbegd abovgukhi res 1 (1ine 12).
Further, the frame/field decision is only transmitted
(lines 16, 18) when the macroblock pair is wvisited the
first time during the coding of progressive refinement
siice. When the syntax element 1is different from the

20 corresponding syntax element of the base SNR layer, a new
set of macroblock modes, moetion and/or prediction
information are transmitted (lines 7G, 72, 80, 82) for both
macroblocks of the macroblock pair, and the
residual_prediction flag is inferred to be equal to 0 for

25 both macroblccks 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 level of the top
macroblock in the significance path described above (lines

30 90, 92). When the value of the syntax element specifying
the frame/field decision is identical to its wvalue 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

35 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 1s equal to 1, a new macroblock mode and



30 90, 92). Wien the value of the syntax el ement 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 codi ng- pp@dceeds with the top macrobl ock,
and here 35 first a syntax el enent, which specifies a change of ‘t he
macr obl ock node and associ at ed nDtlon and prediction data,

Change_ | OPPAEELLII 00 A0 el T ARG TR e dha e TOLPL SMDIEX cqLgTeNt

is equal to new nacrobl ock assSoci at'ed I on and
prediction debec hEY Wy | ths arsfd ey O%peesigiuag thedisddenof i rasi tual base

prediction fr@yr@fheap@setréﬁmt%s trapgatted. éts? nesTﬁé 3§)odﬁxee ¢pding

then proceeds with the first transf ormcoeff|C|en | evel 8
macr obl ock iRFYHEESF gt FRchhee fpath Quavedu FBLfigient %%wbmpﬁgt Esits

of a maceoblogk matrolrodmCi Obt 8eksighi €icdhes phirhi ehdndecadi ngofl ag_EL
and change top _pred_info flag or change bot pred_info flag 10 (when

applicabl e) and the correspondi ng syntax el enments specifying a nodified
macr obl ock piredikht i ont hodesg havel tal oadymbeeobloaksphtitredyr oakycbupther

transform coefficient | S are cqde t rder ed above,, jThat
nmeans, the syﬁét ax el errervf"?l\éﬂ) field ggcgélegd E%C%dg%gigﬁ%gnﬁa possi bFe
modi fi cat | orf oG et Grac bt obkf pr BHe @t i o | nf ehaageopotgprefelinfo _flag

correspondi ngyHEET @%'pqql&a@ﬁl'er) E$dONt Ye té&‘l%@éérﬁﬁﬂtﬁ]e%ﬁt%@&r @@Eﬁélﬂt@a' r
is visited the fj time and no transformcoefficient I'evel for this

macr obl ock S&ﬁ%ﬁ?’dﬁ“@be@n fefdmiad e @aGH e Cur PERELFdGres W@SZOhave
refinement sdlimesmd\8i mibaehy, thensmﬁ:aédel emiily chapgechéop_peednssbemf | ag

or change bg dnfo {l S ap si bl e rmdlfl atlo the
macr obl ock Ci)redt%%l on |In ‘g%lrét%ﬁ FsOdgﬁl y t?czfnsrf'?lfctl Td When febhea gbold
mb_fiel d_deddditngEkrag.ELthe egusiast oe28mebtf i eb df detddiagofiiag_6laghBL

co-1ocat ed magipbh 0pksBab el Mod e SNR hasgs! augr ’m%mtﬁ§ea§EE99h0Ck

is visited the first tine and no transform coefficient |evel has been
transnlttedlﬂﬁpqmﬁg§cﬁhcﬁ%%lBEﬁ corresponding macroblock pair) 1s only

transmitted when a macroblock pair is visited the £first
time and no transform coefficient level for this macrcblock
pair has been transmitted 1in the current progressive
20 refinement slice. Similarly, the syntax element
change_top_pred info flag or change bot pred info_flag as
well as a possible modification of the macroblock
prediction information is only transmitted when
mb_field decoding flag EL is equal to
25 mb_field decoding_flag of the co-located macroblock pair in
the SNR base layer, and when the macroblcck is visitéd the
first time and no transform ccefficient level has been

transmitted for this macroblock.

30 With respect to Fig. 4, the steps to be performed by a
decoder for decoding the scalable bit-stream 126 are
described . The deccder starts with parsing the base layer
bit-stream 122a and 122b contained in the scalable bit-
stream 126 1in step 800. As a result of step 800, the

35 deccder 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, 1in step 800, the decoder extracts the information



30 Wth respect to Fig. 4, the steps to be perforned by a decoder for
decodi ng the scalable bit-stream 126 are described . The decoder starts
with parsing the base |layer bit-stream 122a and 122b contained in the

scal able bit- stream 126 in step 800. As ﬁargsult of step 800, the 3S
decoder knows the field/frame node for each macroblock pair as well as the
notion paraneters for each nmacroblock as well as the existence-of the

resi dual inf$£%at£§@. In 855 words, in step 800, the decoder extracts
the informat?ohr - 2944245467 aRd DAL PPPEMIENE ThASE A dfereadhtid 28t Pearh’
122a,b. In the next step, Sfi’f&ﬂa 8022, t brederedRle ICheieksSk@sato twhethkeher

further refi or qua |t ancenent is ired/required. If not, the
decoder |mm§¥%gﬂgy decodes” % ?ﬂ bas8rlayeﬂuaiﬁ§y3tre§ﬁﬁ &6 o 1S

decodi ng st efr80Zec/ Depehdédg dff trhet spahkaldacestdwt ionedestedd/ deguidead,
the decedi ng, 80 r y y odli t he

bit- strean1126% ?%éicggﬁggngggﬁft%gﬁigkH}ggéf%PE%4fgveQé§§5h§ ?éegr884th
base | ayer HER¥tGEhso120419 apetdetodedoletiipracdordnneérapuhrefat the

st andar d anmédqmﬁ@ee@@amlyerfsgﬂggtbycltnege@yca@e%@l%e thef ibRed ykhe
finerly re oqgtructed ref i nement e5|red/reQU|red

gﬁ§ﬁ§ If a further

t he decoder e ¢ p3§bG%Q?QHﬂ%ﬂF%hé”##hnéﬁﬁieﬁﬁzﬁﬁd@ °ER

i ndi cati on (stmrfdetal @ecbdthgbﬁbagnayyi bit#&tﬁ@@ﬂgelESa bndméahédodb@e
not i on hance i.cat i pre

extractgg fg%hrgﬁeq%gé C%ﬂ whe% orgsF P ﬁ%ﬁt ?dergﬁﬁ? Erea fﬁf&yb
Upon step ZGWSHWQ%&Od@‘lq@m e keager ecoaﬁunadt from ttHes f famefflivel d

mode of the ;R ek paids.dn the current refinenent |ayer and the
significance of the transform coefficient levels in the base | ayer or

subordi nate. layer, the significance path and the refinenment path used at
the 25 encoder sider:ftorert heecinemphitr efd naaemt:euayg@mlr@d hettﬁ’l@xttlec%'&:i@@
step 80

CLoP S0 SO, PArSpR ) Ma el LIS AR BEERLTEOR IR0 ORt B

on/ of f indi dadiiggation {(mb_field decoding flag) and, 1if no change is
indicated, the motion enhancement on/off indication
(change_*_pred into_ flag) is extracted from the next
higher-order refinement layer bit-stream 122a,b. Upon step

20 806, the decoder is able to reconstruct from the
frame/field mode of the macroblock pairs in the current
refinement layer and the significance of the transform
coefficient levels in the base layer or subordinate. layer,

the significance path and the refinement path used at the

25 encoder side for the current refinement layer. In the next
step, step 808, decoder parses the refinement layer
accordingly ;n order to extract the motion information for

all macroblocks with motion enhancement on/off indication
indicating a replacement of the current motion information

300 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

35 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



i ndicating a replacenent of the current notion information 30 and for all
macr obl ocks with changed franme/field node decision, as well as the
residual information representing differentially coded residual
information or self-contained residual-i3dormtion dependi ng on

residual _prediction_flag being parsed fromthe refinenent datatreamin
case of 35 change_*_pred_into_flag being set, and inferred to indicate

differential 49 iR 1Gase,of cghange *. pred,.i f; being S
Next, in stec 81 tﬁe decoder checks f%‘?{ eacrﬂétér)reécrlg1 "ock %gl ryréa)lés tetthe
whet her t he 49%0RA9% i eFHCRBde UPas Sta@B  Bhangeddr el 28R V2% t heiBaBor dihsat e

| ayer. If yesssichesl Ctﬁe@ﬁiﬂftﬁcbﬁpﬁlé@ §Ee@n$é%r@@d trcﬁ%@C@éuaﬁa' peeothene
resi dual predl ct| ”Tla inferred to be current

ren ﬁﬂg ,. the
encodi ng data, li%E: genfjaﬁﬁ‘tl oh/ Fesidifal CSerféineF %OFHOPI'{éeSlduai
noti on/ réfi rréatemt wmf:br nete omo264ndmnd f266meaxt racfceﬁnétomt l2es 4e ndadh c ersent

| ayer data Lam t C n nt er vvev for_all
macr obl ock %B{;u rs dergggﬁeﬁrﬁgnéepﬁg I%%?n%q‘g 111 ¥not Pbeen ﬁﬁgl‘afnl edg tﬁg
decoder chedks aig nEiinem aaitearic enee ron/ dfofweivedi catforr, 2Q.1i . @actchelownt ax

el enent cham@%&f@%é\f&éﬁ@ml@ﬁdt@odé@’“ﬁéQeﬁoﬁ%bgfloﬁeﬁ%géﬁe”%he

information 264 or 266 exists for the respective macrobl ocks o

macr obl ock PEGPY9% CPRCES sthRe BREON t Ka hfateriean f efidds - ipdigator,

al ternatdve i .enbothaeniyieft negemehlte Enkigat oBL headdahaoh @nat;hl SadSto

macr obl ock, w'heech rhemgg%gn rHor mat i gn, dre Taces é) t he

resi dual daf'a for thiahacr SBIEIE FEdEn dllﬁg%ﬂla £hE re {)e&rl IﬁélStS
transmttedfior tHee | neopingidat macstatdamks . ef tesi dualrgirledilctpoancfl ag. To
be nore pregise ;d ”cr{éﬂecgéée %ed%g%%% Hé%l%@éaé‘ce”?ﬂt kaé{%e‘éﬁ%% ter eam

20 in accordance wth the above-pseudo cod e notion 1 nformatio
al ways repl &F0@difketeaseilncdase of NeheCUY Famb/ fiel Horlediasion foa n@hﬁét

nodi fieds thacresiidua, in&or mMd ORot $of eRBGaGhAr1def | Bad qeé@%é@ enR
sone indicat rediction.f in the cas t he

| |
Shove peaugeedtne i e A R B B kg ke e ofe Penf S tmeR:

t he notion khkor metipectfiore a Speci fixansmitted in  the incoming data
stream, 1.e. residual prediction flag. To be more precise,
in the case of decoding the enhancement layer data stream

20 in accordance with the above-pseudo code, the motion
information is always replaced, whereas, in case of the
frame/field decision being not modified, the residual
information 1s replaced or refined depending on some
indicator, namely residual prediction flag in the case of

25 the above pseudo-code enhancement layer data stream. In
case of replacement, the motion information for a specific
macroblock contained in the enhancement layer completely
replaces the moticon information of the subordinate layer.
In case of refinement, the information of the subordinate

30  layer 1is combined with the respective information in the
enhancement layer. Especially, the transform coefficient
levels of the enhancement layer are deguantized and added
to the already having been dequantized or scaled (and
eventually summed up) transform coefficient levels of the

35 corresponding transform coefficients of the subordinate

layer.



macr obl ock contained in the enhancenent |ayer conpletely replaces the
notion information of the subordinate layer. |In case of refinenent, the

i nformation of the subordinate 30 layer is conbined with the respective
information in the enhancenent |ayer. Espgecially, the transform
coefficient levels of the enhancenent |ayer are dequantized and added to
t he al ready having been dequantized or scaled (and eventually sumred up)

yanstorm coethLeyent, | 9Y8l.S gt e b col eRRONALAGLLY BNSLOLMiGORIL clent s
of the subordinate I £ 'i"6n “énhancerent
on/ of f i ndi cafeYSs §H6%s tﬁ"ﬁatentﬂ@élcé?ﬁfme]n@rﬂrI@@/@rnﬁaElOﬁ@OnDtaN@@ncement

enhancenent 1mﬂ£@mﬁanbﬁn Fer tBﬁere%@@@bb%§v€30%9%&%%Kocﬂothh%&hh% Chﬁﬁged
with respect to t % w1% on data for tgls macr obl ock 5 t he decode
8

refines, in S¢epJ8 e'FeBFdbaf® § Fam8§loﬁe§ﬁ§aoﬁoéoﬁﬁ#ﬁlW@Qﬂﬁ?%ﬁﬁWent
transform<uﬁm¢|thendscogamne@fhnmmttuh|gug§n®gsgataesgég@au§@ tiak zang,; -
via de- qua o) i nf ormati on _of C

reflneneﬁt q%%%ﬁgfogfre%gﬁP%gg%ﬁ n§e§|du8Fr88% tFaQSfPﬁ@ 160FE5ﬁ§F8ﬂ%S
coefficient Jaiesd ﬂéﬂmné@efquwmﬂanumﬁkaqa&mbamaﬁpoﬁaﬂEﬁn$|zev1a de-
Thereafter, dufscaidelohavi ng,perbonmedeany ofesLaps; 8l2o¢ 816, %ﬂqr%ilt% for

al | nacroblocks of the current picture, procedure returns to
802 in order* &l EHBEKE aéaﬂérvw{é’trherreﬁmlt%rthéf |rr¢§r$§ﬁ1tah Safesi r éder eddier ed

I f yes, 10st epsa@Ofoto 8LBedrra dpemftor nedvagai n Joriddie next refi @%@%@ted
| ayer. Clhermnse t he, rocedure steps forward to step 804, where the

current encSlify il a8 Hewdd®t:Ci.e. 20 the re-transformation, such as an
i nverse spectral deconp05|t|on is perforned, the picture content of the

racr obl ocks s puedii ed; by, use gt thie, Gur TSOLCOBRLAN 0ol TBELOD 319,

based on al ready reconstrucie erence ures an ntyhe I esi
i nf or mat i on Bt-ai ALd @}&rﬁp¥e52$ ﬂﬁ@ﬁﬂhﬁQﬁﬁﬁoﬁ§ Ebvebi pledr et hpihsure,

predi ction tdnis phtatdete LRLQRAEr tl0 8l dgphe; guphent: RIEtME-ENaEt $ o
reconstructeq] Jﬁgr further refinement is desired/required. If ves,
steps 806 to 818 are performed again for the next

refinement layer. Otherwise, the procedure steps forward to

step 804, where the current encoding data is decoded, i.e.

20  the re-~transformation, such as an inverse  spectral
decomposition, is performed, the picture content of the
macroblocks is predicted by use of the current motion
informaticon and based on already reconstructed reference

pictures and the residual information obtained by the re-

25 transformations combined with the prediction thus obtained

in order to yield the current picture in its reconsﬁructed

form.

Summarizing the above embodiments, they represent an FGS
30 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
35 frame/field decision for macroblock pairs of the base SNR
layer is allowed to be adaptively modified in the FGS
enhancement layer. It 1is possible that the frame/field

decision for an FGS enhancement layer is signaled by a



Summari zi ng the above enbodi nents, they represent an EGS 30 codi ng schene
with the follow ng properties. Firstly, the coding of refinenment signals
for frames with macrobl ock- adaptive franme/field decision in which a pair
of vertical adjacent macrobl ocks is eitherg coded as a pair of franme or a
pair of field macroblocks, is supported. Further, the 35 frane/fi,eld

deci sion for nmacrobl ock pairs of the base SNR layer is allowed to be

adaptively madifded ¢nehde: FES, n layer. .t is possible that the
frame/field decision for an F@ggﬁﬁaﬁggﬁg’sﬁtlo%y it % grial et PyPachoet
syntax el emeMEFGPEHCh RELFShI ek T r F6F ferhansebset ofayewmcr dolrockhe

bai s in therBeScnhancessts | ayst ibin Ui FRGLOP! p0K PALLS, : £07  whig
ane/field decrsion i's

the frame/fiel i sion. is pot ignaled, the frar ‘
inferred by %s%%rﬁ%% C]:{I rggay %‘?fh%/sn%ﬁje‘a S\l 81 erBntisn f 41w eshe benbosli nent |,
a conpl ete Sétreslymacrobintktant sontand dquredinatd onrni Bhar RN deht . 4
transm tted whgpthe fr /field decisi i t he_enhancenent |ayer i's
di ff er ent from?het&f%r‘arrglg?ielgk de@%ngﬁTSFQthemgﬁﬁpﬁaseaT%yérPr@@%?%&%&
el ement speci-PyPhEatd ohd susage sofl ta ek sitdual t hr etk aaid M & TOMENR: base; o
| ayer may behenfetngd-dpehe g to.X frame/fjeld decision in
t he enhancengnt.lager s %iffe?gﬁ%Tf?8n1?mgf$$%£€/ﬁ%§WH Lb%ci%ﬁ%ﬂ?i%l?h%
SNR base | ay8F 1AL PhiPL, taey &life bomex Layseni A ettt aiemesi dyadcifying
predi ctiléh i shappkied aﬂﬁ‘iF&ésﬂ&béhepf§&9@§iéHCE§gmrgﬁhd%Isénﬁ%ygﬁsﬁs

i Ci S 0 urr ent? FGS

obt ai ned by éipgfegﬁgg the transform coefficient leve ~the T
enhancement Tayer. Al ternat PyefFiefor-Codt h “i&sr dhicodka st/ i e hvacteastl ook

pair, a synthX Elenenhamepriee tt ransm tieddihearetheirkofr ame/ field decisi on
in the enhanggrepichaysr L§=20: )k dentical the frane/field decgision_of the
SNR base layer.. This s nt ax g?gﬂe%%s%bu}%ggﬁécﬁ¥§ gﬁé?heraavﬁgwe of X
macr obl ock FOnt aRT/ 6rapr & ci¢ vk val opretiion ios ity amspltéedann tthe -GS

enhancefént tlayereafonshatfigfed heesiBLEIN §ﬂ§A?IspG§piSE%8@ Laf of matjan of
t he co-Iog:at&?i 5 chrobloc in the SNR base |ayer are_useB. The' noti ofF
conpensation tor Fiel d mHErobibckSEEfELprREr el oks aofi dle current FGS
enhancement layer. Alternatively, for both macroblocks of a
macroblock pair, a syntax element may be transmitted when
their frame/field decision in the enhancement layer is
20  identical to the frame/field decision of the SNR base
layer. This syntax element could specify whether a new
macroblock  motion and/or prediction information is
transmitted in the FGS enhancement layer or whether the
motion and/or prediction information of the co-located
25 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
30 & 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.
35
Lastly, it is noted that the syntax element for specifying
the frame/field mode of a macroblock pair may be
transmitted wusing conditioned entropy codes, where the



basi s, whereas the notion conpensation for frame nmacroblocks is perforned
on a frane basis. Simlarly, the inverse transformfor field macrobl ocks
may be perforned on 30 a field basis, whereas the inverse transformfor
frame nmacrobl ocks nmay be perforned on a fsiname basis. Further, simlarly,
the scan order of transformcoefficients inside a transform blogk may be
dependent on whether the nacroblock is a field or a frame macrobl ock. 35

Lastly, it ischetieddnhats t@ggéygé§§ %hquﬂ%eépgmépgfé{% ?dg g.gﬁ?ngééleld

node of a nairobloc pair usin
codes, where PREL® 4@3%&%%%%@ dlé’pel?i“d%n‘imbrbam Iapere/ f Fet dexadel of

the co- |ocated myenabi ackernai! 156 t6euBhRRaSE haker«FOh PXAMMI L. o ¢ Lhe
synt ax elenegg %58 co%Jd be transmtted é means o ent’r opy cod% u5|ng
a probabil ity estriat SN hatS 18 5 YepBRARAPIdA the SFitdmg/ticane tHde 1S
deci si on 212d¢petHenbase Hrayefie M natdye hbdbSqapetedohhat; ot he, abave e
embodi nents were, especially related to the H 264/ MPEGA- AVC standard. 10
However, the present invention is also applicable for to other .coding
schemes. Depending on an actual inplenmentation, the inventive coding

scheme can beihaphemented {8 hasdware oL in softyare, Y&Tgllergelfug%e V{%}hegd
S

present invention, aLio relates to a conputer program
on a conput erSPeRHADLE nediiakteducias AheD, fé %ﬁiééMBEGén&V@t hert dtataard .

carri er 10Thellgresent tlh@vegﬂte@éht S inkReRQINAT € sala3Q.a GOPULSL DT @gran,
havi ng a pr ggg %h mhen executed on a conputer, per%orns 20 the
i nventive net descri Bed gﬁnnectlon with the above figures.

Furt her nore, is noted that all steps indicated in the flow diagrans:

coul d be 'm@@m&% Do ERPEELLYE TRANSART A 30 ne TR T e T

conpri se sub-routines running réuit par
li ke. MhlIeﬁﬂﬂ?@%wéﬁ%in&ehaémﬁééﬁepﬁﬁﬁic&harhyrsh@Mﬁ and in software,

15 Therefore, the present invention also relates to a computer
program, which can be stored on a computer-readable medium
such as a CD, a disc or any other data carrier. The present
invention is, therefore, also a computer program having a
program code which, when executed on a computer, performs

20 the inventive method described in connection with the above
figures.

Furthermore, it is noted that all steps indicated in the
flow diagrams could be implemented by respective means and

25 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,

30 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 thereocf. It is
to be understood that various changes may be made in
adapting to different embodiments without departing from

35 the broader concepts disclosed herein and comprehended by
the claims that follow.



described with reference to particul ar enbodi nents thereof, 30 it will be
understood by those skilled in the art that various other changes in the
formand details nmay be made w thout departing fromthe spirit and scope
thereof. It is to be understood that varigpus changes may be made in
adapting to different enbodi ments without departing from 35 the broader
concepts discl osed herein and conprehended by the clains that follow 42 -

Clainms 1. Decoder for decoding an encog reci sion-scal abl e data stream
(126) encoding a predetermned picture m§~%§§0), t he encoded
preci sion-scal able data stream including first precision encoded data

(1202 b) having bheoseedeter m Aechi fbur ey encodede thareln wh 81118
preci sion by treatlng $re det er m ned ortlon a,b)" o
pr edet er ni ned pi ctaFe SFiean (ﬁﬂ?@ﬁ:'ﬁ@éﬁéhmmbealopaﬁdeteemdnmﬁseplht@her

preci si orb i nf or mat2oa) (122aeb) ene@@@@se@tﬂer&samaqrae&ié' O@atﬁQCOQ@PeQIﬁ“ a
having the prede%ﬁég1€e rt| n 20 24, encoded therein wt second
preci si on hi gher hed ﬂ§? pPé& éﬁdﬁnb€”QQQ%ﬁ|Qﬂf%rﬁﬂ%@%dékeW®Wh@@

po;;ion (202a, ?) bh@e@nﬁdensrmmeedfpﬁb&ﬁﬁeWﬁ&@d@@&fﬂﬁﬁﬁbﬂﬁfﬁatmﬂa fliﬁ%
refinenent infor a ing_ t i rst, precision- ata
to obtain the sec%ﬁ%épélé(g]?s?%nggﬁégghg “d& %eétr?&rq]ﬁ%{éﬁ%%?rhf Qﬁ%‘?qkﬁh
(256) indicating &h t%%s@ﬁ%@GB?f@kﬁ@ﬁeQGthﬁeaacﬁaa@¢|qmdfuffffﬂmﬁ4ﬁj§éd
20 W se 10r eal mentabe! neendtheskl ol gieaci shop: ensadedecdara and {heysseond

preci si on-encoded _data, the decoder conprising: check
checking the |nmﬁﬁﬁﬁ%ﬁFnE%p?nFﬁFﬁﬁgl@ﬁ%%#%%?WMﬁ%¢@@e@aﬁétﬁn@aﬂﬂﬂ&;Qbe

change in the frameidiféshthad spoteeahmamoef, i)hes proeges erALRed, RARG on
dat o 30 arrang: g feahsr CHEOa50) For S  RE | W ceti'o fgg'fzg:lggﬁsgspoyded
i ndi cate the frafe9diield- whse pneskttimemined portion (202a,b) a second
15 one of frame-wise and fieid-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-
20 wise treatment between the first precision-enceded
data and the second precision-encoded data, the
decoder comprising:

checking means (810) for checking the indication

25 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;

30 arranging means (810-816) for, if the indication
information indicate the frame~/field-wise treatment
change, disregarding, at least partially, the first
precisicon-encoded data with respect to the
predetermined portion and arranging, 1instead, the

35 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



change, disregarding, at |least partially, the first precision-encoded data
wth respect to the predeterm ned portion and arrangi ng, instead, the 35
second precision-encoded data as data for decoding, or, based on the

hi gher precision information, refining_the first precision-encoded data to
obtain the second precision-encoded data and arranging the - 43, obtained
second precision-encoded data as data for decoding; and decodi ng neans

(804) for decodin rranged data 5 for decoding by treating the
pr edet er m ned por?ngﬁg iR CBPgdeﬁ%ﬁ?ﬁ?&RPIﬁQﬁQﬁ%gtHé”ﬁheaéf 8?5ﬁe-ﬁwge

or field-wise todreedastruendt he predetermined picture wth the second
precision. 10 2. Decoder according to claim1, further conprising parsing
means (800-808) for parsing the encoded precision-scalable data streamto
realize the firstepPeéngi drantod8dddatmmandethdihyghere preckhsed data

i nf or matizon. 15 3fo&@@@%@iﬁ%0%ﬂ!%§@i§%a£ﬂ%]_2 whereLn;Lhe parsi.ng peans
is configured to Perforn1 he "parsing of the |8ﬁer préecision information
dependi ng on the “IRdiRRIOEIFRRiIEHIIZ0 Bhe Davttler facEoréngise any of

the preceding clafisld-wheeeitn t hepredetesm prd LA €obsiRaNt Pfcta M deo

pi cture sequence (104) d_the _decoding.neans is configured to extract
not i on infornatioﬁ}gﬁdtgg F%%%%gtP680%géPaua| information for the

predeterm ned portion fromthe data for decoding, apply the notion

i nf or matligon 20 resonsiLpct gd nce_pi res to obtain a L
not i on- conpensat ed r,edi'ctiocr:I6 %gﬁghegoprégéfgrnﬁhed%ﬁgﬁpﬁgn,QQm?rlSl”g

reconstruct the 3077t eét ePfiffiéd J&di-G¥hasedon pées mgi ohheonpensateed
prediction and thergesdtialsenfopMmBt icRa stream to realize the Ffirst

precision-encoded data and the higher precision
information.
15
3. Decoder according to claim 2, wherein the parsing
means is configured to perform the parsing of the
higher precisicon information depending on the
indication information.
20
4. Decoder according to any 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
25 respective residual information for the predetermined
portion from the data for decoding, apply the moticn
information to reconstructed reference pictures to
obtain a motion-compensated prediction for the
predetermined portion, and reconstruct the
30 predetermined portion based on the motion~compensated

prediction and the residual information.

5. Decoder according to claim 4, wherein the decoding
means 1is configured to perform an inverse spectral

35 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



5. Decoder according to claim4, wherein the decoding neans is configured
to performan inverse spectral 35 deconposition to extract the residual

i nformation. 6. Decoder according to any of clainms 4 and 5, wherein the
decoding nmeans is configured to perform-the - 44 application of the notion
information and the reconstruction of the predeterm ned portion, dependent
on the indication information. 5 7. Decoder according to any of t he

precedi ng cl ai ns, g, e ra ans (810 ﬂﬁ is configured to
di sregard the secghghbﬁggﬁgﬁgn g%cogg%pdapg ang aﬁ?g% Athetfi pg¢ the
preci si on- encoded f{G&CE Sd Ut ieof or L teeogdirrgleitie ravi niens tpaicti oon depémigent

decoder signals tb@ttﬂétjﬁgﬂ&ﬁﬁg&pﬁmgyy%égcg Are is to be reconstructed
nmerely in the first precision. 8. Decoder accordlng to any of the preceding

clainms, wherein the arranging neans (810-816) is conflgured 15 to, if the
i ndi cat i of |ﬁfornﬂbcomemndacab@d&hg absengg, ofpra Qgéngsré h ﬁ%m?
en I rst

frame-/fiel d-w se freatmen é t he predeternlned portion
preci si on- encoded data and® Ke '$8GdNE prEddissi Cbr?t?o@edl%éf%fl%h@tﬂ( {B814)
refinement changediafegmati ont{@60)cicnntihe 26k encostede ps 86t $i 0Bz$6al abhe@
data stream as tozwhether e t _precision-encoded data is to be
refined with resgect ?o Jﬂ%y figé ef %F%g Bortlgﬁdgﬁ‘(g%: 2 afd, 93dépeifii ng
on the check resuf8CORéBE ﬂﬁeaﬂlﬁ@ﬁtrpﬁéapQI@@-&ﬁ&odﬁﬁnﬂwﬁmigmgdAMS(tﬁ&tto

be decodarl vith 2Gneespeetictarkhphr edetermined port] o, or Jefing (810)
based on the high rnatlon the first precision-enco d%ta

I si,on
to obtain the sec%%ﬁ Ve&Pst éﬁé@d@éeﬁéﬁéoand arrange t he obt ai ned
second precision-encoded data as the data to be decoded. 30 9. Decoder

ey o on 2, B PR T e LS PR Bt

wherein the arranging means (810-816) is configured

15 to, if the indication information indicate the absence

of a change in the frame-/field-wise treatment of the

predetermined portion between the first precision-

encoded data and the second precision-encoded data,

check (814) refinement change information (260) in the

20 encoded precision-scalable data stream as to whether

the first precision-encoded data is to be refined with

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

25 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
precisicon-encoded data as the data to be decoded.

30
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
35 comprises another predetermined portion, wherein the

higher precision information lacks any second syntax
element assoclated with said other portion for

Slgnaling an absence or an existence of a change in



predeterm ned portion and the predeterm ned picture 35 conprises anot her
predeterm ned portion, wherein the higher precision information |acks any
second syntax elenent associated with said other portion for signaling an
absence or an existence of a change in - 4% the frame-/field-wse
treatment with respect to the other predetermned portion, wherein the
checking neans is configured to infer a value of the second syntax

el enent by use oftﬁlregd%mcgzgked syntax 5 elenents in the higher
preci si on i nf or mati'én. 19" DeLoBEF~Ye86r diiRp ey Waft ht hee ppecieditvg the

claims, further cahpri sipngdzeeond Lheckidng MBans fidreid thee i@ﬁé&ﬁiﬁgn
e

information indic t he absence of a 10 ch einthe frane-/field-w
treatment with re@%ggﬁ o Fﬁg%69§&§¥%r5?néﬂﬂ%%}t?oﬁ?ﬁéﬁéc?fn§hé’ second

subordi nate infofiatiAen €260kntn tthe hisgherofr eciisdady i NElpsEBEd ONsy@Sak 0
shelher e secondipresks) on eakodeddal o Ll udes, Lipn, nfor el o1

and/ or residual 15 information, an et'her

encoded data is to replace the first precision-encoded data with respect

to the predetern nedoperti 98c6rdthe sgC prgci sh,an- ata
dedi cated for re%&n%gg t he finst,%recis?ﬁﬁkeﬁ%odghgda§ggggggﬁgafﬁl%ﬁn?he
second preci si on-encodeld AR 4% bt $F AR c KK Kirgs UN¢answhEesi n itthethe

arrangi ng neans isndonétgunedihdorpecfonm theidbseegarHbng;806naET angi ng or

the refipping and ging. wWi.th respect, to the nmotion and/or, residua
i nf or mation depen%@%%agnkthﬁ%hggﬁm?eggﬁ adiglff.qﬁﬁﬁﬁﬂﬁ“?ﬂ%ﬁﬁﬁﬂ?ﬁfﬁ%?%ﬂy
of the precedi ng &P atthe, Pugeedmimedseocond opr,ectlsé ontencaded:itatd nat e
conprises transfprmenaetfbgi enkglieviegl s : st.or.m. fficlient matrix
representing a notion-conp nsgted)BO regﬁ%ugfgégga%%ﬁgggﬁ%é 66??5%?%%OQhe
predeternined pdttioh® aWdeiiérei Fithe PaFsRdg RE&RS silonaenanged t dlata
associ ate the transforgecoef fiei ot | eviel Sodi@tion and/or residual

15 information, and as to whether the second precision-
encoded data is to replace the first precision-encoded
data with respect to the predetermined pertion or the
second precision-encoded data is dedicated for
refining the first precision-encoded data to obtain

20 the second precision-encoded data, to obtain a check
result, wherein the arranging means is configured to
perform the disregarding and arranging or the refining
and arranging with respect to the motion and/or
residual information dependent on the check result.

25

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

30 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

35 encoded precision-scalable data stream and a scan
order among the transform coefficients, which is egual

to one of a first and a second scan order different to



transformcoefficients of the transformcoefficient matrix according to
their order of occurrence in the 35 encoded precision-scal able data stream
and a scan order anong the transformcoefficients, which is equal to one
of a first and a second scan order differ to - 46 the first scan order,
dependent on the indication information. 12. Decoder according to claim
11, wherein the arranging 5 and decodi ng neans are configured to, if the

i ndi cation infor ion .25?) i ndicates the presence of a change in the
frame-/fiel d-w se treat mEAt of S#Re CiF®tiet t§RIEEYor tron thepplydanathver se
transformto theitrfarskarimnmatri x to obtain the notion-conpensated 10

resi dual, conbine the notion-conpensated residual with a field- or

frame-wi se portion of a reconstructed reference picture displaced fromthe
predet er mi ned 2 -poPeiconelyy amtdohiniqf bomatizm i htlj cahedeiin tthe: hhghehging
preci si org i nf or magi,@n flrs r.eci si on-enc d 15 datag to ahtaip a
candi dat e reconst%&gt egfepcigcgc}?urﬁée t gtgn%i S ééggal c:togjt élrreégong?ructleffj pFE‘Fure
in case of the seBBnEabAB O NERETRLARE- Wided Janihd i@l thwi slee heregence of

frame-wise, and, if dhengecand ene of r4he ffapeaW, see %Jefn%lr%wo € jflge
field-w se, convert &hg candi gate 20, reconstructed picture froma fie
representation i nto g "FFrAMBCrept¥derfi®at | BRAPLY Gt ai AVERES ddamstficudt edo

picture. 13. Encotliee ftornedoadi ng: ta i edet ebrbAR HHCti€) on 280ROMPEL SEAT:
base engedi ng nea ( , b 2a,b) for, hy treating .a predeterm ned
portion (202a, b) gésg&%ggde 8?1“%nlﬂgd)Ch6i R R ) S fl?%tﬁ’fe‘j-e‘\’/ﬁjsewbﬁ?h
field-wise, 30 entodiifydhe predersemwied ppotrurieni bl aaf irstonprectséon

Lo obtain first prectséen: encadeddataso(120840) ; det erfl nal Lot IEAS:
(114a,b) for deternmni nrg hi gher ~ 35 precision information (1203, by

treating the poertion by motion information indicated in the higher

precision information or the first precision-encoded

15 data to obtain a candidate reconstructed picture that

is equal to the reconstructed picture in case of the

second one of the frame-wise and field-wise being

frane-wise, and, if the second one of the frame-wise

and field-wise is field-wise, convert the candidate

20 reconstructed picture from a field representation into

a frame representation to obtain the reconstructed

picture.

13. Encoder for encoding a predetermined picture,
25 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,

30 encoding the predetermined picture with a first
precision to obtain first precision-encoded data
(12Ga,b);

determination means (1l4a,b) for determining higher
35 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



predeterm ned portion the other of frane-wise or field-w se, the higher
precision information representing second precision-encoded data having -
47 encoded therein the predeterm ned portion with a second precision

bei ng higher than the first precision by 4yeating the predeterm ned
portion the other of franme-w se and field-wi se or refinement information 5
enabling refining the first precision-encoded data to obtain the second

preci si on-encoded gdata;.and ruction_neans (124) for constructing an
encoded preci sion-scal %%I etglg?gfrt’st r AT (PLE%?QEHE%P?IS t RETE6Opr edéttdr nianed
pi cture to includeet®endipsecpsbenshoingentgded daka €420aibks %Q@chisgr&r

precision infornmadyonk23a..p)+apd indi ion information 56

i ndi cating a changfle in the f??me-?f i.ﬂe{bgj-evc\ﬁfe&tq}ee%t ﬁé%:%w& gﬁ% other of
predet er mi ned por ti'gHbet ieen ke fiesd-15spr ewi sirerf-iencodad dafarand ithe
second pr &ci si on- ecendddady das i Eneoger..ac ing to ' 3 erein
the predeterm ned, 'acitnur furth%l?gcorrprj s,(gsS arcﬁ%{%elrr&éig %%ﬁ%%r%ﬁ%dto
portion, and the higher prici¥ioHd ididietiYn el sele@piesant sndt her second

preci sion- encoded data having the other predeterm ned portion encoded
therein with the se¢qnd. | Si tr ing the other predeterm ned
ﬂtﬁgéz’@‘%}alpg ('l%ﬁi-v&g%% 6PPPESHEEL e Bt hepcoded

portion the one of franme-w se and fiél

refinement i nfor REECSF IEaiidaigref | matg otdteredn r st1ps eci shopdiggcodad
data havitng the obhedepredat LT Ned portion, ed,therein with the first
preci sion, wherein tchﬁ det eC{Pg np!e;lti on maﬁslpgmgggf icéé]uer edU:[Sorlc det &r ¥ h&"the
30 second- preci si 6H&REGded Tt subh?¥ha) sanme tbenpr its@hehi r stpteansionm

coef ficient |evel $nébraafiiost (11;2’2@”35)0réﬂ@?O%B'&%E%@Bn”@r{ﬂd&ﬂa&%ro@ﬁe?ﬁ%Eg a
not i on- conpensat ggdgggggggl aofchtahe pr.ed er&j ned portion, an the o r
second preci si on-encode t4 SO°UA&t *Sane S35 {EoifT s bk treerstioent
coefficient | evel 8fof tdie predetermined portion between the first
15 precision~encoded data and the second precision-

encoded data.

14. Encoder according to claim 13, wherein the
predetermined picture further comprises another

20 predetermined portion, and the higher precision
information also represents other second precision-

encoded data having the other predetermined portion

encoded therein with the second precision by treating

the other predetermined portion the one of frame-wise

25 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

30 second-precisicn 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

35 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



second transform coefficient matri x representing a notion-conpensated
residual of the other predeterm ned portion, and the construction neans
bei ng configured 48 to insert the first transformcoefficient levels into
t he encoded precision-scal able data streamin accordance with a first scan
order anmong the transform coefficients of the first transformcpefficient
5 matrix, and the second transformcoefficient levels into the -encoded
preci sion-scal abl e data streamin accordance with a second scan order
anong the transfbP mB§EFFi &iéntlsl Tt theaRetord £Pahsieiantcderkilsi émto

matrix being diffenent éiovadde firsdiscan-sdD gpder. db: s Encader,@ccqrdi ng
to claim13 or 14acgge&ein t he congtruction means i s configyred to perform
the construction®8uththat U EBrPeltTphr SFAG OF OEKe 2HCGRer E5 tHPdSiiSitan
i nformati on dependgebhithentadi edti onhei nfrdrnrmat | obradéfoBACOdRE f&GCAktNg

to any clsai ns 13 rei h redeterm ned picture is part of a
vi deo pigture Zdﬁggég%hggﬁl10§?éagﬁxgﬁggbgggn5%85@iﬁﬁo%égﬁgl ﬁ% ﬁﬁgels
det erm nati on meahstar &feskegredesiuchrenasiphessedehde piecasismrecoded
data enabl es oMuﬁéﬁémhgm%éonwigﬂfogﬁatgggoggd/g%a%esm%éﬁye Lgshdual ),
information for the géedeternined portion fromthe encoded preciSion 55
scal abl e data st reaSHYIlyi f§etTHe Giotiitoh i Rfor nikE on saaPnd r eddynelesded
and reconstruct eccaef £renaet i€k UL €51 0508t AFArani0Fi-oR- ¢aBPERsated an
predictign for t gedeternined portion, and reconstructing the
predet erm ned portion based on the notion-conpensated 30 prediction and
the residual information. 17. Encoder according to claim 16, wherein the

base encoding means,and the.defieri nal | engrangsare. confi ghred such, that
an inverse spectral deconposition 35 has to be perforned ‘to extract the
residual informadQiprEruction means 1is  configured to perform the
construction such that a correct parsing of the higher
15 precision information depends on the indication
information.

16. Encoder according to any claims 13 to 15, wherein the
predetermined picture is part of a video picture

20 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-

25 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

30 prediction and the residual information.

17, Enceder according to c¢laim 16, wherein the base
encoding means and the determination means are
configured such that an inverse spectral decomposition

35 has to ke performed to extract the residual

information,



49 18. Encoder according to any of clainms 16 and 17, wherein the base
encodi ng neans and the determ nation neans are configured such that the
application of the notion information and the reconstruction of the 5
predeterm ned portion have to be perforned;gdependent on the indication
information. 19. Encoder according to any of clains 13 to 18, wherein the
construction means (114a,b) is configured such 10 that the indication

information inglj catesoibe abs f change_in the frame-/field-wse
treat nent of anotgﬁrngredetegggﬁgg 5%rf¥3hq5§ ?+ﬁ9?ﬁeé§té?ﬁiﬁéd vhiegtaume,
and the constructi'ol mBARE aMfCeRhieny derems nawd om heeadst @rei 6905 bgURRE such
that the 15 encodexkreshsi@hrsgababherdata, gLr conprises . refinement
change infornatioqj&%%% i ndi cating as t%rc ﬁﬁ%tﬁggh%ﬁgP PPSPﬁpFEEi@PGﬁOH
encoded data is to be %ﬁ%?ﬂxi\MQH? respBEt torehenothert predet exfi nedhe
portion of not, amdﬂﬁﬁidnmﬁmﬁqppeetsbgnHgﬁ@rgg;%%nﬁﬁkfgggééoggkg dent
represents furtheQW{%méuyﬁagcégggrnat on epabling refining the TiIrst
preci si on-encoded data w respé%th ° iRt bt her predeterm ned portion to
obtai n ot her second-precision encoded data encoding the predeterm ned
portion withithe seecead Practsh ., Engoder . accordi ng to any of
clainms 13 to 19, wherein the ég%% régtggﬁfﬁﬁgngffi@ia,ﬁ)1?% tonf vharedn
such that the indi'Cat FORSFAF6EAARI OReandi catbéa tie abseneoafiafiradchangg in
the framgl/fiel d-whse tureatimMcof 130 aReLhRL (RLEJGL e ned partion of the
pr edet er m ned pigﬁur%, éhe construction neaﬁgeggdq%ﬁgfﬁﬁfg?ﬁﬁﬁ%t?%ﬁenﬁ%ans
are configured such that 1HeIenddtiedr e€Fairen/ fa€abablic cdat acstmeam of

conpri ses subor di ARPELERf oprEtEOATrmi 26Q) bartﬂ@“higbert@éeP§§é&%ﬁermined

information, indigatinge35 ag,Lo her _the _hi gher precision information.
i ncl udes ot her seﬁond p?ecis?gﬁ-eﬁgg ed ﬁg?ﬁtFHngBPng MERpFon #Rfor ¢ on

and/ or residual i9fbERELNBRIPEr WRens are configured such that the
15 encoded precision-scalable data stream comprises

refinement change information (260) indicating as to
whether the first-precision encoded data is to be
refined with respect to the other predetermined
portion or not, and the higher precision information
20 additionally represents further refinement information
enabling refining the first precision-encoded data
with respect to the other predetermined portion to
obtain other second-precision encoded data encoding
the predetermined portion with the second precisibn.
25
20, Encoder according to any of claims 13 to 19, wherein
the construction means (1l4a,p) 1is configured such
that the indication information indicates the absence
of & change in the frame-/field-wise treatment of
30 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 informaticn
(260) in the higher precision information, indicating
35 as to whether the higher precision information
includes other second precisicn-encoded data including
motion information and/or residual information for the

other predetermined pertion, and indicating as to



ot her predeterm ned portion, and indicating as to 50 whether the other
second precision-encoded data is to replace the first precision-encoded
data with respect to the predeterm ned portion or the other second-

preci sion encoded data is dedicated for refjning the 5 first
preci si on-encoded data with respect to the other predetermined portion to
obtain the second-precision encoded data. 21. Precision-scal able

bi t-stream havi ng d.therein a 10 predeterm ned picture, the
preci si on- scal abl g%%i%?’g%sttrheearr?%%%r F%Fﬂﬁ?ﬁ PFEG SR ENCHRRS it B (12080b)

having the predetéprined Wict fit esenpoded sibarenaodicth datfd réith 1bespect
precision by treati;ng:gepr ] ortion. (202a,b) ,of the predeterm ned
picture a first one of ?réﬁggaféglﬂgﬁggfié%%ﬁ%é%efj i GRS BFEEFSiﬁﬁcond‘

i nformation (122aPbfcrépPesetitierd 2dasecamd gretisteon déncodeds daitray haniéng
the predes or m neds ipect beach202a Bhcenceped dherain Wk 2 Segonfl oppe

preci si on hi gher t@ggg%he first precision by treatin e predetermne

portion (202a,b) 8 AGMORE CofPOF |t bpie- Woseckiil 7 i &lNg- wh seon@drpretinement
i nformati on 25 enabtodgdrdhiai.ng the first precision-encoded data to

obtain the second precision-encoded data; and indication information (256)
i ndi cati ng an_absence or existence of a change in the frane-/field-w se 30
treat nent befheenP¥hel$iestspréebdiobiencadedndatar iand etheisecomsrein =
preci si qm- encoded, gdah as : th r..decqdi_ng an encoded
precision-scalab?% dat%?gé%?%gn1 %Eégrghco %ﬁg & P edet B i Hetf pi et up et
(200), 35 the entoded pre®Psidhlgcal abl e data streamincluding first
preci si on-encoded data (120a, b) having the predeterm ned picture encoded

therein with a fi . precision by treating a predeterm ned portion
(202a,b) - 51 ongItsEftf:el p%%%le?%?ﬂ?ﬁéd pi Eflife a f(ilFS@ e of HFEMY wi sethe

predetermined picture encoded therein with a first

15 precision by treating a predetermined portion {202a,b)
of the predetermined picture a first one of frame-wise
and field-wise;

higher precision information (122a,b) representing
20 second precision encoded data having the predetermined
portion (202a,b) encoded therein with a second
precisicn higher than the first precision by treating
the predetermined portion (202a,b) a second one of
frame-wise and field-wise, or refinement information
25 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
30 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),

35 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)



and field-wi se, higher precision information (122a,b) representing second
preci sion encoded data having the predeterm ned portion (202a,b) encoded
therein with a 5 second precision higher than the first precision by
treating the predeterm ned portion (202a&, k)1 a. second one of frame-w se and
field-wise, or refinenment information enabling refining the first

preci sion- encoded data to obtain the second precision-encoded 10 data, and

i ndi cation informafdgnd i ndj ' absence_or existence of a.
change in the frame-/fi e@%%fﬁ%?ﬁ%ﬁ&%@?m%eﬁlfﬂé PlPept frame-wise
pr eci si on- e[lﬁod?dlznd%_t%1%;8"‘1’*1%@5;3@;66? @m?l@gmncndﬂdgrdatfont hez2pet Bod
conprising the fo @ ratiens: e - [ cation |,

information as to iy e d& ?e%Egscﬁénégtcit&gietoﬂeé%%aan@ﬂ‘ri]%l ghe

whet her sa i ndi ca
wi se treatment of F eﬁ@&ﬁ@f@ﬁi%b‘bﬂﬂ%ﬂ%e?%@ﬁcoﬂw filrstein with a

pr eci si on> encoded seatcadandr¢ bes second gr2Q- pEeghSikoR: epcoded dataiqsid, tg$
te th - /dfield-vm'setreatrrent change;

i ndi cation infor i J.ndi frane \

(810- 816) di sreggrEE ie(r%g,ln%at %aEFegﬁFFFE‘FW HF ¥i93t (BPEéi §i orit epeoded
data 25 with resp€8e t ®f hef preetet esei neddporticon-ande ,ar rangi Ags i hastgad,
the second precisigr-epgoded d dat.a.for decpdi ng,..or, based op the
hi gher preci si on infaor et on; éb%ﬁ%?ﬁg‘ %%glgilpgt gggci Eiont entodkel et a
to obtain the secBRAECHEECI % on- difscodetia 80 ddtea aadoarr ang:ais 1 dre- bt @iaed

second pr(eci si on-denepdechdlat adasadapa fi%rfoq%%Qg,id?Q; Igﬂ?ﬂ@ﬂg% iy i%%of%%t he

arranged data foragecodi ngﬁby treating the predeterm ned reion

35 predeternmined Pretlire Phie Sone ' I dive- i skangef ial ¢ha serame1ATtomstt uct
the predeterni nedwpéet ureeakmbnt hebe second PHECI S B2%-1 230 Mythask 4 or

encodi ng a predet@éﬁ&nggdp%BEuESCOn%ogggkﬁgqgntg%égggémg£¥£fnéﬁgxmethod

comprising the following steps:

15
checking (810) 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

20 precision~encoded data;

if the indication information indicate the frame-
/field-wise treatment change, (810-816) disregarding,
at least partially, the first precision-encoded data
25 with respect to the  predetermined portion  and
arranging, instead, the second precision-encoded data
as data for decoding, or, based on the highexr
precision information; refining the first precision-
encoded data to obtain the second precision-encoded
30 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

35 predetermined picture the one of frame-wise or field-
wise to reconstruct the predetermined picture with the
second precision,



by treating a predeterm ned portion (202a,b) of a 5 predeterm ned picture
(200) one of frane-wise or field-wise, encoding the predeterm ned picture
with a first precision to obtain first precision-encoded data (120a,b);

10 determ ni ng hi gher precision infornati%% (120a,b) by treating the
predeterm ned portion the other of frane i se or field-w se, the higher
precision information representing second precision-encoded data havi ng

encoded t herej th Qﬁ?eternlned portion with a 15 second precision being
hi gher than tte fi'ts eci 5¢6n ®ycedba¥i ngat heppeedeeenaiadd ppittonethe

other of frame-wienanics f4@l theM 581 05w 1ef i Seqpat informati on enabling
refining the first precision-encoded data to obtain the second

preci si on-encoded data; and 20 constructing an encoded precision-scal abl e
data stream (126ﬁuencmdﬁmgn@heaprpﬂ@@@t@tmgﬂealCﬁdﬂ@héﬁ)"EUZ%U%> the first

pre0|5|on5encoded é% h reC|5|on %nfgrnatlon (122a, b)

and indication 25 |nfornat|o 2é%5 %%@ a Yhang®" i ntTHRETYhfe- Oor

/field-wse treatﬁéﬁtQﬂW%ﬂﬁaFﬁ@ﬁﬁﬁ%mm1hbd pmeﬁe@nrmﬁekWe@naﬁM&d|W£ﬂh a

preci si on-encoded rdatsa 1bdNG ors QPN EE 51 Oy eRCoded; data: - uoy qata
(12Ca, b);

1¢ 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
15 second precision being higher than the first precision
by treating the predetermined porticen 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

20
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
25 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.



