Codi ng schene enabling precision-scalability Description The present
invention relates to picture or video coding supporting quality-,
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enpl oyed. Thentesporal scalability approach of H 264/ MPEGA- AVC is 15

mai ntai ned. I n general, the coder structure depends on the scalability
space that is required by an application. For illustration, Fig. 5 shows a
typi cal codeH.264{MREG4cAY00ani ddsenidespani AFU-T Rec. & ISO/IEC 14496-

25 10 AVC, “Advanced Video Coding for Generic Audiovisual
Services, “ version 3, 2005, specifies a hybrid video codec
in which macroblock prediction signals are - either generated
by motion-compensated prediction or intra-prediction and
both predictions are followed by residual coding.

30 H.264/MPEG4-AVC coding without the scalability extension is
referred to as single-layer H.264/MPEG4-AVC coding. Rate-
distortion performance comparable to single~layer
H.264/MPEG4-AVC means that the same visual reproduction
quality is typically achieved at 10% bit-rate. Given the

35 above, scalability is considered as a functionality for
removal of parts of the bit-stream while achieving an R-D
performance at any supported spatial, temporal or BSNR
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PR sl i ceg epfesties fetehbl DENERL R MGl thal fRNaspARdRetor8 di&eel i on of
a quantization st size %g’ i ncrease Qf 6).. thlese Ség@al scre rtei%rnesent ed
in a way tha® V@Egof‘ﬁ 16 5%/%%’00%7‘6@@%34 . hase ~ representa
912a,b of the input pictures 9l4a,b of each layer 902a,b is
obtained by transform coding 916a,b similar to that of
H.264/MPEG4-AVC, the corresponding NAL units (NAL - Network
30 ARbstraction Layer) contain motion information and texture
data; the NAL units of the base representation of the
lowest laver, i.e. 912a, are compatible with single-layer
H.264/MPEG4-AVC. The reconstruction gquality of the base
representations can be improved by an additional coding
35 818a,b of so—-called progressive refinement slices; the
corresponding WAL units can be arbitrarily truncated in
order to support fine granular quality scalability ({(FGS) or
flexible bit-~rate adaptation.



only a single inverse transformhas to be perfornmed for each transform
bl ock at the decoder side. In other words, the refinenment signal
represented by a PR NAL unit refines the transformation coefficients of

transform EpLO S which a current picture of thepyirgeRedRssspeen
separ at ed.wgfot léhggcoder side, this refi.nenent signal may be used to

refine the transformation coefficients within the base | ayer bit-stream
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coded. Wth%t %’e%gg%‘??ao%é/o t%ggf?r%d?fi ed coding order, the CASAC entropy

coding as specified in H 264/ MPEG4-AVC is re-used. 25 An inprovenent of the
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can be combined in order to generate a bit-stream that

supports a large degree on combined scalability.

20 For SNR scalability, coarse-grain scalability (CGS5) 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 from 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 520.

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 912a,b, respectively. Even more precise, each NAL
unit for a PR slice represents a refinement signal that
corresponds to a bisection of a quantization step size {(QP
increase of 6). These signals are represented in a way that



WO 2007/ 107170PCT/ EP2006/ 002634 - 5 - the refinenent coding bl ocks 918a and
918b additionally decide, for each macroblock in a progressive refinenent
slice which corresponds to a base |ayer slice that supports
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to a first node, coding block 918a,b uses the sane notion information as
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frame. 15 Thapssciifiedsiand objeMPEGH-BWE ps esentseappl i cation to provide a
codi ng §;‘5herre providing precision scalability allow ng for an i mproved

coding efficiency especially in interlaced vi deori;g;at eri.al ghl S obj ect
i s achi eved By HRFSYEHERt aLEorBENGOEBE cPRFIFTIT S é"ﬁ’cdﬂlerﬁ&c &%g to

claim 13, a peirhatksacdbedi ng Mo Whiakem22Hor S@Byammd @& pfaiesi egmdsdal abl e
bi't-stream ;. Ihe baghig,i 482 AR ¥eRInbhenPresewcs BYSBEE 0N Jearithat an
Video Team, Doc. JVI-Q031, Nice, France, October 2005. In
30 particular, as described there, a concept for fine-granular
SNR scalable coding of video segquences 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 bit
rate for coding of residual and motion data. In particular,
as indicated by the dashed lines 924a and 924b in Fig. 5,



25 inproved coding efficiency may be achieved by giving the encoder the
opportunity to change the field/frane-w se treatnent of individual picture
portions between the first precision-encoded data and the second

preci si on- %ﬁgﬁg’ 1d,gta with the second precision being P)Eﬂfb%oo?&}fim t he
first 30 prectsion. I n accordance with a preferred enbodi nent o

present invention, a concept for fine-granular SNR scal abl e codi ng of
interlaced franes is achi eved by making and coding the 35 frane/field
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In the follow ng, ref err.ed e”b()d’b%”txﬁoﬂoﬁ hﬁog%gs%r}te Zélépﬁynga_taison are

descrl bed wiXH teference to tRe Br art own in
supported by the wvideo codlng standard H.264/MPEG 4-AVC,

which means that by subdivision of the macroblocks into
smaller blocks for motion-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 is minimized for a given A. Here, D
stands for the distortion between original and
reconstructed (decoded) signal and R gives the bit rate
needed for coding of the macroblock. If the cost for
30 refining only the residual data is higher than the cost for
one of the possible motion refinement modes, it i1s in rate-
distortion sense obviously better to transmit a new set of
motion information for this macroblock. Consequently, using
adaptive motion information refinement it is possible to
35 achieve a higher picture guality at the same bit rate.

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



Fig. la bl ock diagramof a video encoder according to an enbodi nent of the
present invention; 30 Fig. 2a schematic illustrating the subdivision of a
picture into macrobl ock pairs as well as a macrobl ock scan of a progressive

refinement sl b drhecase of a slice of a coded frane Wpkhepdboo2634
2007/ 107170PCT/ EP2006/ 002634 - 8 - Fig.g3a a schematic bl ock diagram

illustrating the node of operation of the encoder of Fig. 1 with respect to
the creation of the base |ayer data stream 5 Fig. 3b a schematic bl ock

diagramillystrating the no pgLat f 1he of nE{g.pd Wi th
respect to t éygéeg o% o Sﬁ‘ﬂ%Ffs? enﬁggggnent % fg Fllmgy 4a fl ow
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vi deo enCOdg. dﬁJeékhr%ﬂkﬁﬁqulQ% ggsggbgg'E@Qtlﬁﬁefﬂg%v@ﬁe%ggidénvent'On
Is firstly escrl as operating in accordance with th
with the fields being individually handled 1like frames

(field-coded) or with macroblock pair-wise deciding as to
10 whether the respective macroblock portion is divided up
into two macroblocks in accordance with the membership of
to the top or bottom field or the membership to the top or
bottom half of the macroblock pair area within the frame.

15 Thus, it is an object of the present application to provide
a coding scheme providing precision scalability allowing
for an improved coding efficiency especially in interlaced

video material.

20 This object is achieved by a decoder according to claim 1,
and encoder according to claim 13, a method according to
claim 22 or 23, and a precision-scalable bit-stream 21.

The baéic idea underlying the present invention is that an
25 improved coding efficiency may be achieved by giving the

encoder the opportunity to change the field/frame-wise

treatment of individual picture portions between the first

precision-encoded data and the second precision-encoded

data, with the second precision being higher than the first
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
corresponding base quality slice. Compared thereto, the
above-described scalable extensions of the H.264/MPEG 4-AVC



25 scal abl e extensions of the H 264/ MPEG4- AVC st andard havi ng 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 asi zing the differences to the node nin 30
TR 0. olepRE s

accor dance¥il Ovideo structure of Fig. 5. As will romthis
di scussion, the differences reside in the refinenent coding neans. The
vi deo coder of Fig. 1 operati ng as defi ned in the 35 above-nentioned Joi nt

Drafts suppof ta:nqt %at e% 2_%18 IL. OI§ %_r}pf’or}ngﬁlglqc%lngfnegfg 1,

which is gerﬁ?‘} Wprises two rtions or |ayers
102a and Jixnﬁraﬂmongdahacxefknﬁﬂenxozﬁ tbed@@ﬁnﬁﬁqéa P@?ff%qaents The

2007/ 107170%%1%’n20Q§600;216£&ct1%n- gaperaitivh t Hat papiedf fidom deséred

scal abl e bit-stream concerning, a coarser, s I 0 i gyt he

ot her | ayer cﬂﬁ%FEiP?n%éa?c ated Jf"—"d‘FersuSlp ene%?l&ltﬁgfrhgée% L{}H& &ggﬁn@ohtﬁut by

| ayer 10Zb wupprdntfisgmasiBn a@dncépiﬁfﬁﬁml asﬁﬁéﬁé%hstﬁf ed@MEt | MY ePP8Rent at i on

of an input d[é%e%ﬂ gnal ﬂ&ﬁresﬂl&feﬂfs@ﬁ@cet:h@témﬁem spgoshl Iblsofbe encoded
by encoder 100 is rect into 10 C 00
conpri ses a Ypatic é?llngecFl?ﬁ%t fﬁ‘g for 2R CXI g8y ngt Ei‘éc&ﬁ‘ %@%{rc;

Spatially decimating t vi deo signal
104 bef or e imghartiaig hh@erésﬂqtbﬁgn1@1§§é@paﬁt9ddeéﬁﬁﬁﬁéan9|déb §P§nal 108

into |ayer Jéﬁﬁkeﬁaﬂ%ldﬁsanats@ﬁuéﬁmécwraxienglaﬁatlahcu@xnﬁﬁtemthGH

conprises, for | e, C|mat| g er . h cture
(o5, of Tthe BITGIREL0 d6g BFORAF 164y h Totagt o Tspe %%glg% i
di scar di ng ea@aﬁm@corﬁ;flmemhh rpfco’ftl@.il?r‘irpran@in¢ oRrefietqronsniopmation

| ow-resol utiaf| ayerodiiZb QUPELSASy aef@ic‘silﬂrcyCQm)efﬁ@t edn@radinlaon bl ock

110b, a b 2b f k 114b.
The predict i e pSPgb??m S R8T BR fomchoata o - Biodkec

intervals. However, also the latter GS coding scheme has
15 only been designed for progressive source material.

The below-explained FGS coding scheme embodiment extends
the above-described motion information refinement scalable
extension in a way that it alsc suppoxts a revision of the
20 frame/field decision of the co-located macroblock pair and
the base gquality 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. In

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

activated;



predi ction on pictures 108a of the deci mated video signal 108 in order to
predi ct pictures 108a of the decimated video signal 108 from ot her

ref erence pictures 108a of the 25 deci mated video signal 108. For exanple,
for a specjfi ' re 108a, the prediction block 110b SEREY, tion

I nf or mat i oW‘%f‘?&ﬁ“?ﬁ icates as to howthd s picture may Be prg%'f/@ Gggof rom

ot her pictures of the video signal 108, i.e. fromreference pictures. In
particular, to this end, the 30 notion informati on nay conprise pairs of
notion vectqrs and assogij,at ed.refer ol r e +iqndi i n&a p
indicating,qié? g?anﬁ?eéc 5§ﬁﬁf36§é%%$§hgfrtHB?JﬁE%Fggﬁﬁ% ggetﬁ%&%urrent
picture i s predicted 9% owParethex dfef EPence i ur 850y i spllacthlPt he
respective reference pigddate doy Gbe t beediespecsf vehaobasa Yegéor datach
macr obl ock may be asshggggvone or nore pairs of notion vectors and
reference picture i ndi ces'© Moreover, some of the macrobl ocks of a pi cture
may be iBtra-predicted, i.e. predicted by use of WO

2007/ 107170REY.ERR0064 0926&H¢k ticl b rodihediayrameitilms tebtihe ther entepi cture.
nparticular, the predichiof: boecldliamaynpaid or Bed bleranchiseh

not i on- conpensat or prédi ction on_ the deci nated V|deo_stgnal 108.
respect to the creation of the first enhancement

layer;
10
Fig. 4 a flow chart showing the steps performed at
decoder side in accordance with an embodiment of
the present invention; and
15 Fig. 5 a conventional coder structure for scalable video

coding.

The present invention is described in the feollowing 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 accordance
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 scalable extensions of the H,264/MPEG4-AVC standard having
been presented in the introductory portion of this
specification with respect te 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 video 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 is generally
indicated by 100, comprises two layer portions or layers
102a and 102b, among which layer 102b is dedicated for



5 The prediction block 110b outputs the notion information well as the
prediction residuals of the video information 118b representing the

di fferences the actual decinmated pictures determ nation of the notion
informatio 118b and prediction block 110b is uch that
t he resultiﬁéﬁgnggging of this informai-on by base Ia§€§ﬁ%%6|ngﬁﬁlob
results bit-streamw th, preferably, 15 performance. As already descri bed
above, the base | ayer coding block 112b receives the first notion

| nf or mat i on 0}2%3 a?@g theateddie saf enontdan -Lishdnapbl eak-510bsmnd
encodes the I n QF%BtIOﬂ to a base-representation bjt-st gan1%§0b. The
encodi ng perFHFERBY BI6€@rff§b%BSHﬁPFsé?SSlPFhﬂ%ToVﬁb&? ﬁ Qnd“ 58St

quant i zat i orl.apfert hied 2eextaur @edidaorednticon didideremtpagt itbel drit-sheean
quanti zati on, ysed % tedagyg_% 1538 ﬁtﬁekat_cbyﬁwicﬁpaé@ﬁeﬁ%@, al Bighder to
préc

enabl e quality-qr 2 I sion-u ,scalln% of , the blt-strean1;ﬁ0904the

refinenmemt CEHAMNGTBPBC I@effﬁﬁe‘%%%&r{ s°F h&Tpi 1R eBHTA2 0B Hie -
Therefore, the video signal 104 to be encoded by encoder
100 is directly input into layer 102a, whereas encoder 100
comprises a spatial decimeter 106 for spatially decimating
the video signal 104 before inputting the resulting

10 spatially decimated video signal 108 into layer 102Zb.

The decimation performed in spatial decimeter 106
comprises, for example, decimating the number of pixels for
each picture 104a of the original video signal 104 by a

15 factor of 4 by means of discarding every second pizxel in
column and row 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 11l4b. 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 be
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



additional bit-streans for various refinenent |ayers containing information
for refining the coarsely quantized transform coefficients representing the
texture information 30 in bit-stream 120b. As di scussed later in nore
detail, refinenent coding block 114b - for exanple, in = .oNn Wi th

t he predi cOA K 110b - is al so abie 10 decide thaFEQEEzggﬁgq%%ﬁ:sg
refinenent |ayer bit-stream 122b shoul d be acconpani ed by refined notion
information 116b, a 35 functionality that has al so been described in the

above- nentioned scalable e i Al Sof Wagkh eRpd+ ! WHeS,
accor di ng tggfehéng %ag?l%nnto)%&%t%h%ﬂggggen g?ﬁnu\l/ent_i gn%@%?a]tlzed to the
functi onal i pyedichiw ybiodk nglomemanOPeHH9FIo71 FFST RS PO 02634 1

frame/fiel d dagkabopor anddikesehose tesecinatedonaddd isesnshal 98-
collectively be described hereinafter. The refinement of the residual
texture information relative to the base re regentag:i.on 12Qb oftthe

former | y5outlhet arsgéctieni hapeht 180PapstPHEE- SEPedint192h *CSRPTTSES: for
exanpl e, the igpcogi nge0f the €hdr prkdquaidn zaesbdduals opfoftichevidemsf orm
coefficients thereby.representin e i nf or | o1 EE8bartdh a finer
quanti zat i oﬁ:eﬁﬁtgﬁiact f‘%ﬁgﬂi‘-’btl@& hqg_lts? sirrgég%é&iﬂ?ﬂ{bgoaﬁ;élgzg are_mul tipl exed
by a mul ti plheteeen24heompaddetiony erdodde PSP SEGePaF8di REEFE-Hot h
bit-streans 1igaaQ thg fhinadisnakabl endi tdstaredmat26nr epf eddet i mgti¢re out put

of encoder 10 15 Layer_10 S i t h anegSahdyer
102b. Aggor di é’lrﬁp,atf‘%ye?n%ogae cgﬁgéﬁésﬂaf&%gﬁgﬁﬁcg%%ngﬁi gﬁs edi ction
bl ock 110a, mresdseipayetocodiitp Blsoderiorgedniteh r@?rglp%etﬁ’&nreél%gﬁh@g bl ock

114a. In confrioiihy Wit hedayefnddutiihe r edéarts oof bicbek slibSaarenei ves t he
vi deo signal,_ 20 104 and rforms, [.op=zC sated o edieli-gpithereon in
order to obt@FF nttY%h F‘ﬁ%ﬁ ??%fr;\l ﬁ%gggﬁdqﬁgi{urﬁ% i nf oE?&ISti on.118a. The

out put not i dritasdreaRt urd tbaf orpERiRPLYea ARFIIHE, AFRF$ECEPEEBY codi ng

bl ock 132a, pvrehngneedes this information to obtain the base
representation 25 bit-stream 120a. The refinenment codi ng bl ock 114a codes
refinements of the quantization error manifesting_itself qn the_base
represent at ifoh ak0zdyy denpariasy FPa¥eanstit nﬁ??%nlé%%?ficegé’ﬁ? gf‘oﬁﬁt-stream
120a and t he agd ualcdivanrsfoidrati pse crefidei enformstiildn nyl gy oand heheri gi nal

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 quantization of the texture information 118b. 1In
particular, the guantization wused by block 112b 1is
relatively coarse. Thus, in orxder to enable gquality-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 various refinement layers
containing information for refining the coarsely quantized
transform coefficients representing the texture information
30 in Dbit-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
3% functionality that has also been described in the above-
mentioned scalable extension. However, this functionality
is, acéording to the embodiment of the present invention,
related to the functionality of newly coding the



30 texture information 118a and, accordingly, outputs refinenent-I|ayer
bit-streans 122a for various refinenment |ayers. The only difference between
| ayers 102a and 102b is that 35 layer 102a is inter-layer predicted. That

is, the pr%ﬁ)i{,&gl%}l ock 110a uses information derivable £r0mdauer 102b,

such as residual texture information,~mdti-on i nformation or a reconstructed
vi deo signal, as derived WD 2007/107170- 12 -PCT/ EP2006/ 002634 from one or
nore of the bit-streans 120b and 122b in order to pre-predict the

hi gh-resol ut e Glaigesictd4acaf tha whdeerst@nahedd4ruhbeiRafili®hes

performng the ti an-conpensat ed, predjction_ ol pre:predi.ction
residuals, a% %f]ﬁe‘???iqgﬁggp 3&5%6 vﬁe{)st‘fr%égge@?reflgl agragai"c lllgnf%l%gﬁleﬁ%
rel ative to ¢hetHecrraidehl i Hestwignmiomp@tiant échativel §° the peediction

bl ock 110a usgSrdetafthenmetd®odatey abkrRet I padtpuer 18080 f&¥iRmedicti ng
t he noti npensat.ed  resi i,ntra blocks,

o d 118a. Jn this _ca or
picture T cgﬁ%ﬁt YWorirRay ggg%r%ﬁp%]flesc‘fsby fsﬁéaﬁ’ss{g%?i?het}feeceonr%-’tdrlﬁgt ed base
| ayer picturef Foheinterrdsitockaar@dastite nervon velet oflfs) Es@foutput from
110a may be gs&ftdieothl MtRByCHHeEPOREH MY £186 0PSLTEL eth hasR tliayer

notion vecto Mor.eover _,after the mption compensated residual 118a of 15
| ayer 102a hgjss%ewelﬁ:%dgt g?ﬂ?ﬁeﬁfaré&ﬁ%%ﬁﬁﬁ} %]ée%;fgcdliogfed fromthe
reconstructed base |ayer residual for the corresponding picture which

(rjeS| d!Ja|t1_0 S é?@tﬁlhfﬂirtLg%Ee%QsePM{k?d ahef bthﬁgﬂfs érﬁamul%ﬂ J.eﬁéhls%yf ag, tt hte g
escription o nmode operation.o e .encader, of Fig. concentrate
on the treat%%t'tlpgfexteﬁel%s? lﬁer??BP’nﬁPF‘a?ler cbr eflinngﬁgﬁg S diRG Feans
114a, b. | n paeth chitrstidems esnthuakhenffongat i elableedtidretirador d@6i on

out put by bl agkseskllang and sncaded wehhodebas® | ayer 25 precision in
codi ng means 112a,b is'refined in the refinenent coding neans 114a, b.

However, refinenent coding neans 114a,b al so enables a refinenent or change
of the ridti okeyew o¥Gds | nbstteomibdyer operates e samaveld layex didlge in the

framélfi eLdFM%i%lg‘?del_ el Q@bt§ g\&@ﬁfs_etéo d hlﬁ}oftﬁeﬁt»@:&ﬁﬁéristfa)ti%fn the
i deo sour P TR BISTh CHYLS WRERE TREbairey bTofRar T AEng 1iza b
uses franme MBEigmment| agpdigiongbégakl lidaeneln wipshormitB5wirbhnslayieat t he
pi cture sequesins NaRs §sbiiRdochhe14LHea10ansbstsvdd ©odesd ddammymanly, so
that a dgco ition of the frames into fields is ne l(fCtetdﬂ J:However, t he
SNR and Dpat 104 VELPSELPFES Brotiupa CBFPERE Coib SRFLGr LT g hE IR o
2007/ 107170-oUBRCT/HEP20D8L002684tion information 1l6a 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 quantization error manifesting itself on
the base representation 120a by comparing a transfermation
coefficient of bit-stream 120a and the actual
transformation coefficient resulting from the original
30 texture information 118a and, accordingly, outputs
refinement-layer bit-streams 122a for various refinement

layers.,

The only difference between layers 102a and 102b is that
35 1layer 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 wvideo signal, as derived



accordance with the functionality described so far is not ideal for
interlaced source material. Due to this reason, the encoder of Fig. 1
operating in accordance, with an enbodi mrent of the present invention not

only enabl ipenent of the texture information bPtrabsedenigs MOt ON
i nformati ogﬁ)aﬁgl{/ﬁgir-’prmri ly, the frane/fizel-d decision, t Te/rﬁe%y formng a

kind of extension to interlaced sources. However, before describing the
di fferent behavior of the 10 encoder of Fig. 1, reference is made to the

H. 264/ MPEGA- AV r@ndar dhok-8 ¥hi £ Semersalrdankenbasegnd oni 2 haverkeen
incorporated. In the f

[rst tool .a fra an _either be c d oded
frane or as F%pﬁﬁﬁ%ﬁe’#li dehe THi'Lghi‘Ee%%f%‘rlro@d Ro"4Y S| cf%fae-(g%qgﬁgve frane
field codi ngrvider 15igmedr WOdds, thefreafbebdr peuformigy® bethfondiddépred to

contain two ;g &il62vadpkbel dsior dippcandh-hetktontisgl fesidialsopaki el d
cont ai ns _.even- nunbered r -cﬁihctH bei Bgoé]pe laHg‘oer of
N

drows 0,.2, . . . H2-1, W

rows of the I?‘?rhwne\ﬁhe?%‘?%etI’ﬁ“étﬁotf%?ﬁ%tel gocolﬁjfea 5 tWe odd- hunbered rows
starting wi tteldtdva0 toedbaddetimaiptd thidda afwralf 1080 RlEPERGVeaYirane are
paptulred gtf&&éfﬁfé‘rﬁcﬂi‘dﬁe dIRancess ﬁ&@s;fﬁéreé.ﬂﬁamb@tmf edéﬁdfaﬁo@easfan
interlace ame or it otherwi se be referred to.as a r ive frane.
The codi ng rjge]ﬁ?"ésgﬁf{‘éfi ﬁa’%bn 295649 2y \e Il'léeprnfor%rolnl ygéﬁn&gst%?(?}ﬂ% with
respect to tiesidradeol wmr adnethdsi cgade.e. fohe lmtdar [bfiawksi nterdtaeed or
progressigve dd g 9h4bhgaPridigialsicaREULGUndifd Wekhel REESAEruUdcedcodi ng
specifies a re re'ﬁrgnt ati on.primar base oncbg(re?o tr%(?4 con ﬁ%t Siotsal her than
bei ng based Utr% i nPHGT AHE4BGve-Titht +BHEYT &3%[ 30 % t ir%e-'adapt i ve
frame fiel d ocodionysi)s ldlesocexpehdédonol hderoby ob& puepidies fizeie theel d

codi ng. Wienc@ fdspBicli §5C 0088 At BRI @alskam g8d tRAStidRg vector.
nb_adaptive_frane field

flag, which,is transmtted in the se nce
par anet er setPi¥E nal 2 E L, “ihemSEARRI ﬁ@mBFnﬁgt%‘chSBﬁg%?cg &Egi‘adé’fa slice
i's rodi fliSed, lagedéfizet ddsi hefhgdeRerming:d,2 shenwgaanbexenplligtedpdiroron of a
picture 200.+ N6 -RicekULBctsq BPA Vi-ded 1BEOIARCT R @eks c8Zesphii@ayer, with

a macr obl ock-adaptive,frane/fjeld.codin ei activate

5007/ 107170 R B0 18/ 602535 dustly 13 gésﬂ %ar%# Rfé’rsteicb‘gfeijy”éd?]a‘”&é‘ﬁt

macr obl ocks 202, dideeuped into a macrobl ock pair 204. As will becone
clearer fromthe follow ng discussion, the subdivision of the picture 200

i nto macgr.obl ocks 202 {lat er serves as_a_provi éi on of a 5tgLuant m,| nity in
whi ch t H€ entde?* may 8e CFAET HRGLR™ Bl ﬁgepﬁ‘lo freter SRHARBvE*t o e
adapt ed to tdrezadedecofoltignt 1i ncerremnspedt ive phet treabtment i nfortder to

result in hi gl cogiing nebihet 806 Yoy Ther RGN QKRG hSarO4114d) . Urth,
subdivi de t hpeaﬁ:licctu%ra?:, 2191913 SPagsEj!cﬁ.lljly iln@%%mgtgggtgpgclgx%rure information
output by blocks 110a,b and encoded with a base layer
25 precision in coding means 1l1l2a,b is refined in the
refinement coding means 1l4a,b. However, refinement coding
means ll4a,b also enables a refinement or change of the
moticon 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
112a,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



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

macrobl ock pair portion of the picture 200 with a vertical resolution being
hal f the vertical resolution of picture 200, or divide f 15 the
macr obl ock WP P84 spatial Iy into an upper half and aPﬁﬁgg@&ﬁgf Y In any
case, the macrobl ock containing the first, third, - lines or occupying the
upper half is called the top nacrobl ock 202a, whereas the other is called

the bglttorkn geeledreels Molol' w'ieltzottﬂer fﬁﬁég§o%a}ml¥5%c‘t\%§éﬁﬁ§b zar?dhagsm .
macr obl ocks are referre as_.a_macr obl ock pair whi ;A e arrange
in a rectangisit d%?rafr&?rgécgﬂoﬁﬂufﬁe FT%Fe%a%ForDugagcﬁ @é‘rsotﬁ%%csﬁnpai r, a
synt ax el engrite nbnépedl décadling 1| aparetingnsm t 2eeowtanash ev¥dy. alhen rub
field decodigighddia@nts SfUaind 0 reskhe NBgvaiQeK BBtI 251y S «wededsas a

o TRy 0Dl SRR el LS 08 IR6L ObL PRl LERLESEING, L ghehal | o
of the macrobifsokiapaen | anthe pebmetidival thensérampéfhetd orfeddipnsati on
prediction %W%ﬁ?ﬁ%&oﬂiMJ QF batbniiwn 30 tiapeandeédasdiniceem
macr obl ock, is applied as for
However, before describing the different behavior of the
10 encoder of Fig. 1, reference is made to the H.264/MPEG4-AVC
standard in which several interlaced tools have been
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. 1In
15 other words, a frame or video may be considered to contain
two interleaved fields, a tbp and a bottom field. The top
field contains even-numbered rows 0, 2, . . . H/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 1s primarily agnostic
25 with respect +to this video characteristic, 1.e. the
underlying interlaced or progressive timing of the original
captured pictures. Instead, its c¢oding specifies a
representation primary based on geometric concepts, rather
than being based on timing. The above-mentioned concept of
30 picture-adaptive frame field coding is also extended to
macroblock adaptive frame field coding. When a frame is
coded as a single frame and the flag
mb_adaptive frame_field_flag, which is transmitted in the
sequence parameter set is equal to 1, the scanning of
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. Moreover, with
a macroblock-adaptive frame/field coding being activated,



macr obl ocks of frames with nb_adaptive_frane _field _coding equal to O
i ndi cating that nmacrobl ock adaptive franme field coding is deactivated and
nmerely frame macrobl ocks exist. \Wen nb field decoding_flag is equal to 1,

t he rracrobl“p(g éﬁ) pﬁl r represents a field macrobl ock pgbt/F &900%35()'0

macr obl ock repr SEHT ng the top field-lines of the macro pair and the
bott om nmacrobl ock representing the bottomfield Iines of the nmacrobl ock
pair. Thus, in this WD 2007/107170- 15 -PCT/EP2006/ 002634 case, the top

and the bottcaycﬁa?aﬂpl@ﬁkve&%%h@m jé’céiﬁv%%ckbﬁlééﬁge A3 s0f bl pi cture,
nanmely the macraobl ock P%&O&g{r ver r_:l ese macrobl ockS, the
vertical resoffi n™FST? PR&h diit 4itire8BFART cHEea STt hECRAE 5 of
the | atter fifmldowaoy obliecksspain,s, thmestmm:tml@onménsiate opigrec cadlon and

the transfor rmn%dlrmllo%lsergéorz@@d Jpaﬁlrérf'féld\fe@aséss ang&o%egh?ﬂ Qk the
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per f ormed fortheh&op 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 is coded as a frame macroblock pair with the top macroblock
representing the top half of the macroblock pair and the
bottom macroblock representing the bottom half of the
macroblock pair in the geometrical sense. The motion-
compensation prediction and transform coding for both the
30 top and the bottom macroblock, is applied as for
macroblocks of frames with mb_adaptive frame field coding
equal to 0 indicating that macroblock adaptive frame field
coding is deactivated and merely frame macroblocks exist.
When mb_field decoding flag is equal to 1, the macroblock
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



respecti ve macrobl ock pairs. However, before describing the 35 refinenent
renewal of this data, reference is nmade to Fig. 3a show ng schematically
the steps performed by blocks 110a,b and 112a,b to obtain the base Iayer

bit-strea gain, as a starting point, Fig. 3apsp Saa rent
20077 105 17 0e3a o 16 o Ctire 200 10 be. FoTLRguash e
200 bei ng subdivided into macrobl ocks 202, the macrobl ocks 202 being
grouped into macrobl ock pairs 204, so that the nacrobl ock pairs 204
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the field:or Eraqﬁ node, . Lhis é{éy S|q[1 q?ﬁﬂgﬁknd cated inEig.,3a gt 206.

The macr obl of pair-wse perfornance &on 206 |s I ndl cat ed by
exenpl ari | y BPgp¢Rgfftiong credsrtipe nﬁ%@obF%@k pedrsfomy mpding  is

performed on a field basis. The coding of the picture
content within the base and refinement layers is performed
in slices, i.e. groups of macroblocks or macroblock pairs.

10 One picture or frame may be composed of one or more slices.
In Fig. 2; the macroblcck pairs are assumed to belong to
the same slice, and the arrows in Fig. 2 indicate an order
in which the macroblocks are coded in the respective
layers. As can be seen, the macroblocks are scanned pair-

15 wise, with the top macroblock first followed by the
respective bottom macroblock whereinafter the next
macroblock pair is visited.

Macroblocks of caoded 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
resolution, 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 1ll2a,b to obtain the base layer bit-stream
912a,b. Again, as a starting point, Fig. 3a shows a current



encircling sane with a circle 208. The consequence of the 15 decision 206
is indicated at 210a and b. As can be seen, in case of frane-coded

macr obl ocks
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fiel ds or macroblocks of 'coded frames. In other words,

t
block 904a,b decides for each macroblock pair as to whether
same shall be coded in the field or frame mode, this
decision being indicated in Fig. 3a at 206. The macroblock
pair-wise performance of the decision 206 is indicated by
exemplarily highlighting one of the macroblock pairs 204 by
encircling same with a circle 208. The consequence of the
decision 206 is indicated at 210a and b. As can be seen, in
case of frame-coded macroblocks 202a and 202b constituting
a macroblock pair 204, same spatially subdivide the picture
area coccupled by the macrcoblock pair 204 into an upper half
and a lower half. Therefore, both macroblock pairs 202a and
202b comprise the picture information contained in both
odd-numbered and even-numbered lines of the picture, the
odd-numbered lines being indicated by white rectangles,
whereas the even-numbered lines are hatched. By contrast,
in case of field mode, the top macroblock 202a merely
comprises the picture information within the macroblock
palir area as contained in the odd-numbered lines, i.e. the
top field, whereas the bottom macroblock contains the
picture information within the macroblock pair area
contained in the even-numbered lines. This becomes clear by
comparing 210a and 210b. The picture resolution in the
vertical direction is reduced by a factor of 2 in the case
of field mode. The frame/field mode decision 206 made by
block 104a,b is somehow reflected in the base layer bit-
stream 120a,b such that, at the decoder side, the decisions
206 may be extracted from the scalable bit-stream 126 and,
especially, from the base layer data-stream in the scalable
bit~stream 126, as it is indicated in Fig. 3a by arrow 212
pointing from decision 206 to a block 214 contained in the

stream



35 206 may be extracted fromthe scal able bit-stream 126 and, especially,
fromthe base | ayer data-streamin the scalable bit-stream 126, as it is
indicated in Fig. 3a by arrow 212 pointing from decision 206 to a block 214

cont ai ned 2007/ 107170PCT/ EP2006/ 002634 - ¢r data
stream 216%Aé’ﬁglog)l\rl}gcaut ionary neasure pply, it is not e%IT/Eﬁ%%KJtBE%

frame/field node deci sions do not necessarily need to be arranged or
encoded into a continuous block within the base |ayer data stream 216. The
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not i on paérian%ers for each macraobl ock, These nofion parameters define, for
exanpl e, &t WATLH-Ypatidl FESBRGH | bh HOE] 51’?5?3‘35&5?0 3CHp Odzé‘t dti%fed for a
respective ngdobkpche disstitibiusedhowari théilppsBdayer228haf srrastargilee, t he

top macrobl ogk 202a-8a5;d f%ﬂﬂ%&ut&gt\éﬁ@d LREOrd i Nardddd aps 222,
wherein for each par a nption vector 224 is defined. Conpared

n
thereto, the® %%t%&ﬁ%@@ﬁﬁHEks%ﬁqu 20 left as one partition, so that

nmerely one notion vector 224 has been determ ned for this macrobl ock. O

course, {fe However, the frame/field mode decisions 206 are not the
only decisions to be made by blocks 110a,b. Rather, as
indicted by 218, blocks 110a,b also determine the motion
parameters for each macroblock. These motion parameters
define, for example, at which spatial resolution motion

15 vectors are determined for a respective macroblock., As it
is shown in Fig. 3a at 220a for example, the top macroblock
202a has been further subdivided into four partitions 222,
wherein for each partition 222 a motion vector 224 is
defined. Compared thereto, the bottom macrcblock 202b is

20 left as one partition, so that merely one motion vector 224
has been determined for this macroblock. 0Of course, the
decision 218 with respect to 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 c¢lear 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 vecktors themselves, such as the direction



decision 218 with respect to the notion parameters is, in the
rate/distortion optimzation sense, not independent of the frame/field
deci sion 206. This is indicated by 220b 25 indicating an exenpl ary

partitioni f macrobl ocks 202a and 202b in case, ded
macr obl ocks, vﬁﬁwiﬁg the earlier descrilged case of 220 fﬁﬁoﬁéreﬁ ect the

case of frane-coded nacroblocks Al t hough the partitioning is exenplarily
shown to be the sane, is clear that the 30 partitioning may be different
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performed betore taking_the picture, content, of the recon%Frucbgg reference

pi cture as éﬂﬁ#@ﬁﬁbfp@ﬁlpgedtﬁg defined by the motlon wvectors
of course different when considering field-coded

10 macroblocks and frame-coded macroblocks. In case of frame-
coded macroblocks, the picture information used out of the
displaced and reconstructed reference picture represent a
continuous spatial sub-area. However, in case of a field-
coded macroblock, the picture information used out of the

15 displaced and reconstructed reference picture relates to an
area twice as high. The residual thus obtained 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 fThe 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 1ll2a,b into the
base layer data stream 216 or 120a,b, as shown by arrows
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have to be tafbsda®nt22fFtle ghesaiiteMabieaaliby. shiys Ihe&canges odn ofier ati on
of 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 is
composed of merely one partition. The field/frame mode
decision and the motion parameters thus defined for the
representative macroblock pair 204 correspond to the ones
35 shown at 220a in Fig. 3a. As has alsc 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
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to change the frame/field mode decision relative to the

decision made by block 110a,b with respect to the base
layer.

Firstly, the case of keeping the frame/field mode decision
is considered. In this case, the macroblock pair 204 is
still treated as frame-coded in the refinement layer.
However, refinement coding means 1llda,b considers whether
it is in rate-distortion sense better to keep the motion
information, i.e. to adopt the motion information from the
subordinate layer, i.e. the base layer, and just refine the
residual information, or whether it is better to change the
motion information and residual information compared to the
base layer. This decision is indicated by 252 in Fig. 3b.
If refinement coding means 1l4a,b decides, for a specific
macroblock pair 204, to keep both the frame/field mode
decision and the motion information, refinement coding
means 1ll4a,b incorporates the results of the decisions 250
and 252 into the first enhancement layer data stream
122a,b. The result of decision 250 is incorporated into
data stream 122a,b in form of mode change indicators 256,
as indicated by the dashed line 258. Accordingly, the
result of decision 252 is incorporated into data stream
122a,b as a motion precision-enhancement on/off indicator
260, as indicted by a dashed line 262. Moreover, refinement
coding means 114a,b incorporates into the data stream
122a,b residual precision enhancement information 266, this
incorporation being indicated with dashed arrow 263. In the



I's considered. In this case, the macrobl ock pair 204 is still treated as
frame-coded in the refinenent |ayer. However, refinenent coding neans
114a,b considers whether it is in rate-distortion sense better to keep the

notion 20 'Q{%&gﬁ&hgn, i.e. to adopt the notion infornp&ﬁﬁﬂm&ﬁﬁﬂﬁihe
ayer, I. a

subor di nat e. the base |ayer ,jand just refine the residu
i nformati on, or whether it is better to change the notion information and
residual information conpared to the base |layer. This decision is indicated

by 252 in Fig. 3b. 25 |f refinement codi.ng S R1degi-dessi for a
speci fic mactroEIoEk FEee393¢ t%EE%%E%%ggh tﬁe fr%ﬁégfielgigﬁdesaecision
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into data sty 1228 b asparamidten p&Enisicon- enhancesenbasa/ dhferndi cat or
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guantization step size, such as divided by two relative to
the subordinate layer. However, as indicated below, a
10 further flag/indicator within stream 122a,b may be used to
indicate that, for a specific macroblock, the residual
precision enhancement information 266 is to be interpreted
at decoder side as anew transform coefficilent levels
representing the transform coefficient levels independent
15 of the current transform coefficient levels as derivable up

to the subordinate layer.

The refinement coding means ll4a,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 1l4a,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 114a,b incorporates into the data
25 stream 122a,b motion precision enhancement information 264
as well as residual precision enhancement information 266,
as it is indicated by dashed arrows 268 and 270. The motion
precision enhancement information 264 and/or the residual
precision enhancement information 266 may either represent
30 completely new motion information/residual information or
refinement information for refining the motion information
and residual information of the subordinate layer,
respectively, i.e. the base layer in the case illustrated
in Fig. 3b. Completely new enhancement information 264 or
35 266 shall indicate ~ as already dindicated above with
respect to the residual data - enhancement information that
completely replaces the respective enhancement information
of the subordinate enhancement layer, i.e. the base layer.



122a, b residual precision enhancenent information 266, this incorporation
being indicated with dashed arrow 263. In the WO
2007/ 107170PCT/ EP2006/ 002634 - 21 - current preferred enbodi nent, the

residual p ci'oﬁ;ﬂ%gﬂﬁnhancerrent information 266 incor popateeheidionsds shall
represent residual transform coeffici-entz l-evels representing a residual of

the respective transform5 coefficient |levels as defined so far by the
subordinate | ayer, i.e. subordinate refinenent |ayer or base |ayer,

relative LO écﬂgc_ﬂa dﬂt{)e@c%t%t:(?r @n{ﬁ@?&éﬁ&%@”%ﬁf@hﬁtf&ﬁ@?ﬂ f]ﬁ'@nkbga&bon step
si ze, such as divided by relative to the subprdinate |ayer. wever, as
i ndi cat ed bef%w, %eﬁjﬁufn@rt\&%e f MREAPRAT e EE TP tlrﬁfﬁo%ftanﬁéaﬁw 1952, Egﬁay be
used to indisdtedihate flayea, spkei otinadrobidek, infenmasidunabipitlei sion

enhancement & nf,QirBti00,286n1 S14 00 i 1t erdyeetradsat ofRsREGIerY dayas anew

transform coefficient |evels representi the. transfqorm.coeffi.cient |evels
i ndepend;“pnt 35 G7S¢ hatcrifentr r HEFG r#%dé’fa%l(?i SRSy diYs A TV abl e up

to the suborkbitiatehd ayercenthenhehicaseent iobolimay imwarZb 4l 1445b agayedéci de not

to keep the fptigp | pHOL BRI 1 218PEEhiL LolBGObkagk bioddin2@er efi ne
sanme relative to the base |ayer, Inatgr S _case, _the refinenment c%glrrrr\lg means

114a, b i ndi cH¥E t heSPERul 2%f PRis nat PO SRROPSHET 252°3
respective icwekitdtcden260eials e fmotdbnembahee memponapsr lduebs stir ddm 122a, b.

Moreoveryg I ef N IGRk 0P80 dBaRMehl4RePei HCOr porates into the data 25
stream 122a, b notion precision enhancenent information 264 as well as

resi dual precision enhancenent information 266, as it is indicated by
dashed arrovio 268 vatadal? Othd hef fmutt offi phevgsiorilenmatdenebnfdrfedimat i on 264

and/or the rggidyal ¢ Pr&Ci Sian-eRBARCENROE, | PAOT REL AN LO6L B g her
represent frame/field mode decision but changing the motion
15 information is indicated in Fig. 3b at 272. As shown there,
the motion information associated with macroblock pair 204
in the first enhancement layer differs from the motion
information associated 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



30 conmpletely new notion information/residual information or refinenent
i nformation for refining the notion information and residual infornmation of
t he subordinate | ayer, respectively, i.e. the base layer in the case

illustrated in Fig. 3b. Conpletely new enhancenent i nf | 4 or 35
266 shal | ."%ﬂﬁ“&“fé&“g"i) as al ready indi cated..above with rgéﬁgﬁo%@gﬁgﬁe

resi dual data - enhancenent information that conpletely replaces the
respective enhancenent information of the subordi nate enhancenent [ayer,

i.e. the base ayer._ WD 200%/,10717QP P2006/ 0 = 22 - ry
t hereto, enh“é?ntclerren}’e?% ‘rosrrrg fl%n %e&%tgr%ﬁzgg |6°j'§ %I‘@%I‘ég??%l Ergeft%%g%g
not i on/ r esi dREALUTEE oPREL®NtBES t heh uBER Sl s dRE4oRy SI=CtPRe 2/Bt PéntPesi dual

i nf or mat i on $ifndike pautieidn r&f ithenBot tbmygdcrdhleckt be2bimst ssrvanaenent

| ayer 5 in case of Fig. I oT=1 der | L.y, b | N h the
current enha‘—’lzrjl1 gﬁgéjﬁf:%fjgf%%]?ra%eoﬁn%%ég,g lé%ggétlgsv\%%aég %‘ﬁggfr%it(%}{on rgg%dual

i nf or mat i%on RFthomemaabelb i HatZd 2bayer the uEhr s SNFAREAENARE cHi¥®spondi ng

transform coefficient |levels or notion vector conponent |evels of the 10

tvo consecutdyg rehinenent | evelse o | Lbuptiale.lhathect f chagding the
motion i nfor'HEtiGN A the fi_rsfl enfiancenen 1layer, the effect of keeping
the frane/fitlansfodn geefsiokerr hdty fgarwéorBt PRI ATCISTFoMPRERSN i s

i ndi cated i 2$ Grazbmattdd 2in Ashs OWEY Reihancthentola par | dier natream
associ atgd Wi grorobl ok, PaT Lep4sL i tHErLLy SteRURRREETRA dpugtodiffers
relative to the transform coefficient levels of the base
layer quantized with a finer quantization step size, or
represent a transform coefficient of the transform
coefficient matrix 234 completely anew without use of the

15 transform coefficients of the base layer as a predictilon.

Up to now, the case has been described in which the
refinement coding means 114a,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 wvectors 224 for the partitions 222 of the
top macréblock 202a are defined, and the bhottom 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



I nformati on associated with that macrobl ock pair 204 in the base |ayer
that two reference pictures are used for

in

20 predicting the picture content

wi thin the macrobl ock pair. Accordingly, each partition 222 is associ ated

wth two nﬁé*@ﬁ@%@ﬁﬁors 224a and 224b. Moreover, the Pp%hgﬂ%&mkgﬁgation of

the first

macr obl ock 202b in that sanme is 25 partitioned into four

| ayer changes the partitioning o ottom

of formng nmerely one partition, as it is the case in the base | ayer.
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noti on vectors 224 ma

g al so serve as the SIS TOr a pre !
in the case of not keeping the frame/field mode decision,

alternatively, the motion information and residual
informaetion of the base layer defined for different
frame/field modes may be used as a predictor. Consider, for
example, the transform coefficients. The vertical
resolution of the residual samples in the base layer is
twice the vertical resolution of the residual samples of
the first enhancement 1layer. Due to this, the highest-
frequency component in the vertical direction 246 for which
matrix 234 of the Dbase layer comprises transform
coefficients 1s twice the highest-frequency component in
the vertical direction 246 for which matrix 234 of the
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
transform coefficient 248a representing the DC component
and transmitted 276 within the —residual precision
enhancement information 266 in the first enhancement layer
data stream 122a,b may represent an offset relative to the
transform coefficient level for the corresponding transform
coefficient 248a transmitted in the base layer data stream
120a,b. The same applies for +the higher-frequency
horizontal compcnents. Moreover, the transform coefficient
levels of the first enhancement layer transmitted for the
next but one higher vertical frequency component 280 may be
coded as prediction errors relative to the next vertical
frequency components in the base layer indicated by 282.
Similarly, the motion vectors of the frame-coded

t he

t he new



WO 2007/ 107170PCT/ EP2006/ 002634 - 23 - notion vectors 224b relating to a
different reference picture. Beside this, the single notion vector 224 of
the single partition of the bottom macrobl ock 202b may serve as a predictor
for the noty rs of each partition of the 5 bott ??ﬁ k 202b in
the first er%ﬁ%%@?rehﬁt layer. Simlarly,,d4he transform gglé | ?:é?@lﬁﬁ?gl evel s
for the transformcoefficients of the transformcoefficient matrix 234
transmtted in the first enhancenent |ayer data stream 10 122a,b nay either
represent negel si,dual L ts, relatiy 0 ef ficient
| evel s of thglcel %cs)%f_ Calgse%fzﬁgﬁtl?ééé%elﬁ%’fﬁ gg%i %gr&sqeuéa%t% i %g?@%%@o;@e%%& ze, or
represent a CP&nBPBIR deetpirei ehtths figett pahsiermardodf¥EEi ent nmatrix 234
conpl etely anew wit hout use of the 15 transform coefficients of the base

| ayer as a pgedi ct.l.on. t Q,.Now, se:h d rj Al ich the
refinement cggi ﬁ%h%gghsgﬁﬂgl?gg eglg{%%gf%ogﬁal%?\l? g?%&f h‘gﬁ%rg%g% i%d\garmde
deci si on i t B2FES k t afcromockhpaiPasm degerHoveveér , fieldisededsul t of
deci si on 250mksrbdwladiangs A hig fureneifrsel @niBdeendnt Neaydr siaserhghcanent
aver, this p3.Lndicated By ackespeetive, mpde changg ndigaton, 258, and new
nmotion inforfation along*w th fiew residual "Thnfornatron I's insertédTin form
of notion préBistish SaBanckaar P8Yi nPor reEingsd264ntghd ar eSTaRICOseEci si on
enhancenent mhaéoskEddlOHaA66 imtihd hei A4y sdnrenkanesentvéay Mok rst r eam

122a, b, 33 i E.ti %si ”S&é?@{bﬁde bghg Srr]lce)d c rarnogvés :‘L?rZA' tianréd frame/field mode
decision with respect to a specific macroblock pair occurs

in the first enhancement layer but in the second or

following enhancement layer. The quality or precision of

the pictures of the wvideo may be increased and the

15 distortion of the picture decreased from one layer to the

next by, for example, decreasing the quantization step size
for transmitting 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 to 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 lavyer.
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



276. In particular, according to the exanple of Fig. 3b, the notion
i nformati on of macrobl ock pair 204 is changed 30 fromthe base | ayer to the
first enhancenent |ayer such that new notion vectors 224 for the partitions

i2§2p3];tf?i68&r90§017ﬁ?{¥8b| ock 202a are defined, and the boi,&{)lﬂ,{ggbr%g@%ock 202b

€ four partitions 222gwm-th one notion vec for each
partition 222. As is indicated 35 at 278, the nacrobl ocks 202a and 202b are
now field-coded with the top macrobl ock 202a, for exanple, nerely including

odd- nunbered |ines. The residual i ' ' 0 y ng+ L 4 ransform
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Consi dr or exanpl i

predictor. G er, ) I'é, “the transformcoefiicients. The vertical
resol uti on dmfiormatpendadf Lanptikerventt AEoBagesrayaeratls 386 d8efh&Ferti cal

resolhuti OnthhﬁI ftﬁ:a!’r@&}o@iﬂaboéaﬂﬂbﬁémoflé*EeIsl’leoff]i tisd ﬁé&mﬁﬁjﬁntfibaglerz. 6D]lc,le
to this, .t he hiaghest- ne mpQRent . i i iLecti 4 or
whi ch maQri PSSR SpFRRIAAE Y L sﬁ%bn%c%l?%%% R
twice the hidHdsrenrequianciheonpamentthn £RE Vdrtltcaland rBamesro888 f or
whi ch mat rima234nobckie 2rfddis! eRBanegi®dndayef chighésetrdguansyorm
coefficients, Thus, at least a ?ﬁr ttpgf £ ?Rs?gﬁﬁ' ??éfi—’f’éte‘?ft & hasg |ayer
may be used as & predictor for e transtormcoeffrcrents_of the matrices
234 of the fA34st oEnhiErrarsmsededaymrcrod ds&snorel prised s&0 theekdgRee8r m

coefficiignt dLvebietkshe 2B t parshienragpef preferb1d48aHepriaseintong the DC
o ert o Ans L o8 Bl I LG R hAL BLEFASI O SRNAReReN!

i nformation _ nhiancemnment layer data s mn-l,
represent arerdfansemepk| drifpemasione 36%anei bt mfdsetf iigeaslirei®d £8P t he

corr espondi NGansFRehor ModFreeebht ci arire248a dF ansieg t t aen+siddicilbane | ayer
data stream.120a ies for BQSeh

Component o, WOTGSOEP. (RS L ERRGFbr i cbor FIoy Bn TPava et opor s plpkgont @
enhance@®nt fayehichahbei trxaesfom cheffegienutleritd APgRefcidingalko
frequency coiROnReMbrd8RatB@Y18¢er. 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



35 coded as prediction errors relative to the next vertical frequency
conponents in the base |ayer indicated by 282. Simlarly, the notion
vectors of the frame-coded WD 2007/107170PCT/ EP2006/ 002634 - 25 -

macr obl ock Gﬂafnpase | ayer may be used as predict or s-f.0 ﬁzuﬁ%zﬂ?t' on
vectors of enhancenent | ayer 2—0‘_ course, the above exanpl e of

changi ng the frame-coded 5 nacrobl ock pair fromthe base |ayer to a
fiel d-coded nmacrobl ock pair in the first enhancenent |ayer was just a
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2007/ 107170RCJI &R2006{ 002634 - 2@ pcare inserted in the current enhancement
| ayer data stream 122a, g Agcpelpen ent on the result of decision 250. For

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 12Za,b may have an
impact on the rate/distortion ratic of the resulting first
enhancement layer data stream 122a,b since, if a context-
30 adaptive coding scheme is wused, 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



exanple, if, in accordance with a current enhancenment |ayer, a specific
macr obl ock is a franme-coded macrobl ock, a 5 scan path 284 used for defining
the order in which the transformcoefficient |evels of the first

enhancenment | ayer are inserted into the residual precigj ment

i nf or mat i oW%é"%“%”&i fferent froma scam path 286 used%%ﬁ%ﬁég&?@ nsf orm
coefficient levels of the respective field- 10 coded macrobl ock in the
subordi nat e enhancenent |ayer. The difference in the scan paths for field-

and frane- cogggirﬁ@aro%b'u%%gstf&f | Seloyite ftﬁéi:isg ARGES Qf1 hieglbgT shbequency

vertical conmponents in t ransform coeff] matri1 xes 234 of,
frame- coded RREFHBIHGEks thel drepaiegmt FRPELEOHRAF 18Yivder o) Limst

particul ar, pnedisraddng thegetr ansform coefficients are transmtted within
t he residual precision enhancenment information 266 with first transmtting

the transformcoefficient |levels of the non-significant transform
coef fici eht sThE WYt FESenepanls fdhnGoBRrREi tH %y 2 aerse ARFEH e 49%nsf or m
coefficient heyebS5:sméyaseostiniigat ocd hehs ubay dbpabiel dlayistockkhel ta=givsf or m
coef ficient Ledfd Sl ti8eN9MySt 0pbA1 LN ddiANshobm, COPLIIL G S,Rkee coded
in a so-called stTgnificant pay . The_coding of the transform ]
laver "bit-stream 120a,b. To be More precise, a Lagrangian
approach may be used in order to optimize the decisions in

10 rate/distortion sense.

After having described the functionality of the refinement
coding means l1ll4a,b with respect to Fig. 3b, the mode of
operation of the encoder of Fig. 1 is described again with
15 respect to Fig. 1 to Fig. 3b with more specific reference
to the H.264/MPEG4-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
QOctober 2005, the scalability tools were especially
dedicated for frame MBS only flag equal to 1. In other
words, in 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 JVI-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 1layer can be
35 transmitted in an FGS enhancement layer.

In particular, the encoder of Fig. 1 extends the coding of
progressive refinement slices with adaptive motion



coefficient |levels of significant transformcoefficients 25 follow ng
thereto is called a refinenent path. The significance path is perforned in
several cycles. In the first cycle, for exanple, the first non-significant
transformcoefficient along the scan path 284 or 286 i | transform
bl ock (see™3¥'"WHPg. 3a) in the first,80_nacrobl ock Pg£@§§@%®§ Ventual |y,
further transformcoefficient |levels of tollow ng non-significant transform
coefficients in scan path direction 284 and 286 within the current

transform bl .ar oded i ' I reafter. de Lng_ he
transformati %%lﬁﬁﬁgﬁig%i ‘gcél.f %%ff%cﬁeg nfe%%effs ‘flfta}tins %érjr%%glc)ggkg@a S 4 ansf orm
bl ock scan ofdépedfitld dgeisberentilmakhabl oskens nawiobdg@chnadartive

transform bl gelsgeyFidid theikdr LentendBCeabl aglenhavebegtn vinstt&shock

Thereafter, next pmacr.obl.ock. i [ ck_scan order .

2007) 1071 70PETEBS b6 OUURTE 5 3 he RAEAK Pt EECRH ) pERITR3i ™S ¢ e
wherein the prééeaneet | sipeef ofmad @e@esh Wrehen ehisynvagr sHisdert tife
nmacrobl ock seaanehdefedein: | ftrealsedotnEirgdtnd B¥c2881oditrpdlars ciwed es are

per 000, LSl 19 9 {0 eyl L angla BORK pLgptls, e
coef ficient [&fel Srarettieldonspdni fekarfthet r ansroblndoehili entd, filife
transf or m cogkbyetesideves sofdmes glildecaid ransft 0fifhe/ficld mode of
10 the co-located macroblock palr in the subordinate SNR

layer, the following applies: (1) If the current macroblock

202a (Fig. 3b) is coded in the field-frame mode and the co-

located macroblock pair in the subordinate SNR layer {in

Fig. 3b, the base layer) is coded in the same field-frame

15 mode (see yes path starting from decision 250 in Fig. 3b),

the field-frame decision of the SNR subordinate layer

macroblock pair is wused. The motion and prediction

information can be refined independently of the field/frame

decision as transmitted by additional indicators or syntax

20 elements 262, 268 and 270, wherein reference is made to PCT

EP 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, a2 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 into smaller

35 Dblocks or partitions for motion-compensated prediction up

to 16 motion wvectors for P-slices and up to 32 motion

vectors for B-slices can be signalled.



coefficients are coded in the refinenent path. The 10 refinenent path may,
dependi ng on the encodi ng schene used for coding the syntax el enents into
the bit-stream 126, for exanple, variable length coding or arithnetic

codi ng perfornmed by scanning the macrobl ocks within a ' [ once or
by scanni nFAHEMYHa fixed nunber of §}Scl_es each 15 cgé*/gﬁrg'ggfoﬁgé%edi cat ed
for a specific transformcoefficient pdSition in scan order 284 or 286,
with a respective transformcoefficient level for a specific transform

coefficient position nerely being codeq if the,transform Lcient is
signi ficant .G%?O VRN Fﬁemgkﬁnﬂﬁ%aﬂ??é“%&tlﬁagsd%ﬁloéls Thé P%??%é%r%in‘t%]pat h,

t he scan patdefiilsedefior silbter isnitng uske avilsigiangiondepPPap®Hy WIHES raansf orm
coefficient %Jr%‘ Taﬂh?aﬁh%ofs‘és%bltisnéi agstopm RRocis dependsean ddie a
frame/field n ée of the carrespondi nﬁ 2}% (r]%%rtobltock eaéree%c%?g.gilqglto t he
current ref iHEFEnt-| 4565, A0S, Tohet bt R§ 57" the 1T ansrorm

coef fi ci &nt snidn rehenéirstteshhiarcenedl $agrerl dadaRsrerzgaentatbe ngit have an

i mpact on thed.ateldist 85 | Quimdt ikRe Ohal Mo IRSULRLRY 14 rgle eBbancenent

| ayer data stream 122a,b since, 'jf {1 (gon,t ext - @dap&tulbv% cgg,#ggs@gherre S
used, an or d&CKG1BS Fhe EramefbtEottdiTiomnoh hs SUPRTPRETFT 18
enhancenent lagper isutbwéhathar ahef opat chef fliesipdng tow ef e dicRgsSHoBi ni | ar

probability ffi stgi bulibgpgdhge &’ 5RA%AGJel @ {#IXE8PasedrPsidiiseBrvishi n the
first enhancenent

Iager data stream 35 122a, ghrra)Fc enezél)oé.ee a %.%%RSE. N

adapt at itdn GTeNSRe OBVOBEBLY | PSLERA | itiTF G5 dF of TR od HG. gfefore, the

deci si ons 25 atrtek 262civtyl calks qratepesre onradmmiitnfd uegiteset eReBetderi si ons
and/or prediction information (see no-path of decision
250) . Consequently, using the adaptive frame/field
refinement it is possible to achieve a higher picture

15 gquality at the same bit rate.

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 paifs with
maintained frame/field coding mode are concerned, added up,
and merely the obtained transform coefficients, which
25 represent the highest available quality, have to be
transformed. This concept is, in accordance with the FGS
coding scheme of Figs. 1 and 3b, also followed with respect
to the adaptive motion refinement. In order to not increase
the decoder complexity for the FGS coding scheme with
30 adaptive frame/field decisions, preferably a special
restriction is introduced for the case that the frame/field
decision of the subordinate SNR layer is changed. When a
new macroblock mode is transmitted in the FGS coding scheme
with adaptive motion refinement at a certain refinement
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



to the coding efficiency or quality of the probability WD 20071107170- 28
- PCT/ EP2006/ 002634 estimati on used for encoding the syntax elenents and, in
particular, the transformcoefficient levels in the first enhancenent

| ayer. 5 The way, refinement codi ng neans 114a, b nmakes S 50 and
252 may bewﬁzﬁ?%ﬂn?o the way by which p] acks 110a, b argﬁgh\?\?@ﬂ?%gse | ayer
codi ng bl ocks 112a,b create the base |ayer bit-stream 120a,b. To be nore
preci se, a Lagrangi an approach nay be used in order to optimze the

decisions in_10.rat.e/ di startion sense. After_havin escrib t he
functional i t‘f/o%?fjtcrf@n &t i nga‘é%dsﬁ%n nétﬁ%gsr&%%e,cg g\ﬁlt %B?egggctbafsg Fig.

3b, the nodelayevpeirst iwsedf folte weruddrustipy g the | segiedidl bell 48&in with
15 respect t@nihghemkdto Ry r pMsBniBE CorsPECL fhéfrilsRf, erignailso A1hg

H. 264/ MPEG4- AVC Sta.lg arﬁb Ig ot her rds, %EGOEUQ% ie%rlllalnicga{ 011: :Ltah%rencoder
of Fig. 1 is 8e8Abed Nor &'5r 8o st% PA%TRe Rontax S OFEFEaeT Y4 scal abl e
bi t - st r eaIn 12epeesenteddloablie extemsimirter bleusinGAMPECHs AMITRESSTandar d.

Ln Ithe abOVecQ@ﬁ_ﬁj&%ilQ@&dSi/&réMt)é kbag @F@ftt Sa.ﬁs @&?Qﬁ%t%@oﬁn“ﬂﬁesq?salbi lity
ool s were especi a edi cated_for. frame on equ o1l In
ot her V\o?’glé?m’feﬁ“% Co %I‘é%e%\%‘?‘r#‘t hgé}%c‘%lr §PFS qﬁ?@%&ﬁ%b%‘@&s %Ere frame

macr obl ocks pefferrHEse foonddptild vhcsopbeth inri SNRsgndifbeseal isdtssedl ability

have only begangtesd gnesh f Ohe PEOSHEESINE @%Cﬁr@aﬁaéff&ﬂmedH%/&V%nan{ege _
Ls_an I deri ng

encoder 5f Fiferdhr QU S0 £XC 9151 6D Ly rlace soucas, Dy angider no
Fig. 1 opti nfFrassidmmscobly nfoobipdbey etbpveresidual prediction when a
frame/field decision is changed. Thus, in a preferred
embodiment of the present invention, the syntax element
that specifies the above~described usage of a residual from
15 the SNR base layer, i.e, the syntax element
residual prediction flag, 1is 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
following code defines the steps performed by blocks l1llda,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 FL == mb_field decoding flag) {
{(22) // frame/field decision of is not modified
{24) // top macroblock

(26) change_top_pred_info flag // modified



30 refinenment slices with adaptive notion refinenent as described in the
above working draft JVT-Q031 for interlaced source material. In addition to
the nmotion and residual refinement, a revision of the macrobl ock-based
frame/field decision of the base quality |ayer can be Ltted in an
FGS enhanc&RHP71%V8r . W0 2007/ 107170RGT1EP2006/ 0026338T&%H§J@%§i nenent
for interlaced frames wth macrobl ock-adaptive frane/field decisions in

t hat, when macrobl ock-adaptive franme/field coding is enabled, then, for all
macr obl ock pajrs or a subset of the macroblo i,rs,of rogressive 5
refinement s?%eae of a coded frame, a syntax Zr\engr%’%ﬁ?g/ipgefl?%iﬁgrrﬁtted t hat

si gnal s whet hal t he nefdcbiasckomaired infe Eoded as a pair or field or frane
macr obl ocks. (fapendi ng o &heikE MELE £l GoBDskE: Mbdd, haotmer ek ock pair and

t he progressiv% refi nement $,Iice and the frane/field node of 10 the

co-1 ocat ed mittobl ock paPFeFitHR? Bor di nate SNR | ayer, the fol | ow ng
applies: 1) {34) the curr énansmdesiil of kre232na) FrgdidipnjElagoded in the
field-frame gpgde and f{he co-located macroblock pair in the subordinate SNR
| ayer (in Fi 24 3b, the base |la er%, is%%ded Ln the ane fti el d-frame 15 node
(see yes pat W8t arti ngt¥ ot R 37398 PRSI c%‘edf)%, “tHE field-frane

deci si on of {4 SNR sidswldi frat &ht dypr mmobobdiock pair is used. The notion
and predi cti ofy)i nfor npt iRR:GRAMabEcH8ELNEd i ndependently of the field/frame

deci si on. as nsmtted by additional indicators or,,syntax 20 el enments 262,
268 and O,E%ﬁer ein FW%&%PF%&?&E%— IpCT é2%6§¥ﬁ0972 for further
details in tk&® regard, the content of which ié¢/imcorpradectaner ei n by

reference W tdpyrespecis @nk b6t ileaeMr0k14 nmption information and
refinement i tn c;r mat i on (lcn clg%e‘ of kee‘%‘? Z;jh'gegh?rgrre/fi el d 25 node deci sion

unchanged. (23%'Qt her wi se-FaPFM37¢°R i i CHARFE! SRR RE current slice
is different (¥34lom the fimedi¢trimmedalzci sion in the subordinate SNR | ayer
(see yesjrapgd) from 250)nan R s86h N ATREE QAUa0CKS i B {3 rIB¢ T Obl ock pair, a
new nacr obl O%(e node (260) together with 30 corresponding notion and
prediction i or mati o (264) is transmtted in addition to the refinenent
(266) of the(#®sidual sthghadlrandiiesspossifbleameornbiceékicipdds are t he sane as
supported by ¢he codi ngysiapdare hA64l MREG MG Which neans that by

subdi vi si on ﬁé t he macrobl ock into smaller 35 blocks or partitions for

not i on- conpe Yt ed br Bction up to 16 notion vectors for P-slices and up
to 32 nRd on(&@ct ors f or//BfsdnsddsehdebisivnghaldoddfiedND

2007/ 107170P¢gy,EP2006/ 00@6@5!?-]%%90510@@ way to make this frame/field
decision in rogressive refjnenent_slice.is to use a,LLagrangi an approach
where a Lagr g"ﬁﬁi an cost FEREPISAGT Of DagroPlepk modsy ﬁ?%ﬁ?‘égi or a given K
Here, D stanfig}f or the dirstibetticonddst ween original 5 and reconstructed
(decoded) signgl and R reRigsentscdNeibhtrikgt & naedetd o5 Kodina t he
rracrobloré{ p%. If the cost for reversimg the frane/field decCision of the
subor di e | ayer i <9 8wer than the cost for keepi ng the frame/ deci sion
of the suborditat e SNR |/&ybottdnt magrobioclat e- di stortion 10 sense obvi ously
better to reygpse the fraapliehdndachsl b1k i@ BkItaBh 0% Pair and
transmt a new.set of notiqn and/ Qr. prediction information (see no-path of
deci si on 250 gz)wnsequerﬂqEQ}cWPngaﬁ%e adaptive frame/field refinement it

i s possible t&)achi eve aehsidimedr ppediaiien if5aquas iinfented he agaudlit rate. An
advant agg) of (4dje FGS codijng schene presented here with

{88) // coding of transform coefficients
(90) start transmission of transform coefficient
(92) levels for the macroblock pair
(94) }
35 (96)

(98) }



respect to Figs. 1 and 3b is that the inverse transformat the decoder side
has to be perfornmed only once for each 20 transform bl ock. The scal ed
transformcoefficients of the base quality |ayer and of all associated
progressive refinenent slices are, as far as nmacrobl oc | L1 h

mai nt ai ned MAHRELTY8I d codi ng node are ggncerned, addegciﬁ%ﬁgﬁ %%rely t he
obt ai ned transform coefficients, which 25 represent the highest avail able
quality, have to be transformed. This concept is, in accordance with the

PGS codi ng_SEHENe QleFi g5.ci,200 3h,.alsn alloped i &b esReet kol he

adaptive notion refinerent. ) to not i ncrease the er conplexity
for the FGS ¥ddpngsovKere MAtERiBD Adapthsss f geded f P¥l $hgedaSSonpyer

preferably acspesyal br@sid i atlizanbi Sstibhr othged 4 ormddrebtask-sdait itviee
frame/field | SI, ON h ubor.dj R .| ayer .iLs.chan . n.a new
macr obl ock rrggém;é/sﬂf?lgc{nsér‘ﬁ%seggi nl%t %@C‘g@g&ﬂi ?% étlg%grrg%wg:?% acgg%t,iave

moti on refi nEBREx aglenendy tdi_ficdf] depedin®slagy L 18 FLARFBILISMaK

el enent resi dual _prredicehinn_fhggrsimpal 8 whetbet therpbibdualpasicgral of the

SNR base laygévégélt%§b§¢%(ga% g%&%srﬁﬁgﬂgnﬁgﬁ EgySE&e#Stysgékfﬁg its
reconstructi on. thi's agis equal’to 1, thé transform

frame/field decision in that enhancement layer. The second

if-clause {line 20) checks as to whether the frame/field

10 decision has changed in the enhancement layer relative to

the base layer where the frame/field decision is coded into

mb field decoding flag.

The next lines (lines 22-62) define the information
15 transmitted when the frame/field decision 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 top 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 1levels for the current
top macroblock to follow are transmitted as self-contained
new transform coefficients or refinement information for
30 refining the current coarser quantized transform
coefficients. Then, i.e. if the motion information is
indicated to be adopted from the subordinate layer (no path
of if clause at line 30) or the new motion information
along with the residual prediction flag has been
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



WO 2007/ 107170PCT/ EP2006/ 002634 - 31. - coefficients that have been
transmtted in the SNR base | ayer are used for reconstructing the residual
of the enhancenent | ayer representation. Qtherwise, if this flag is equal
to 0, the re |gnal of the enhancenent |ayer 5 r nis
reconst r ucte “gﬂ |ng only the transfoym_coefficient Fg@gﬁé%@%&?hat are
transmtted in the FGS enhancenent |ayer 122a,b. Since the transforns that
are perfornmed for field macroblock pairs use different sets of sanples than

t he transfor or Lsbra 1 r_r%gr l; p IS
advant ageousgtgokg%%eg{ f%;ef]l emtla?oaxfﬁn%f ar %rsrzﬁf {1)0 ggﬁlgﬁlﬁeé?gg{lﬁdhg

predi ction wheaiaua} anbris foﬁec?%?f(ﬁ?-CE@néhari‘@é’&lsThusdepeﬁ 3%y ePBr r ed
enbodi ment oktebsbeupr gaedt ckhyenflian, tf:é]lesﬁatd‘ﬁea»( theldnt tiat Ipedhki es the
above-descri Q%Heységge Oflaereéhglll{f?éq ¥ rogke&%ﬁf@ a3 Bage ﬂe@)ﬁ%f 1selt e the

syntax el ement resi redi Cti o Is—only-transmtted wh

frame/fietd 8Bei sFéﬁnéﬁo’Erhe SNRf%a%Jeer}%ye?‘eY%l%ot TR T |1?1e“°t3ﬁ’éla§NR
enhancenent tayﬁsfoﬁi hewfifseiehhel sylisax lekeneandiduedi duatiiprisdi dtliagn_f | ag
is inferred ;L the EnfauAly 1,0 :’E‘Bdf@aéehed%ﬁégg&gtﬂf coéﬁﬁ rdigigd o33n

enbodi nent o present 1 nvention speC| y|ng t he
frame/field H@B?%‘F% fé’dfdtpﬁeb%?f?r@)lﬁ}a(?él?bﬂvﬁﬁﬁ tonehé4r&R) enhancenent | ayer
can be 25 expressed by the follow ng pseudo-code. In so far, the follow ng

code defjmnes, BhStlgéfpv?oM‘sf f%%”%%c@)éd?ﬂu?&“x&t]’nl%eb Ip&%s{éﬂgeeﬁﬁﬁdﬁa@httax

el enents nentioned above I'n e refinenent ta stream 1224, b.

30(10) (12) iR(cesejef dhs Cyamsg f&al%d%@aﬁﬂtqwéﬁeflpgr@%%?@#%% R0 14)

(16) mb_fi el dafecodiag £ | ‘ag Hlnkeheht anef f tied dredﬂ(til.ﬁﬂorinlfnrl(lé.&)dd terdaancenent

| ayer 35(20);); 16k d_ds6odl ng 48P Eldeirm ot T hghdldreoding, 11ag) (
reld rmdfjf Xfa

(22)/1 frame deci siron of is not top macr obl ock
(26)change t OpSHFRRYIGTHT 0 A gnean nblpl | ble bit- Stream transmitted so

far is net wused but that a complete anew signal 1is

transmitted that is not differentially coded. The first
flag, i.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 i1s coded as a difference *o¢ the transform
coefficients transmitted so far in the base layer and
subordinate refinement layers if any. In case
change_top/bot pred_info flag is not set, new motion
25 parameters are transmitted - in the present case without
differential coding but the latter is alsc 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 is set, then the refinement is coded as a
difference/residual/refinement, otherwise the residual

signal is coded completely anew.

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



WO 2007/ 107170PCT/ EP2006/ 002611 - 32 - (28)// notion/prediction
(30)if(change top pred_ info flag ) (32)transm ssion of nacrobl ock node,
notion and (34)prediction data 5(36)transm ssion of

residual _p | C1 flag (38) (40)start transm ssion o rLm
coefficienﬁﬁfhé?#gggls for the top macr@block (44)// b%?@@ggﬂ%@?%%lock
10(46) change_bot _pred_info flag// nodified (48)// notion/predicton (50)if(
change _bot pred_info flag ) (52)transm ssi on of nacrobl ock node, notion

(
o0 (e S B B LSRR e shonsol sk ela e R o0
bott om nacr oBidpk to be inferred to be equal to 0 (lines 74, 76). This
is repeated for the bottom macroblock (lines 78-86). The
transmission of the transform coefficient levels for the
5 current macroblock pair then starts (lines 80 and 92) after
having transmitted the motion information for the top and
bottom macroblocks for the whole macroblock pair. Of
course, the steps 10-92 are performed for further
macroblock pairs as well.
10
With respect to the above pseudo-code embodiment, 1t is
emphasized that the modified syntax only applies when a
coded frame is transmitted, i.e. field pic flag is equal to
0, and macrcblock-adaptive frame/field coding is enabled,
15 i.e. mb adaptive frame field flag is equal to 1 (line 12).
Further, the frame/field decision is only transmitted
(lines 16, 18) when the macroblock palr is wvisited the
first time during the coding of progressive refinement
slice. When the syntax element is different from the
20 corresponding syntax element of the base SNR layer, a new
set of macroblock modes, motion and/or prediction
information are transmitted (lines 70, 72, 80, 82) for both
macrcblocks of the macroblock pair, and the
residual_ prediction_flag is inferred to be equal to 0 for
25 both macroblocks of the macroblock pair (lines 74, 76, 84,
86). Additionally, a syntax element specifying the
transform size could be transmitted. The coding proceeds
with a first transform coefficlent level of the top
macroblock in the significance path described above {lines
30 90, 92). When the value cf 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 is equal to 1, a new macroblock mode and



(64)} else ( 20(66)// franme/field decision is nodified (68)// top
macr obl ock (70)transm ssion of macrobl ock node, notion and (72)prediction
data (74)residual _prediction flag is inferred to be equal 25(76)to 0 (78)//

bott om nac O)transm ssi on of nacrobl ock node, |
(82)predic&ﬁgﬁﬁﬁg?g§(84)residual_predicgéon_flag S in?gﬁkgﬁ&ﬂg%%é equa

30(86)to 0 (88)// coding of transformcoefficients (90)start transm ssion
of transform coefficient (92)Ievels for the macroblock pair (94)1 35(96)14

(98) 1 WO 29924%&@%@%%@1‘%@”&%( Olgge%%:t'io%?’ data as well as a flag
specifying the usage of residual prediction from the base
layer are transmitted (lines 32-36). The "coding then
proceeds with the first transform coefficient level of the

5 top macroblock in the significance path (lines 40, 42).

In all following visits of a macroblock pair or macroblock,
i.e. when mb_field decoding flag_ EL and
change_top_pred info flag or change bot pred info flag
10 (when applicable) and the corresponding syntax elements
specifying a modified macroblock prediction modes have
already been transmitted, only further transform
coefficient levels are coded in the order mentioned above.
That means, the syntax element mb field decoding flag EL
15 (and a possible modification of the macroblock prediction
information for the corresponding macroblock pair) is only
transmitted when a macroblock palr is visited the first
time and no transform coefficient level for this macroblock
pair has been transmitted in the current progressive
20 refinement glice.  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 macroblock is visited the
first time and no transform coefficient 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 decoder starts with parsing the base layer
bit-stream 122a and 122b contained in the scalable bit-
stream 126 in step 800. As a result of step 800, the

35 decoder knows the field/frame mode for each macroblock pair
as well as the motion parameters for each macroblock as
well as the existence of the residual information. In other
words, in step BOO, the decoder extracts the information



The first if-clause (line 12) checks as to whether the video source

mat eri al has been coded by the base |ayer coding bl ocks 112a,b such that a
macr obl ock-adaptive franme/field decision is activated. If this is the case
abs syntax el enment field_decoding flag EL is trans '

enhancenent Q%{’?@r 7]f-’mr) a current nacraeblsgck pair or se\%é{éﬁgzr?ggggﬂgﬁﬁock pairs
(l'ine 16) in order to define its franme/field decision in that enhancenent

| ayer. The second if clause (line 20) checks as to whether the frane/field

10 deci si on t e n (= geg»@ﬁéame 1est he pase | ayer
where the frane’/fl el gﬁge%?zslfc])%ﬁ gﬁgoggg@ﬁlﬁ&ynbatl el.d dec d| ralltg %\}h%ﬁ The
th

next |ines (Fhnee®-HPP d&tPRe®Phe Fh?o?ﬁﬁ?‘il%_clb?ctkrsaﬁgm £t &4
frame/fiel d fiecitsiron hasfivedmdmten nodi fi egualityt hi seehkaecenfantst | yisa synt ax

el ement change. { oppe6d: Ol 0 £} agol s thanagbbies aibaadedy( ensads)

indicating as to er t ermtlon;gje-lctlonlnfcf r%tnon %B$ current
top macr &bl oeke | Rashodhaue&d 9862r FAEFY el £ 62 tthel b b S HTACE |S§§8r hi

synt ax el enemdpdritnef are thepraseihd amsolditat ode2BRHesionadi ntFBg 3b.
T this is the.oase 6o 1d eéérﬁ%aebynméwﬁyb%@ood@n@%m&bIlg gk node,

new notion vectors “an ence picture nunbers ted (lines 32
and 34). Thetitzstmsam ok sdpord¢eeienss) BEERy Hgx %1 %@ﬂPtEGﬁ“A‘(’E
resi dual _pr esltsxidzomnl fdragots D&rﬁé oranpxl: froirt-sitgeahs | H0ad tarewechdedt he

transforyy Cofl f.ekeabahey el Lholedie GHLAGIEA { QRAMAGIRD] ok (akghlow are

transmtted as sel ?gcont ai ne new t rans‘%ormcoe ficients _or refinenment
i nf or mat i on ¥/FOTHFHUSEPAi né’llcﬁér%ﬁrré‘rﬁecoa?%%‘ﬁled’uantﬁ ze ?rarE‘F‘SFﬁY
coef fi ci ent stdd@istrduceedi dnddhe notion information is indicated to be
adopted fromthe subordinate layer (no path of if clause at Iine 30) or the

new notion information along w th theresidual })r ediction_fl ag has been 35
transmitted i Aedugbhsp) refhpengiinshs sSPonr of 19REPAnsTTEPMIEGELFT ci ent
| evel s 1% pestasdredo (Isiteps 46, #AR) whith the tframsl/dieldoebiecichangkevel s

representing ca i fl i ew
transform V@%‘%& 1@%!9%%? Egi‘acg%g?%%%é?l%%+34q n%colgi?f?% g%aﬁ?eveg

i nf or mat i on BrdkRaesh entthe | yIeGRRI oPNRARGRADT t rAHSESr m FEtdPBnt

| evel s, depenshatgheor bestdiiio_[medict iian_fdagadotadst €romd ithel | mex86. | n

the other cage.d. & 20884 QY L) 9612000k DEING S Yoon ot
oe qu F Tnfl

transformc ¢l ent eve S Fepresent residual transform coeffici ent
| evel s, 40 e.BR%si dekg peshdad on'LSf I a@b]@s i ¥ er FREPRSTTINGI c4t8™di £P8r ent i al
codi ng. Thi sfismd/Apieatietdder dghethot maprantoobl pekrs | ineshé4-BBrent0 | n

other words, ﬂr%?n%%rdef%?ef’“ %Hdtg;%f rgéﬁ%f%%%' et rthle“ CARR Rl NE

frame/fiel d decision b I.n any case reflnerrent of the
resi dual i nf‘@?@%ﬁ%%ﬁnﬁakégeﬁ atle. thy ]‘&ﬁﬁsléyetrhlo§ FHF’P"FIWR SreyfY5&rzero, or
“refinement "ti@ys iga¥ildaatet pathi bndt thanrefinamirttt ghtdo ubedf art ithenot used

put_Lhabed colplele S%%Wfékgeﬁé bri r?;]s;gftltn%ﬂ L@a;agz? y Nofy difff ergatial ly

coded e firs pre %@ indicates as to
whet her the $%‘$H’rnerﬁ§@tp of0fhe @%%‘P%%I R%fsc?é"ndl‘}@@edrﬁﬁl‘? et o hfei® o de”
i.e. the sanecedddioylpananetees 6 eexisetbtashiz0 rion ibheisfibomaliivat €okayer ,

und the el | DErBal e Anidige! Saldiflori®nt UWRdeSnenfll AL LACEnd Roddi®n

transform co iCi€ tran tted so f In ase, |l ayer _and subordi nate
refinement |&y@kaatiinggmy rephacenenteihgd'e dﬁ?%@th‘@B"P’ﬁf o feR 519 ot set |

new not iz 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



25 paraneters are transmtted - in the present case without differenti al
coding but the latter is also possible as indicated above -, and a further
flag is transmtted, i.e. residual _prediction flag, this flag indicating as

t o whet her &@ﬁqjﬁaiﬁual being valid so far is used. If @3@ %/50@#5“ flag

is set, the e refinenent is coded asyg@ difference/re I'nement,
ot hervm se the residual signal is coded conpletely anew. However, otherw se,
if the frame/field decision has been 35 nodified relative to the base

| ayer, new ”Eﬁéz?gé@‘:%e?ﬁ{‘dé'%“g el RLL00, aglars Andycef ertgnce

pi cture nunbers are transmitted e curr nt t
macr obl ock WABRSUERT si HitRS | 1§ sy FBX @ﬂémeﬁfld Weeplaces, since the

2007/ 107170P£Héﬁﬂ?ﬂ0@11@6268ﬂon Ry isedndualepredilsd ol ag Whi ehel s,

i nstead, at Lhe. g&:ogg{mﬂ Qa’be 41 af erned EE %%@qmg.%&g/&s(lfilﬁggs 74,

76) . ThIS IS repeate ott om macro
transni ss? on 6’?‘3{ h&ith ahBe oF‘ﬁ‘Fé%‘éfJW%D@ﬁ‘tenlte\?-@lf§rﬁBFl‘?rhe2@4 caPfert®
macrobl ock paktradiend sty stihéi BeSadfemit OPJyead t @atdavtnead rafsahet ed the

mot i on i nfor gajj Qx%“%h&ﬁ@e:ﬁ%ﬁceaﬂgggf’t EfOblPlf an " “\5 D?ﬁrtﬁer

macr obl ock pair. ré pertorned
macr obl ock pB#+kS FEhszs Fhelérwetﬁlﬁé@pgeget%a% Hetabsee lﬁ%%@dco
enbodi nent , décd>c$e:ﬁnph@6}tszedhéhartothbﬁ n@th friceshesiy Nt @y @l yirajiplates, vvhen a

coded 11AIe 1511 a0sMibheds kgl clflable S020 1% 9u8! ety O 2804

macr obl ock- apt| ve fr codi n
nb_adapti ve ‘fﬂﬁ%%elflwaqu a@lh@cgq@arc tléle’rPPT—h‘én 1264 Pﬁr@ﬁér exljgés
frane/fiel d geci Bhonréspartiyet MAREBLLOEHs (bf NESe 116acﬂc&)ld&1ke@>a&|ﬁe mgcr obl ock

pair is visi hﬁf’ Sthe dd %ltastel ”‘Ehguééé‘ éﬁ“’reﬁﬁgc%% of R 9" SRS NGt rgf' nement

slice. Wen t synt ax emént eren t he 2 correspondi
synt ax el enefft ‘Eﬁlntel@é bEsEl MR T‘ay*é?e SUREMNE e FLOGH ORmcdadsl oERE M3 s, m)tl on
and/ or medi gicosbliddkor nRtd. oty mdwmsmﬂﬁ&@aécllbnes and, r@laS@s &2) for

both macr obl peke gl ke masRabl ofk P e And We tesldkal R edie! Lant 1 ag

is inferred to eeul Ioc emac 5Fock pair
(lines 74, 7&be S@Q%Ftlﬁﬁdl flahaltrgnsaigyed axime| éﬂf’@nt igpeming i rﬁj’tﬁhe

t rans; orm si m;ém;l d. féle trrélama?hi dlﬂta_oexodnlag E’I‘@C]@@ﬁﬁow tﬂ\:efﬁ:lfsler st ]
transtormco e ey, O , [ | e sl.ani IC ce pat
descri bed ab%{l/e %l%ées 3?)1?9% 5Ef &Rﬁ‘ 58§a %e o?‘% é ax s g‘rrent
speci fyidty tHe faGGREPRPERd Wt sithe |§bpa@m$%ﬁo t §oPes v%ﬁl%e Bo¥ipRe base
quality slicipfdhentich cedi anvdal | exslddees, comc@mas n ihecavoverr eher ence
PCT appli cat} C t of 3 g p e the top
macr obl ock, fé)agn /efrl§I1§5 ?fg%’s sb‘r%:{g? % OO&% i C S{:lg%l ?r’ldeessl\ﬂélta?hange of
the macr obl cEKEGHEFE 18R a%so’é@@{a@GdnoPFonr%m?ﬂf e(ﬂe@ﬁﬂéhn%iat%{l some
change_ t0|0 pilﬁﬂ.daﬁcﬁ f lRgely teansahltebdidbion2@)agl int khe swsbaxfel ement

6L TS 0BLOS K 085, 806k M9 20071 IORLIOPCTLERR005/002634 -

i s equalyg %h

36 - assom ated |on an ctron flag speC| Pyl ng the
usage of res‘Fi‘ﬁPaIOfpﬂ@ﬂﬁléFF@ﬁn’Fr oFhe Heoige infpapaliien t Fethsin Ired- T4 nes
32-36). The mentlior) cchercapracaads iw tihd henhinsdmdntansdyasim eagifdiriignt | evel

of the 5 top JRGOAI Qe MtiRE $heB-hhERREC PR (LiBSFa e Dayer.
In case of refinement, the information of the subordinate
30 layer is conbined with the respective infeormation in the
enhancement layer. Especially, the transform coefficient
levels of the enhancement layer are dequantized and added
to the already having been dequantized or scaled (and
eventually summed up) transform coefficient levels of the
35 corresponding transform coefficients of the subordinate
laver.



In all followng visits of a macrobl ock pair or macrobl ock, i.e.whennib
field decoding flag ELand
change_top _pred_info_flagorchange bot pred info flag 10 (when applicabl e)

and the cow(e%ggﬂ)qi.,ﬁg syntax el enents specifying a mdb&’rﬁ?zo%?&ﬁé}?' ock
e

predi cti on nodes have al ready been tranggitted, only further transform
coefficient levels are coded in the order nentioned above. That neans, the
syntax elenent nb _field decoding flag EL 15 (and a possi bl e nodification of

the macrobl ogknpredict i o1 1 | nforamt heelggoc{}ﬂgn&eﬁern%s %%f}%@glﬁ@féapéyxock

pair) is only transm'tted when a nacro ri1s visited t st time
and no transPBPKT cbR1E i themnhadremerbr layes %ﬁr%l”&ﬂ%%aﬁphﬁ%e%@n
transm tted Enfoheattinr edforpr ofeessaspacQvieel maer@sitocyd,i caotimg | @rd y, the

syntax el emeahahanan 0 RaRbedy ! 86 0uld 39baChiang ;;&f seflal DD ddia0 as

wel | as possi b |ca lon o macr o ctionin rnatlon S
only t rangm Pegt %eﬁ’me‘fﬂfiqq éileélé}ééod?-%gsw%gm@_ﬂ sté’(?uéletsédQ%l rﬂﬁta by
fi el d_decodi mgaft agidf ddmdieanbocaied cmaeakl otkapafidrm ncbber Shkehase

| ayer, and w?g@né@ef rahd ol%dnaﬁpt gg%gdswgmﬁ' LSt el e, I B ndS‘(p)ian ansform

coefficient [evel,6 has been transm I'S macro respect
to Fig. 4, tABAREHEFATIS pe beef srfbtrIRRta Yetodatios: feceth nglitatscal abl e
bit-stream 126fa:mnedﬂsc]rayte&d forThﬂafdectﬁdelthet aeksdual hdpes,sing.t kevdbase

| ayer biigstrpamdaa a‘?ge nt i n al ahl.e Qjt- %?im 126 in
step 800. As a result ste 8e8‘ te%gg &qu %akngf\%s tﬁae flec%Jof rame

mode for eacHURRCHGH W@ksﬁﬁprshﬁemll as the moti on paranmeters for each
macrobl ock as well as the existence of the residual information. In other

words. i stonoBO0red:e dec0daretXtiathy HechBhOl Bl OB YRZDWL07LT0--
gfg and 818 for all macroblocks of the current picture,

15 the procedure returns to step 802 in order to check as to
whether 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
information 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 reconstructed
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 is possible that the frame/field
decision for an FGS enhancement layer is signaled by a



37 214, 240 and 242 fromthe base |ayer data stream 122a,b. In the next
step, step 802, the decoder checks as to whether further refinement O
gual ity enhancenent is desired/required. If not, the decoder i rmedi ately

decodes 5 ayer data stream 122a,b in a decodj,

Dependi ng on %E%spgt lal resolution desjgred/ required, tﬁﬂEg{gcogl ng 804 is
performed by nerely decodi ng the base |ayer bit-stream 120b i n accordance
with the H 264/ MPEGA- AVC st andard or both base | ayer bit-streanms 120a,b are
decoded 10 |4, accordanes: Wob Lok rﬁgo%%qeekapglﬁ hon e £aabsLY of

reconstruct pi ctures are reflned the finerl rec nstructed 0 If a

further refiPRARIALIOCE d?érrsedﬂe&éﬂere%; t i ¥repst o EQ%p 806 in
whi ch the frmaeddhilecd pattes chBngetiindi thelﬂmr(erﬁflfendl dediciodi ng hbétg) and,

i f no change,{ Gg%aeféﬁ' Caéh%) AR R N &é}!m%%rrefg QHéé’Hed nﬁycagma

(change_* pre I's extracted fromthe next Ef%[g)er-or
refinemert | &&ady T@Pﬁ@éﬁﬁézayﬁta’ﬂp%e%ﬁ nd5 20 rg e SGiBEUEY s abl e
t 0 reconst r uedmdflreqm t heet r anst/ f | hdroimdekof tbeiomcr @ebbockepgiicsion t he

current 1 el el 841 - AL A DA HlANLhEGaNGe DlarddhesbiANKAGILGOSKT | Ci ent

| evel s in the ayer or nate er, the si |f|canc% gg h and
the refinenemt® pSRRRREEE At Jf?iéeIZSlénéjdégre ghte TGP (e THTSAEIPER nement
| ayer. In th@edsne;ﬂonsbepthstmm 80%e degedera parses: ehemert | syevdifiyihdyer

accordl A Y Lk Adlgle bt &XLbathnl hep MO T EOBRBERR AN 1lyerTRAYOD! 0CKs

w th notion nt I ndication indicatin repl acenment of the
current noti%h IESEREL FOPSEERE £6r Xal ¥R %c?%l%é%@aﬂ?ﬁj dest§éan

frame/fiel d fdehe enhancement layer is different from the frame/field
decision of the SNR base layer. At this, a value of X
specifies that no residual prediction is applied and that
15 the reconstructed residual signals 1s obtained by using
only the transform coefficient levels of the 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 a field basis, whereas the inverse transform for Iframe
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 using conditioned entropy c¢odes, where the



decision, as well as the residual information representing differentially
coded residual information or self-contained residual information depending
on residual _prediction_flag being parsed fromthe refinenent data streamin
case of 35 change_* pred into _flag being set, and infe i cate

di fferenti %04 ﬁﬁ in case of change;4lpLed_|nto_flagﬁgggné&%%gg£et Next ,
in step 810, the decoder checks for each macrobl ock pair as to whether the
frame/field node has WO 2007/107170PCT/EP2006/002634 - 38 - changed
relative 10 Lhgaunar dunatg.ha a4t ohf trrgsfrérttﬁe/ﬂeﬁad% Stepsthe shep 812

and repl aces, Sincethe e pred S 1n erred to be equal to
0, the currehvcalifsodirAgolbeck Hale' lphéh%ﬁm’erhasﬁoﬂ%ﬁﬁ S FHETB18ata, with

the notion/redd nopRiak enbaenat2on 20d ane %@anemifme@fmamst b€ an
enhancenent | aver data stream f éhe;% %b?_ritltgnhggrg Hg\g/ever
f

for all macrobroek arrs V\,Her t he node as not een nmodi fi ed,
t he decoder @mkbntthenneb%ﬁlemraﬁmmdenﬂerrsr%&%&dfn the page the
syntax el enendy&hange_bot _pred_info_flag, as to whether notion enhancenent
i nformation 264 or 266 exists for the respective macrobl ocks of the
macrobl ock pair. If this is the case, the decoder replaces - in an

al ternati ve Bibodivienitr dfs nastedt Hdiatur tBat #RATONBRPALIFRALY hieres

macr obl ock, és;eecﬂatleyrrotﬂeqetleaforﬂmtldﬁe and26epiPRES-2vC I efidieiarihe

r esi dual Odatlaofo thrt%erracr obl ck. %%B%Qghngsoﬁl ge&?ﬁ'%?‘%‘?ﬂ gl_,ag

transm t]t ed TR The i ncomprt:es(?ata Stream i.€. | on PI ag. To
be nore precdrer jqedipe %@S@lﬁﬁ decodi ng the enhancerrent Iayer data stream
20 in accordance with the above-pseudo code, the noti on information is

al ways repl agce péné/\l/(na%;fejra}s%?r n case .of .th gn{r,&o ,f 't%l d ?i@é‘ éggﬂg not

nodi fi ed, theFesi ot I'on"Fs replrace depen on sone
i ndi cat or, ndPhsSme reanddsl  preteranited fiag h%dﬁﬁeec@‘% éfl 2P it@rgbove

pseudo- qqade ﬂtéma@nthé ayedsdat anskheadh émoca:eea%sre@laqﬁmttert he
notion informtion

specific cr block cont ai ed in pcenent
| ayer conpl e?]e?%/rarmepl %&8‘% Fﬂ% Rot ?{om E‘icﬁf Bt rat o FJD‘ eadsatlj %%t%e | ayer .
In case of red¢harest CDt he didoramengnobher ataulserdi At eT1’§€) Hrﬂﬁ@rﬂtr S

conmbi ned Wi tin$dift ib@spact |tY1%rleBB.@éIm&l§c51 ancm@;@marwem Had) b a
Especially, the transfor fficient | evg $ 9 the enhancenent. | AQyer are
WoeRal PERR, SHAGHRES nod i

dequant i zed ZrtPEHH&TFo 58y SRSV R b&¥én® degtRant T Zed or scal ed (and
event ualddy sthwedvepfive anstlordndssetfibelefn ¢@ftﬂ0§1@ﬂ whih 3the dOFe¢pondi ng
transform cogfdixdents of the subordinate |layer. WO
2007/ 107170PCT/ EP2006/ 002634 ’
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-rcutines 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 thereof. 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.



- 39 - Oherwse, i.e. if the notion enhancenment on/off indicator shows

t hat the enhancenent |ayer has no notion enhancenent information for the
respective macrobl ock, nothing is chan%ed with respect to the notion data
for this macroblock 5 but the decoder “féfines, in step 818, the residual
data by neans of conbining the current transforn1coefficients gai ned from
the incomng data streamso far and - via de-quantization - the refinenent
informati on of the current refinementikdayer for refining the residual data,
i.e. the 10 transformcoefficient |evels defined for a reduced quantization
step size. Thereafter, i.e. after having perforned any of steps 812, 816,
and 818 forlall Bacodbroébx(ﬁe¢¢mim@raameqﬂqﬂqdeSNRSSChéaplecehﬂﬁe

returns to step f is
deswed/reqwredggg?‘111 egigg EHC§§§E§O f%£§¥%ﬁ%ﬁ§' néﬁ'agé%ﬁ aor the next
refi nemént IayerOfCﬁhéi¢ﬁ§epl?ﬁér§ré@é@@ﬁ@esﬂé@§ ﬁoﬁ@@r@nF6x§¥b§”§bﬂ wher e

the current encodipg.gabtagheadgeedafl ihctudd@qgt he re-transformation, such
as an inverse spectral deconposition, is perfornmed, the picture content of

t he macrobl ocks is predicted by use of the current notion information and

based on aIreadyfﬁeganstsmgtéﬂcbaé&ren@et@ictu&zﬁaamﬁ trhavxﬁgchuﬁhe

i nformation obtaineg ﬁé % transﬂgn$q§| ngrggnbkg gkgtga

predi ction thus BhtdF ﬁmﬁﬂegrEEF ylé}dj & cUrTent piC ufe i its

reconstlirtuct ed f oBNR Sumﬁawuﬁﬂngtuh@tabmwepewbo@nﬁenﬂQQZ&hby repr édent an

PGS 30 coding SCRegReYLLRihlg 01 AIEDI I POEELEESve Fidad | ¥e ditudi ng of
ranes t

refi nenent signafs macr obl oc adaptive frane/field
decision in mhlcﬁléepaﬁmdcﬁfkﬁ%QTW%ﬂeﬁuhﬂﬁﬁenflﬁﬁérO%W%c%%c?§6%|ﬁﬁ%%acoded

as a pair of framgz0k,B)Pai lcdfprfiltlty Mchobl 6ks, inFoswprabhed. drd t her,
the 35 frane/field deC|$|on for | ock pairs _of the bas SNR | ayer is

g
al l owed to be adasﬁpserwﬁoaﬁﬁléaaﬁ PO TEES 19%h £9Fe mbist PO, St i s

possi blies that the frame/field decision for an FGS enhancenent Iayer is
signaled by a “EH%RQ%/%Bﬁlig%bgﬁ/ﬁp%%pq gg%ﬁ%ﬁ representing second
SNR encoded data having the portions (202a,b)
encoded therein with a second SNR higher than the
first SNR and with treating first predetermined
20 ones of the portions (202a,b) the other one of
frame-wise and field-wise relative to the first
SNR-encoded data (120a,b) and second predetermined
ones of the portions (202a,b) the respective one of
frame-wise and field-wise, wherein the second SNR

25 encoded data comprises,
for the first predetermined portions,

new motion information and respective new

30 residual information, and
for the second predetermined portions,
an indicator ({260) indicating a change of

35 the motion information relative to the
first SNR encoded data, and



- 40 - syntax elenent for each macrobl ock pair or for a subset of

macr obl ock pairs in the FGS enhancenent |ayer. For the macrobl ock pairs,
for which the frane/field decision is not signaled, the frane/field
decision is inferred by using 5 al ready3 r"ansmtted syntax el enents. In one
enbodi nent, a conplete set of macrobl ock notion and prediction information
is transm tted when the frane/field decision in the enhancenent |ayer is
different fromthe frame/fiel dhdecnsiiemtefl t hz@@&‘yNRMmtje’gyea cHargyat ax

el ement specifying 10 the usage f a residual predic from SNR ,base

| ayer may be inferred to b&"eqU3F't8 Xlnlv:\ﬂjéﬂaiffqgnfr’é%’is ?Pé?d WRci¥tn in

t he enhancenent |ayer is diffiteteSNR eancdesl fdedme/ fneeﬂldielkeemtsumtnm the SNR
base layer. At this, a val cifi at sid ion is
applied and that 15 the reggnghﬂégggg res?%ﬁ%p Si 3?1%1}2 |sl£a%ﬁ |ned éby usi ng
only thedtransform coefficreAtneaegalts oesideakudnderrRtd aanhaabdnert | ayer.

Al ternatively, for both mﬁh@bh%ﬂi%aQEra PaehoblRGkRAL 2t SYIPEX.E! ement
may be transmitted when their frane/fiel deC| sion in the enhancenent |ayer

is 20 identical to the frafé/fks d“‘éi’ééloé‘l ohHB‘Pr‘E‘ﬁel@)NRod%sEhFay%’rrsﬁ'hl s
syntax el enent coul d speci fyrwhehkeded NeltEHCT ol Niglen@it ONredtd i1
prediction information is transm ted in_the FGS enhancenent | ayer or

whet her the notion and/ or ngaFE‘F §7% nfBFmati on of the co-located 25
macroblk in the SNR base | ayer are used. The notion corrpensati on for
field nmacrobl ocks ;s R4 EQr med Audd &4 ba?regmv\,her Qg_nglotl al,
conpensation for’ Prarre macr obl'ocks 1's perfor on a

Simlarly, the i@#éssenceansfor f@halflgel dimactpl &Wmflﬁlcb'e"rlfﬁﬁ med on

30 a field basis¢rphengas tHecdavsr s;ehetr@m%er rBl\fEOferfd’cﬁ{B%:l magEabl feks may
be perforned on a franme basis. Further, simlarl ")r/ra he scan order of
y

transform coef f i EP€nt sSERRde SNRZFRFGTFH bl Ak IR deE}éﬁdenﬁl%?]t whet her
t he macr®bl ock i {s)redfelteh:dlmeda ﬁd]ﬁtlft‘ﬂ)ﬂi@.caﬁbl @eK.alben@st by, a tchsngwt ed
that the syntax el enme t r eglﬁf t.he frtarrree/gleel d 210 eweog a nplalcrobl ock
pair may be tran%ﬁl‘l d'l ored entropy r[Eéorﬁltes KFE t he

2007/ 107170PCT1EEZ®G@1CH}EB-3amcode debndﬁncbnthe d;@p?@m?erﬁNmebreded
franme/field nodeyat .t kg coplocaled Q%t%%lﬁ‘?éof ddiiie SNR base | ayer.
For exanple, the syntax element 258 ¢ould be transmtted by means of an
entropy code using a probability estimation that is 5 dependent on the
field fagme mdetggcagbgaezlad@ﬂﬁqn@ase layer. Finally, it is noted that

t he above enbodi nents were especially related to the H 264/ MPE&A- AVC
standard. 10 However, the present invention is also applicable for to other
codi ng schenes. Bhpeﬂtdhgg owezams act(@ab) i nfeamentheéchingt he fionvendaate codi ng
scheme can be implemented Jin. hapduacesan IhAMNMSAG 18 ToeTBlof., the
present inventioh al'so felates conput'er program ich can e St or ed
on a conput er - r e&d@bl elbitaesuch ebangeD im #hsc bramgry/ biakd-wWhia

carrierps The pr e%%@hth@l&%mdfonché pkgééﬁéﬁh?neé' PO rd iGAE e dH O AM

havi ng a program code whi ch, when executed on a conputer, perforns
first SNR-encoded data and the second 'SNR-encoded

data;

arranging means (810~816) for, for the portiomns,

30
if the indication information indicate the
frame-/field-wise treatment change,
disregarding the motion information and
35 respective residual information of the

first SNR-encoded data and arranging,
instead, the new motion information and

the respective new residual information



20 the inventive nmethod described in connection with the above fi gures.
Furthernore, it is noted that all steps indicated in the flow di agrans
could be inplenented by respective rreans and 25 the inplenentations nmay
conprise sub-routines running on a CPU, 44T cuit parts of an ASIC or the

i ke. While the foregoing has been particularly shown and described with
reference to particular enbodi nents thereof, 30 it wll be understood by
those skilled in the art tbhat tati eesoatthesNRhamgesded n dzhe f asmdand detail s
may be made w t hout departgf g fromdthe sglrlt and scope thereof. It is to
be understood that various™2haflgE8hBY  b& ade in adapting to different
enbodi nents wi t hout departing from 35 the broader concepts di scl osed herein

and conprehended by tt’glg %ﬁ%gﬁ} f‘é#%ﬂov‘infoﬁgat%x%) enc é)decrhef or

decodi ng an encoded SNR-sca ng a
predet erfii ned pi ct ur eabgepyessit aavickhedgsi ciur Ehsediraa (fig)d-wige encoded
SNR- scal abl e data st geaptipakyding first SNR-encoded dat a( 120a b) havi ng
the predeterm ned picture encoded therein with a first 10 SNR and with
treating portions (202a,b) of the predetermned picture a respective one of
frame-wi se and fiel d-wi se, chhekingst(asmﬂ em@dﬁddﬂ@aaoflzgaob) aGomgy i si ng
moti on information and resggc{3 SI dual gorm@%ﬁ or .the ort| ons, 15
heF R

hi gher SNR i nformation (12 ef:ep %eﬁpfiﬁﬁa 8&on aHesqas aataa havi ng
t he pork® ons (202a, b) encodednghepdi nhwi trotd cseciortbr8NR imirgheyl athiare t he

first SNR and with treati n??f Lf 8t fggggeggﬁmgﬁggdeaodg@gs af,4t he portions

(202a, b) the other one of ane-w se an W se relative to the first
SNR- encoded data (120a,b) and second predeterm ned ones of the portions

(202a,b) the respective onggofydf aMBa¥hbeengndHd ehdtWose, i Wit drhe
second SNR 25encoded dat a C%ITDI’I ses, first SNR-encoded data and
r
15 refining or replacing the  residual
information of the first SNR encoded data
by the refinement residual information of
the second SNR encoded data to obtain the
data to be decoded, and
20
if so, replacing or refining (816), based
on the refinement motion information and
the respective refinement residual
information of the second SNR encoded
25 data, the motion information and the
respective residual information of the
first SNR-encoded data to obtain the data
to be decoded;

30 decoding means (804) for decoding the arranged data
for decoding by treating the first predetermined
portions- of the predetermined picture the other one
of frame-wise or field-wise relative to the first
SNR-encoded data and the second predetermined

35 portions of the predetermined picture the one of
frame-wise or field-wise to reconstruct  the

predetermined picture with the second SNR.



for the first predeterm ned portions, new noti on
information and respective new 30residual information, and for the second
predeterm ned portions, - 43 - if the indicator (260) indicates a change
in notion information relative to the X st SNR encoded data, refinenent
notion information along wth respective 5 refinenent residual
information, and if the indicator (260) indicates an adoption of the notion
i nformati on2of t becbyest %m@edoda&aaimeﬂj,neﬂﬁﬁtheﬁsidhmqirjismny mat i on,
and 10 indicationinformation \% fﬁ‘%)}n n. exi stence f a chan Ogge in the
en t [

frame-/fiel d-w sB*fPERPmeRT* Bt * SRRLEAETded HatB AT he
second SNR- encod&bRdatalbbiet Wpta rstrdsdn pe ededdipenEtepdiitristnsSMd an

absence of a cha@ggahtgﬁt B‘éty ggﬁ /t |elhqg e tNrReg%lolf%%thto\@{een the first

SNR- encoded data an e secon enc ata e second
predet er ned portions, 20the decoder conprising: checking nmeans (810) for

checking, fer eaphcBabki %cdﬂ&riqldtéa@l@&m f Or §BE F&0n A% heO pm@émj same
i ndi cates a chan%ﬁ_ﬁl n the frame-/

d-w se t reat ment , of
predet er mi ned poFPEPBA Bét U YHEFFFr &P Wféﬁbagbe dBf#ARSARE to e té’é?cond
SNR- encoded dat ahighean@Nrg iveforind Biléh 8dépehai ngf on the pardiensior30

information.
10
4, Decoder according to ény of the preceding claims,
wherein the decoding means is configured to apply
the motion information of the data for decoding to
reconstructed reference pictures to obtain a
15 motion-compensated prediction for the portions, and
reconstruct the portions based on the motion-
compensated prediction and the residual information

of the data for decoding.

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

decomposition.

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

25 the decoding means is configured to perform the
application of the motion information and the
reconstruction of the portions dependent on the

indication informatiocn.

30 7. Decoder according to any of the preceding claims,
wherein the arranging means (810-816}) is configured
to disregard the second SNR-encoded data and
arrange the first SNR-encoded data as data for
decoding if an instruction to the decoder signals

35 that the predetermined picture is to be

reconstructed merely in the first SNR.



if the indication information indicate the frame-/field-w se treatnent
change, - 44 - of the second SNR-encoded data as data for decodi ng, and
if the indication information indicate %}he 5absence of a change in the
frame-/field-w se treatnent, checking (4 14) the indicator (260) as to

whet her the indicator (260) indicates a 10change of the notion information
relative to the first SNR encoded data, and if not, adopting the notion

i nformati on8ef tRecbdest aSiRrelicgdeto dang, @ndtii® prefeding arlaieyd,aci ng

t he residual inf QN -ha st SN d t | nement
resi dual infor rratglhggbgg Fﬂ% gg?&%ér%tﬁ éﬁgg)ggl%%ggjtnaaisg Sg“)étnﬁrl%% ﬁ)fe\) ata to
be decoded, and Zdrpt sontpgpldEnaitorasedehrhgd(B8ibh, sbdsed o tdns

refinement noti OBnEnfﬁﬁﬁtﬁ%@E@rﬂfﬁeﬁesﬁf&E&fé r&iﬂlﬁlei_@é‘é_ rd el
information of the second SNR encoded 25 " data, the notion.information and
the respective rBSFAHAP-| ATGHRIT ot ®f Pigdem r R SHRI eRP8A&ATdA3E KD obtai n

the data to be degsgdedec3Rdecopnngx meanenéB04)adosciiecedi ngithe aianged
data for decodi ng Bé treat %n% thg fi rstiﬁpré:‘ﬁgeterm ne%fbporti ons_of the
predeterm ned pi CEUFE t RETGLHBr &RE of Y &me\ s& or FIEHE F réttative to
the first SNR-enemdetiedata afd & heclsangad jm edeier Mnwae-3F iqiattvwices of the
predet er m ned pi o] f f%- i se. or tiel d-\w t Qnstruct
the predeterm negtrgf[jg{r%gg vvi%?ﬁ%t helrs coérll%d ST\I\% 2%18450‘_%%‘?: b,

i0 wherein the checking means is configured to infer a
value of the second syntax element by use of
already checked syntax elements in the higher SNR

information.

15 9. Decoder according to any of the preceding claims,
further comprising second checking means for, if
the indicator indicates a change in motion
information relative to the first SNR encoded data,
checking a flag in the higher SNR information as to

20 whether

the respective residual information of the
first SNR-encoded data is to be refined based
on the respective refinement residual
25 information of the second SNR encoded data
with the motion information of the first SNR-
encoded data being replaced by the motion

information of the second SNR encoded data, or

30 the motion information and the respective
residual information of the first SNR-encoded
data is to be replaced by the motion
information and refinement residual
information of the second SNR encoded data.

35

10. Decoder according to any of the preceding claims,
wherein the second SNR-encoded data comprises

transform coefficient levels of a transform



2. Decoder according to claim11, further conprising parsing nmeans (800-808)
for parsing the encoded SNR-scal able data streamto realize the first
SNRencoded data and the higher SNR information. 5 3. Decoder according to
claim2, wherein the parsing neans is configured to performthe parsing of
t he higher SNR information depending on the indication information. 10 4.
Decoder according to any of the preceding clainms, wherein the decoding
means i s confi gucegfifocappity theawpixon indfforassritomof the datet faor-

decoding to feCOE%hb%ﬁ%%@eﬁefﬂﬁ%%]lpi GEULES 19-LPISL Y, a5l wherein

not i on- conpensated prediction for the portions, and reconstruct
portions based ofP€heP#BEi0H- depAiehsdtSed 2apredided ohcans$Pelaes dil

information of theadattarhor desofingierf 5. DRGRAYy acegrdi ngrdrmsedai m 4,
wherein t he decodi n% neans i s c$nf| gured to performgn,l npver se spectral
deconposi tion. 6°BELEAERCRESOr A nd o LAFTSEOLMai GRSt AnteBt WAk ix 25t he

decodi ng neans i aceconbiigar edot othettorardde appl i satuorente t hien MdHeon

i nformation and r.eco ycti-on -of the_ paortiaons dependent on the
i ndi cation infor tre?gt‘e”f)g%% %ﬁ;.%acloa u© a%%g?disr%etag‘ aanri/cpo‘?l EREprEEi ng
cl ai ns, wherei n elengr thrgitmgnsdans: @eF-fdr8ents confiduried aquadi sreegar d

the second SNR-epgadg¢ datg ard i %n%%ectggl efs';cfaﬁ O;[gsgrg t.%}f&ﬁcq%t g s data

for decoding if an instruction to the ( r sign .
predet érthi ned pi ER8r £1rstt G redast rvctedther ey ibeitige denendsNR. - 46

- 8. Decoder accobdi Rget 9nanya®f ohhe nFoeagdiing .cl ai ns, wherein the
indication information is signaled by a first syntax el enent associ ated

with said portions
11. Decoder according to claim 10, wherein the

arranging and decoding means are configqured to, if
15 the indication information (256) indicates the
presence of a <change in the frame-/field-wise
treatment of the predetermined portion, apply an
inverse transform to the transform matrix to obtain
the motion-compensated residual, combine the
20 motion-compensated residual with a field- or frame-
wise portion of a reconstructed reference picture
displaced from the portions by the new motion
information to obtain a candidate reconstructed
picture that is equal to the reconstructed picture
25 in case of the other one of the frame-wise and
field-wise relative to the first SNR encoded data
being frame-wise, and, if the other one of the
frame-wise and field-wise relative to the first SNR
encoded data is field-wise, convert the candidate
30 reconstructed picture from a field representation
into a frame representation to obtain the

reconstructed picture.

35 12. Encoder for encoding a predetermined picture of a

video picture sequence (104), comprising:



and the predeterm ned picture conprises another 5 portion, wherein the

hi gher SNR i nformation | acks any second syntax el enent associated with said
ot her portion for signaling an absence qr an existence of a change in the
frame-/field-wise treatment with resﬁeég to the other portion, 10 wherein
the checking neans is configured to infer a value of the second syntax

el ement by use of already checked syntax elenents in the higher SNR

i nformati on. 15 BaPecedewddcsproeanst dldfy, bl thequieicefiphg edlcaidisyg f urt her
conpri sing secon h j for +if .t ,ndi I ichyGh :achange
in nmotion inforng?goﬁ?gggg?gggﬂgg ?%gt?%ssggg%Rge%%o gdsggi%?&ﬁﬁg%ﬁing a
flag in the hi ghbFeSNRYNfdr k¢St @ENEReR0viPRE REP t he245dekct idfe Besi dual

information of thechbtsimShBienspsedrdat@d® ta beeigbibfedebased of

ont her especti ver flnenentre5|dual,2§ infornmation_ of .the second SNR encoded
data wi th the notFeReTHEBFmaPFonidflCRE1iser stOsNRETEdded fddst ety

repl aced by the antoasdi aheandticon, bl thepsecand SR iencddsdradaitdonor 30t he
nmotion informati on,and_the res ective.QﬁsiduaL i-nf.or pat i on Pgrth%:first

SNR- encoded dat aa?%l torebsepercetpjr Sced rﬁ)/Slt uglmt ilrdlﬁoir]rrrll 1(3rl%1‘;11ti on and rhéafi nenent

resi dual infornapoohiofisthe second SNR encoded data. 35 10. Decoder
according to any of the preceding clains, wherein the second SNR-encoded
data conprises transformcoefficient [evels of a transform - 47 -

coef fi diCent mat ri Rebpreseatingansensn- 1d4apens d0ad dedsraiaiings hikdegorti ons,

and wherein the ARSI NGnFeRRStiSmAl I AEFh 19) ASSOghadte hAgher  SNR
transfornnoefflcle?tlevelstotransforn15 coeff|C|§nts of the H§an form
h

coefficient matriRFaERBFIPRg TEPTREFI T OREerSTFORE cut I aicoded
SNR- scal abl e dathasingarnandical Scanr@imnlethanmpeg tilvmns rabsh oamseeefrid ci ent s,

whi ch i's equal touaNng QL2 i itdr APHaf $RECM SGANsRRIGH ¢fl! QLGN ©
15 the first predetermined ones of the portions the
other of frame-wise and field-wise relative to the
first SNR-encoded data (120a,b) and second
predetermined ones of the portions (202a,b) the
respective one of frame-wise and field-wise,

20 wherein the second SNR encoded data comprises,
for the first predetermined portions,

new motion information and respective new

25 residual information, and
for the second predetermined portions,

an indicator (260) indicating a change of
30 the motion information relative to the
first SNR encoded data, and

if the indicator (260) indicates a change
in motion information relative to the
35 first SNR encoded data, refinement motion
information along with respective
refinement residual information, and if

the indicator (260) indicates an adoption



10 the first scan order, with the one being dependent on the indication
information. 11. Decoder according to claim 10, wherein the arrangi ng and
decodi ng nmeans are configured to, if 1% the indication information (256)
i ndi cates the presence of a change in t e Tranme-/fiel d-wise treatment of
the predeterm ned portion, apply an inverse transformto the transform
matrix to obtain the notion-conpensated residual, conbine the 20

nmot i on- conpensat ed resi duapfwitthe amptébd- orfdrmateion sefpotheorfiofsta

reconstructed reference piggRpr eegbgggace@aftr om tRe RRAIRNS s (ﬂg new
t hat

notion information to obtain _a candidate reconstructed picture IS
equal to the reconstructedipfeription/j angdase of the other one of the
frame-w se and fi el d- vvlse relative to the first SNR encoded data being
frame-w se, and, if 1o:ther one of tt@?frarre se and field-wise relative

to the frst SNRCBRE 538 dg80a iFTR dinlse, dSHver FOPRETESRAPEat €730
reconstruct ed pi ehdodefir SNRasf::hehﬁll’eeplrae.slersttatela@n (i) @&rfdciimhg the

representation t reco ed pi_ctur 48 base 1codi ng
means (110a, b, 1§5§8%? ?%?Hgﬁc |§§ the pred@f@&ﬁ%ﬁe h%.c h%% a first

SNR and wi th treantaged pﬁ@étd?et et dbaeld) porthicom {@02a, BNRoflrafqma:telIcerm ned

picture (200) a respge %Lk?dOf IndilamBoly se ohebiRhdiuhse t tain
first SNRencoded at a % 20a corrprni si ng rcr)otl on%n?orn&%%n an 5?@spectl ve

resi dual® i nfor rraﬁléi‘ac%imghémpo??i%%?%ncqoél@t & i gonifedhe Eremeb) for
det ermi ni ng hi ghgri SNR-wnker ratda@imenk?0ss by\.het b@eae@aemaua ig¥resie i on

representing second SNR- ncod d dat avi n d therein the i ons
with a second S gg?ﬁﬁ ¢h l’f%‘éng{qg eflic N%efvﬁ tH ‘Pr@gﬁ %’ t he
first predeterm 88H-enesdefl t hintport foms tﬁ‘]“fe ot hkrsof fpmammmrmntd

field-wise rel at] ggtig %h%nfdl ras& g@l%ﬁggo aél?ar(:%goi‘nb)ch%ndfxs cond
pr edet er mi ned on t'Re portions “he Tos I've one
frame-vise and fiéLleldiwese2bnmataientt b@tsf@@@ndlhg\llilefrﬂtomm@dﬁﬁmrl ses,

for the first prgdekesAlineePAELLARS SNR-encoded data for thd@WWJdBMd On
information and respective new 25residual information, and for the second

predet er mi ned poPEfEREermined portigRsindi cator (260) indicating a change
of 30the notion information rel atlve to the first SNR encoded data, and

if theindl torlﬁ <%lndlcccacge rTznge {‘”D“(i'}'”foﬁér%éi%” rcﬁativeto
the 35first o ddt rr r?%e not T oh
i nf or &0 onal ongdktarespetiouemeans is configured to determine the
second-SNR encoded data such that same comprise
first transform coefficient levels of a first
transform coefficient matrix representing a motion-
compensated residual of the second predetermined
25 portions, and second transform coefficient levels
of a second transform coefficient matrix
representing a motion-compensated residual of the
second predetermined portions, and the construction
means being configured to insert the first
30 ; transform coefficient levels into the encoded SNR-
scalable data stream in accordance with a first
scan order among the transform coefficients of the
first transform coefficient matrix, and the second
transform coefficient levels in accordance with a
35 second scan order among the transform coefficients
of the second transform coefficient matrix being

different from the first scan order.



refinenment residual information, and if the indicator (260) indicates an
adoption - 49 - of the notion information of the first SNR encoded dat a,
refinement residual information; and 5caonstruction nmeans (124) for
constructing an encoded SNR-scal abl e~dafa~stream (126) encoding the
predeterm ned picture to include the first SNRencoded data (120a, b), the

hi gher SNR i nformation (122a,b) and indication information (256) 10

i ndi cating an.existence akcardianrgetsonclllénf rE@redti dld- wwseréieattiment of
the predeterm ned portion. between the fir NR- encogded d e second
SNR- encoded dat ac?’g?épﬁ%g%??stmepar%sde?lesr mcg’ég%SgFt%?onggaﬁgﬁa%%gsécﬁr\l%e of a
change in the framestisctioel dwilse thagat aemotystiateenargéngi ret $KNR- encoded
data and the sec R- (o] f.ar o] et:eryyi ortions.
-13. Encoder accol?gglﬁgyt(ﬁgfa?ﬁ??gég%ggei%éﬁi&%ogge%% ﬁgltcfpgr%%%eoglns i's
configuPed to detefarpetipe- second- SNR encoded data such that same conprise
first transformcoefficient levels of a first transformcoefficient matrix
representing a notion-conpensated residual of the second predeterm ned
25portions, and second transform coefficient |evels of a second transform
coeffici ent1pat r sXRFepaesiehéi Nyl o NMotean- ¢anyiensatadodedi duedreint ze second
predeterm ned portion and the.cqnstruct.ion an | fi to
insert the fi rstpgﬁg?f%lﬁr& %‘?Crin &é:f%fuir&’en)%h‘? eégﬁssﬁﬁ?gb?%e%gﬁcg%gg%%
SNRscalldbl e dat acetprasing: accordance with a first scan order anobng the
transform coefficients of the first transformcoefficient matrix, and the
second transform coefficient levels in accordance with a 35 second scan
order anong the EW¥BnsRepdsdodefiaci el dt) tPaviRgohbet PHsedH R SE i ci ent

matrix being diffecentefl rombhedsitaérecan wider .a -f5t IBNR ERgager
according to clagim 12 or 13, wherein é(gf copstrgcti on neans .i s _confjgured
to performthe cbhSRFiREi FCELEAEhat %ot ectt p n& TSP HEHGer SNR

i nf or mats on depeptistonet he rteuppeation bhef arfraf rane-vbse SHRds ddledhi-e
bit-stream havi ng; ¢oded therein a predeterm ned picture, the SNR-scal abl e
bit-stream 10conprTsf ng:

higher SNR information (122a,b) representing second
SNR encoded data having the portions (202a,b)
20 encoded therein with a second SNR higher than the
first SNR and with treating first predetermined
ones of the portions (202a,b) the other one of
frame-wise and field-wise relative to the first
SNR-encoded data (120a,b) and seccnd predetermined
25 ones of the portions {202a,b) the respective one of
frame-wise and field-wise, wherein the second SNR

encoded data comprises,

for the first predetermined portions,

30
new motion information and respective new
residual information, and
for the second predetermined portions,
35

an indicator (260} indicating a change of
the motion information relative to the
first SNR encoded data, and



SNR- encoded data (120a, b) having the predeterm ned picture encoded therein
wth a first- SNRwth treating portions (202a,b) of the predeterm ned
15picture a respective one of frane-wi se and field- w se; higher SNR

i nformation (122a, b) representing seCoRd SNR encoded data having the
portions (202a,b) 20 encoded therein with a second SNR hi gher than the
first SNR and with treating first predeterm ned ones of the portions
(202a, b) the other one of frane-w se and field wi se relative to the first
SNR- encoded data,(120a, b) .and.sec re term ned 5 Qnes of the portions
(202a, b) the resﬂi«%c%ggel}&ﬁecﬁofr 32&0& ar?&tfesel d-WEE" nermézitnlot

second SNR encodédfdanattonpriesesiveortot Ité:tef |fn$tstpr5é@et6@md®eid dadrasi ons,

new motion 1 nfor HBES ABn@RE LBERBA' 1K o@ﬁl\ﬂtl%? gg)%' | iR eand for the

second predeterm ned portions, an indicator cating a c ange of
t he- noti%on i nfor mﬁiaﬁmﬁéFat|W%®@he fliqfﬂrﬂg‘ilﬂ%hcodéﬂ dat®f arde - 51 -

if the indicator;ifd6@)tbpdioab S:.ﬁd@@:@"tl@% ik e TpQr:[dnnfo(Ir R %ﬁl%rﬁt' ve to
the first SNR encoded d tion informati on_al on

at a, re
respective 5 ref iREREMALLEE] d n?’&r mat1BRC amd'N f ERECTRT] cg]}a&a'( 260)
i ndi cates an adopélfmﬁemientheearmauem infermatiion ;ofantdhe first SNR encoded
data, refinement residual information; and
10i ndi cati oni nformati on(256)i ndi cati ngan exi stence of a change in the
franme- /(0 el d- wi séndieatient bemimematherf i r s{230R- endodédadang andit he

second SNR—encodggl%%?Cgor %he fléggm L edgt ergi ned pord %l ;L absence

of a change 15 in 't rame-/fiel d- vms treatnent between t irst
SNR- encoded dat atéﬁat’iﬂﬁétsW%Ri@ﬁcoﬁeﬁs’élatsém“@rnqqﬁ’@dse‘ééh@l and

predet erm ned poghkOnssedénd thdmi-érﬁ’fo&i&ﬂmdld&&aan epeodegh SNR-sicalabl e
data 20 stream(l redetermaed pi cture (20g of .a video

é encodi n
pi cture sequenceP{$% ﬁ}:er{nﬁaegné’ BNRsTaf abie eé“‘setr% i fidlafihg

15 in the frame-/field-wise treatment between the
first SNR-encoded data and the second SNR-encoded

data for the second predetermined portions.

16. Method for decoding an encoded SNR-scalable data
20 stream (126) encoding a predetermined picture (200}
of a video picture sequence (104), the encoded SNR-

scalable data stream including

first SNR-encoded data {120a,b) having the
25 predetermined picture encoded therein with a first
SNR and with treating portions (202a,b) of the
predetermined picture a respective one of frame-
wise and field-wise, the first SNR-encoded data
(120a,b) comprising motion information and

30 respective residual information for the portions,

higher SNR information (122a,b) representing second
SNR encoded data having the portions (202a,b)
encoded therein with a second SNR higher than the
35 first SNR and with treating first predetermined
ones of the portions (202a,b} the other one of
frame-wise and field-wise relative to the first

SNR-encoded data (120a,b) and second predetermined



first SNR-encoded data(120a, b) having the 25 predeterm ned picture encoded
therein with a first SNR and with treating portions (202a,b) of the
predeterm ned picture a respective one of frame-w se and field-w se, the
first SNR-encoded data (120a,b) conpri sr‘lzng" notion information and
30respective residual information for the portions, higher SNR information
(122a, b) representi ng second SNR encoded data having the portions (202a, b)
encoded therei n wnel afsetengcSiRdnsgh@02ahan tdie 3% dpacti dNRrand M t h
treating first pr er m_ne es. t he_port| (20 b). _the .ot one of
frame-w se and fifg l-évvl'(“'smggr gefrg(ti]i géggg Pﬁggfi &'Jsﬁ% - e%%%d)ggcggltda %}%Oa, b)
and second predeeacpidgdddataszompgiéssef the portions (202a,b) the
respective one of frame-wi se and field-w se, wherein the second SNR encoded
dat a corg)ri ses, 5for the first predeterm ned portions, new notion
i nfor mat? on and r espeéPEvEnReRirssi Bugletrrsimed &9 tdm#s10f or the second
predeterm ned portions, an indicator (260) indicating a change of the
notion information relative to the first. SNR encoded, data, gnd 15 if the
i ndi cator (260) indicates 3¥hERGEOPn TRGCEER SHH o i SR EYS €% t he
first SNR encoded data, refrenégeai imfoemaicdbar,matidon al ong with respective
refinenent residual information, and if the 20 indicator (260) indicates an
adoption of the notion information of the first SNR encoded dat a,
refinenkht residual ifPorfhei sacoaddpriredetgringmied eoratioms(256) i ndi cati ngan
25 existence of a change in the frame-/field-w se treatnent between the
first SNR-encoded data and the second SNR-encoded data for the first
predet erni ned portions and®BniBBdEAERTof 2403 hamgE Gat ite & [iIIF i d- wi se
treat nent between the 30 fipset NR&NCAded bdaita ;aand rehe tseeonds SNRreencoded
data for the second predeterniped,portions, the _nethod conprising the
fol | owi ng steps: checki ng(giﬁfg g§E 8-88388& fifa%ﬁl,' fRE i ndi cation
35i nforlfati on as to whether sanme indicates a change in the '
frame-/field-w sezt t eept; h ned 1 or f, tween the first
SNR- encoded dat a?gn ﬁtéhgﬁggggfﬁgksﬁlﬁ-%gﬁcgg‘?&rgggt%% & éﬂa(}{b@em 1
information relative to the first SNR encoded data,

refinement motion information along with respective
refinement residual information, and if the
20 indicator (260) indicates an adoption of the motion
information of +the first SNR encoded data,

refinement residual information, , and

indication information (256) indicating an
25 existence of a change 1in the frame-/field-wise
treatment between the first SNR-encoded data and
the second SNR-encoded  data for the first
predetermined portions and an absence of a change
in the frame-/field-wise treatment between the
30 first SNR-encoded data and the second SNR-encoded
data for the second predetermined portions, the

method comprising the following steps:

checking (810), for each portion, the indication
35 information as to whether same indicates a change
in the frame-/field-wise treatment of the

predetermined portion between the first SNR-encoded
data and the second SNR-encoded data;



- 53 - for the portions, if the indication information
indicate the Sfranme-/field-w se treatnent change, disregarding the notion
i nformation and respective residual infgrmation of the first SNR-encoded
data and arranging, 10 instead, the n@w motion information and the
respective new residual information of the second SNR-encoded data as data
for decoding; and 15if the indication information indicate the absence of
a change in the frame-/field-w se treatnment, checking (814) the indicator
(260) as to 20 whetpper #Qgtkgggcator (260) indicates a change of the
nmotion information relative to the first SNR encoded data, and if not,
adopting the notion information 25 of the first SNR-encoded data, and

refining or replacing;thecgesiduad cdid o medd vt ide fidsicaaNR encoded
data by the refinenen resig al informati on_of the _second SNR encoded data
to obtaih the 30data +H?Be~ gé%HQHWlﬁﬁth?aEQ?nFeﬁpﬁegﬁg or. refining
(816), based on the refinenent notion information and

t her especti ver ef i nenentr esi,dual q{nation.of t he.second SNR %pcoded

data, the notion infornati%hsﬁﬁﬁagﬁ%hggsﬁg%tF@Elpgsiﬁ%%?r$% ornmation of the
- 54 - first SNR-encoded de¢spéctbbeai reshduaht alnbobeattbender the
first SNR-encoded data and arranging,

10 instead, the new motion information and

the respective new residual information

of the second SNR-encoded data as data

for decoding; and

15 if the indication information indicate the
absence of a change in the frame-/field-wise

treatment,

checking (814) the indicator (260) as to

20 whether the indicator (260) indicates a
change of the motion information relative
to the first SNR encoded data, and

if.not, adopting the motion information
25 of the first SNR-encoded data, and

refining or replacing the residual

information of the first SNR encoded data

by the refinement residual information of

the second SNR encoded data to obtain the
30 | data to be decoded, and

if so, replacing or. refining (816), based

on the refinement motion information and

the respective refinement residual

35 information o©of the second SNR encoded
| data, the motion information and the

respective residual information of the



decoding (804) the arranged data for decoding by 5 treating the first
predeterm ned portions of the predeterm ned picture the other one of
frane-wise or field-wise relative to tgg first SNR-encoded data and the
second predeterm ned portions of the prédeterm ned picture the one of
frame-w se or 10field-wise to reconstruct the predeterm ned picture with
the second SNR. 17. Method for encoding a predeterm ned picture of a video
pi cture sequence (104), cofmrsis’sing%daecd&édl etk nyosbbpainentedidagat he
predeterm ned picture wt ?31 d{%&and with treating a predeterm ned
portion (202a,b) of a prede erm ned prcture (200) a respective one 20 of
frame-w se or field-wise to obtain first SNRencoded data (120a, b)

corrprlsmg nmot i o ti n S r afo+ NHAkRRt henfor the
por L ons; - 25det ﬁ?ﬁ*ﬁ%‘%&,@ﬁ. g‘@msﬁtpeﬁ;@n?%?%?ﬁgﬁ?f%” ). the nrghsr SNR

i nformad on r epreEenEIRG 61 SRRe MIRARS A A Ghy PRE teRESd et t Hé¥ein t he
portions wth a 5esste ShEhbg @gdﬁﬁ%@ertm@aathae fdrfetoSNI%rwntehwtlrseatl ng

the first predeterm ortions th t one.of fr vvlse
1ol dvi se'rof atSbe S TS o edRe o 0q80 Ha o (1500, D EaRT ek
predeterm ned oneéstaf ahle tier t seasnd 2@2ade) eirimd nicels pm:ttms)nefof‘the

frame-w se and fﬁ;f’écﬁle fﬁin%er%ig?&pg S@ﬁé’ng%;%\'Roef‘C%qfa ises

35 for the first predeterm ned new rfot1on 1 n orrratlon and
respectlilve new re&stbdavisaf benuertonstapngtf shet paeseteraipesd tisrtvineed

portions, 5 an ipgdigatRe £L26Qhqg! 8ARkcating a change of the notion
|nformat|on relative to the first SNR encoded data, and 10if the indicator

(260) indicates a change in notion information relative to the first SNR

encoded dat®a7. raﬁéﬂmntfo@té@@oaﬂﬁ@r Bt bpsdat enginetih piespesd i ye a
refi nenent resi dual | nf or n%tl on, i f -
vi ure sequence (104), comprising the

15 follow1ng steps:

encoding the predetermined picture with a first SNR
and with treating a predetermined portion (202a,b)
of a predetermined picture (200) a respective one
20 of frame-wise or field-wise to obtain first SNR-
encoded data (120a,b} comprising motion information
and respective residual information for the

portions;

25 determining higher SNR information (120a,b),
the higher SNR information representing second SNR-
encoded data having encoded therein the portions
with a second SNR being higher than the first SNR
with treating the first predetermined portions the

30 other one of frame-wise and field-wise relative to
the first BSNR-encoded data (120a,b) and second
predetermined ones of the portions (202a,b) the
respective one of frame-wise and field-wise,
wherein the second SNR encoded data comprises,

35

for the first predetermined portions,



15 the indicator (260) indicates an adoption of the notion information of
the first SNR encoded data, refinenment residual information; and
20constructing an encoded SNR-scal abl e data stream (126) encodlng t he
predeterm ned picture to include thefiSst- SNR-encoded data (120a, b), the
hi gher SNR information (122a,b) and indication information (256) indicating
an exi stence of a change in the 25 franme-/field-wse treatnent of the

predetermined portion between hbeibhr shroMRaeReadedddated itiee reRcond
SNR- encoded data for the first g? det rnlnedagortlans and an absence of a

change in the frame/fiel d-TRStEELatHERE™BELRBen®PHe first SNR-encoded
30data and the second SNR-encoded data for the second predeterm ned

portions. 18. Cbnputegggrgﬁéan1haV|ngégdet &ﬁghﬁogngQoﬁg when execut ed
: a co

on a conputer, perfor n~execut ter et hod accor di ng
to clairh 16 or. 17.

an indicator {(260) indicating a change of
the motion information relative to the
first SNR encoded data, and

10 if the indicator (260) indicates a change
in motion information relative to the
first SNR encoded data, refinement motion
information along with respective
refinement residual information, and if

i5 the indicator (260) indicates an adoption
of the motion information of the first
SNR encoded data, refinement residual

information; and

20 constructing an encoded SNR-scalable data stream
(126) encoding the predetermined picture to include
the first SNR-encoded data (120a,b), the higher SNR
information (122a,b) and indication information
{(256) indicating an existence of a change in the

25 frame-/field-wise treatment o¢f the predetermined
portion between the first SNR-encoded data and the
seceond SNR-encoded data for the first predetermined
portions and an absence of a change in the frame-
/field-wise treatment between the first SNR-encoded

30 data and the second SNR-encoded data for the second

predetermined portions.

18. Computer program having a program code which, when
executed on a computer, performs, when executed on

35 a computer, a method according to claim 16 or 17.



