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METHOD AND APPARATUS FOR ENTROPY CODI NG | N FI NE
GRANULARI TY SCALABLE VI DEO CODI NG Fi el d of the

WO pwe0814860 The present invention rel ates gener BCT/IB20@7/000051
vi deo coding and, nore particularly, to scal able video

MBPHOTY A@MM&TGK‘EN@W CODN@ N PnapWRAN ARITY

Scal ability (FGS) ¢ I@:?LAEEE'V deghresed to the
MPEG 4 AVC video coding standard in order to increase

the flexibility of video coding. Wth FGS codi ng, the
Fieldiofléhe Insergionoded i nto a base | ayer (BL) and one or
nor enhancenment | ayers or FGS | ayers, as shown
Fresenignnetion rpgics SARRHLY BriEfcoseosinenng, ogRapAticularly, to
scﬂgﬂgbﬂgocbﬁﬁ base | ayer nust be received conpletely in
order to degode and display a basic quality video. In
contrast to conventional scal able video codi ng, which

Back&9Y] tlfe r ceptl on of conpl ete enhancenent | ayers

——~@g45¥ﬁ£;%?¥¥ﬁﬁi¥he basi ¢ video quality, with FGS
COGiMOGHRA1SNSEESBRIFLERY Bs &Eé&@meeﬂ Bade tS We MPEG-4 AVC
anywhere before transm ssion or during decoding hi

videgtcheémgwtanderd inleedeasiq Bicreasmthe fllesipiltgss Ivedy:e coding. Bé&th FGS

codi?% bthg (/ e'o 1¥ et cpggf 1\#03% gs%rlfbyﬁgfﬁ%i)a%fm offe ogpé% ﬁ?léamc?nentviﬁyers or
FGS Wr@%dhb@ﬁn GeBRaiD &idildd t0R8hvenfiba4lFBA1AKIB videdRbaing, the base
FGS |ayer. . If a device receives the video stream over

layelénquég,@;)errgg%v%mptelﬁ IROTYRE EQ) é@*@.dg pd display aﬂpgsgfqughty video. In
contké%’(‘ﬁ)rco%}allticﬁﬁl ﬁ::&fg&lﬁ% HEY &R émﬁ%%%%ﬁgl% é@%\lgg%ﬁéio\?ﬁg ecgmplete

stream over a rate c
enhameymbe layeratohingheve wpoalthd 1yas10T\r1da5‘(I:@lzihm;g witheF GEBolliay @i

rn1t decodi n essent arbltrar bltrates
enh@@lﬁ%@@ltt P SEpany ﬂ%ﬂ S anyYy ?re f%%%&ﬁnﬁ 190 ¢y queing dgppding.
In offBY wetdsetb bitSee#08f HOFGS fdyel BACYe arbitrati Wt fﬁﬁéachqfame
colors in video data can be represente a m xture

Thug FGthalbevythe quelity 06k gidso stzn®] to(he 1ﬁ>rem=bmalm improaed by decoding

t
adaifi il e R h B RREE R e r B e RER L B B rsmm e o
low {23 cledh@lel, YR deB6@H N@RCRaE BIPPNRNE qhrlity VIF a JFRCRELI P the
can be related to the col or space representation. In

same BAGEO SiEeana PY S higherirateghainel @dchd@ videormay be of adighsy

vl a8 RUERSR oAl R0 LUl BT bivwesaove
that s_f@aabsd lagdr. r‘immdaeng a ikt it bffb&tehmdmmgmﬁfqmby ty

[ d eI a_hi gher-qual ity decoded
S! giga % g{% f&*%hhﬂ %Qﬁlaé%g@h%ﬁ%pgqswgdmw%w of three
pri rn%h} &M@rs%’f h q & YHeMef ?gé@%ﬁ@ﬁi@ﬂ é:glggg%a%ﬁ alsoHoossfble

nlnlnun1capablllt|es t
Manyhapertanfigalor spices evruptiseosiominane cmppmmd(ﬁé)athvm dhi@sinance

com RSB AE B hEBh aRL el et

as FPeIndd {enidsNitti§ @RFAbLL REndPan encoded digital video sequence at
some minimum or “base” quality, and in concert transmit an “enhancement” signal that
may be combined with the minimum quality signal in order to yield a higher-quality
decoded video sequence. Such an arrangement simultaneously allows arbitrary devices
supporting some set of minimum capabilities to decode the sequence (at the “base”

quality), and those with improved capabilities to decode a higher-quality version of the
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i ndependent|y coded versions of the same sequence.
Shoul d nore than two | evels of quality be desired,

‘W@WWWM&M&i"enhancenent" signal s can be transmni PCETE2007/000051
each requiring the "base" quality signal plus al

samleGegrenge|avittont iR IRRRARIBRas® WiRhRociald i hbc?ai@m,],tﬁﬂ two
1

"enhancenent” signals are referred to as
mdffﬂ?%deﬂﬂéflced%ﬁv@élﬁn%@f the yaesequontiong, and t he degree to

r e c on st r ugﬁ e[g qual 1:5?%/}2 | lgq%{ Z]f%b?gés%té P {iplf ‘enhancement” signals

can by tramsrhited teath reeirRohe My @Rty Q‘gﬁﬁtﬁﬁs all 1o9Rr- guaht?l
ranul arity scalability”, neaning that the iIncr al
fReYl FigBRleases are small. Techni ques for producing

F h o) e n the cant
ofG%tuﬁg %&r%ﬁ@ gb sthqzeng’;s?%‘ﬁza ©&F méd {%’ Bﬁgsélﬂiﬁ’fgc%ld of
scalgllhgideo wadinig andithe Hygreooumisioh Sabh! %gg@lgd\eﬁﬂayer improves the
9/WGl 1 cal abl e Vi dea e ersion 3.
reco‘éégél[ %‘ﬁlfl}gl r%‘ggig to gsthepetarulrEi o lks acIopYDHEGS E@Mtes “Fne

3 rov
grm—gguéi?};]%bﬂgﬁe qgﬁaﬁﬁﬁlg"fﬁﬁct%}gf&kngﬁghaq‘ﬁ (Xtﬁfcrg& V\%% sma
ef fliceimaamasyorproflicies B&Senhancemenvidpets ref kﬂomt lami'lml the context

N R I RN I P —

in ISD/IE@J ITCL/SQ2orwei1duecakBRf Vided SUdeF 9BrshE £OU/HPRE I iment
he two kinds; significant information or

W67?@fP altaadnMalleress Rataben200d: ofhis hedlbasdldrraw\ws lafef raplaced by an

ed val
imp2R| g et Saed SHPREHOHEbEf it e Rop Eclinayuctge base
layexzcalldleé mﬂerrga”lldhl in diret cue et faived BGS codas efingitotd\odin ng ?erformance
coff| ed in base_ layer, the first ayer
%83’ }COLI fiek $qding scheme, aagfeﬂlcamrqsgiuabcqﬁ:ﬁﬁment can be

codealag Bhé bE@BYLwE REldE! ﬁ%{ﬁmﬁaﬂt Eﬁg}rﬁ%{ﬁb DA ARYS H}\Q‘?%aéwp From the

checked again to se econes” si
base jayep if i aseticienidon strecmseuctodivalee of zengyit geanéd @dn-$iBRificant
then _its magnitude and

coetfGh Bneniise B S igh Goimcpeigha Hased i gicpr g qass coded

in baB@Hf}’Sﬂ, g ﬁl’leE@S 1ayﬁpearﬁbes¢cﬂlea fih Qﬁ@ﬁrsﬁpegflé?%‘r %8&111{;12 Of8n-

t he base it is further refined
signifiggnt éﬁ?fﬁF@B%/ fr Wéhe bargrayer atill be chenkadregan to @)Whe@&ﬁ@t becomes

mgmh@%;tg Ihée %ése % o@ﬂaﬁ%@ﬁd Vsé% geélﬂhﬁlg}oes %§Hg€t££§i3 %1@ does,

then is magrﬂﬂ:udel mdtmgn%@ B@EedSOGféhfvisé ghis sﬁll cBasEikd 8k ﬂoﬁ Q%ﬁGfgrcant
ust at each follow ng hig

f d |
For g Sé%}’%canf Fog églﬁ%tnfgqmé%bqs@ layiendtris feaeer @gfmedcbamdcmkthe current
[ nf or
FGS F0 QR e BRIy, O S B bt BRIERfy Rfrves as
base kawelcarﬂ thalsetc;md FGS lajm‘lcagbe acdedr=a3 sb ayeOn& a eoctitie R becomes
asse n| ficant pass and refinenent

Slgm%"aé‘i & oty ghiroseftarsdust s ch foliewiag higher FGS layer
n Qﬁ'tﬁ'hﬁrbffcb@lﬁgbr&‘e? ecilg 'c?dlﬁ:rﬁl&kf Jo%mrﬁbgeigra 1?3683%6}&@ significant

checked to seé if they becone si
inforgaignsfist fodlpwied b[yfthq tefpemient mfmna’ﬂmd dMérespecifiedly] fotdesing

each F@rg layer of a slice, there are two passes: significant pass and refinement pass. In the

significant pass, only those non-significant coefficients from base layer are checked to see
if they become significant in the current layer. If they do, then code their magnitudes and

signs. Significant pass ends once all non-significant coefficients from base layer have been
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signs. Significant pass ends once all non-significant
coefficients frombase | ayer have beenchecked. In the

Wo olorosw4eg refi nement pass, all those signifi cBe/1B2007/000051
coefficients frombase | ayer are being refined

cheak&h gliRFoll it ré @i nEPasds 2M PthoSd i Iﬁ@aﬂm SrARLA A G pase
R e g

procedure of the cyclic bl 'ock codi escri
layey arp being refirer easaiding se odtvent HES. laWank vaI ues rerral nto

comarangrytopfed RS e creft Aok EBE sak B dessriaed wita e

follnwingzeendd-codenance coefficient and preceding zeros
El se Decode refinenent infornmation for next | un nance

oefficient If significance pass NOT conplete for
Whlgﬁr?f A HEh B e P riehitdedoded Decode one non- zero
chrom nance coefficient fromeach conponent and
p SEfe blerks El se Decode refinement information for
(,SH BOnf e BaErt NeT et Leiasfof grundaehceobbrourrent

€nt (l.umi nance and chroni nance), Si gni fi cant
| nf or rmt]?etfsf dfs OR® R 139 7P GWILRFNGeh §0p Ef | piaTiniand preceding

i nf rrrat‘”?ed:r?s The cyclic block coding is found to work
EICEL ere s no tenporal prediction used in

COdI ng °F& Té?’élneﬂ}?néxéﬁ’ﬁ?“é“artsl%é% RerTFilgmieance| n

th| stru EF e discrete base | ayer is coded

nor oLy aﬂc&npgﬁﬁl bt SBPLEE? 2R WERMiBERem of current

he FGS Ia er |s then coded on top of
COME I T S A AP
ddf' te p ear ciflaonn & ?gb’?%rﬁeﬁosa nce each FGS | ayer

d f e layer, either the
SI gni fi )égl%ﬁgl SR nen{eﬁ %E?W%%éﬁfl 2 I CRECRLRIRGR
FGS | ayer W ’F?fonﬁ y provide additional information
he picture quality. In order to

i O B B o g bmon's
codedah 6 o KihB 8stiriment information.

The cyclic block coding is found to work well when there is no temporal prediction
used in coding FGS layers. An example is shown in Figure 1. In this structure, the
discrete base layer is coded normally in a non-scalable bitstream with motion
compensation. The FGS layer is then coded on top of that without motion compensation.
Arrows in the figure indicate prediction relationship. Since each FGS layer is fully
predicted from its base layer, either the significant pass or the refinement pass of the
current FGS layer will only provide additional information that helps improve the picture
quality.

In order to further improve coding efficiency in FGS layer coding, various kinds of
methods have been recently proposed that utilize temporal prediction in FGS layer coding
as well. In these methods, new (or refined) motion vectors may be introduced and
separate motion compensation may be performed for FGS layer. With careful design,
these methods can effectively improve FGS layer coding efficiency. However, they also
create a new issue that is related to the currently used cyclic block coding.

An example is shown in Figure 2 where temporal prediction is used for FGS layer

coding. Assume there is only one FGS layer. In Figure 4, Py and P, are the predictions that
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nmet hods have been recently proposed that utilize

tenporal prediction in FGS |ayer coding as well. In
w0 b@smesweé hods, new (or refined) notion vect or BCTEB20#000051

i ntroduced and separate noti on conpensati on nay be

r F W | OH; .

oL ah Sy S5k Bt e SHERUM: 1T IO LEERapecivty
Mogibh ivedtersay thekiomweyyers cheyittar o tler aaicordififieent assignd that

is related.to the currently used cyclic_block coding
recwﬁt@&tgﬁareélqt@ngﬁ%w ﬁw?lﬁitbaiﬁléyez yyRertben Rofdy b cxpressed as Ro =

PR Ak @) id fhe Y&Rsth¥ ¥ the BaleNPyerASSUNME there
Fo i ?%’g‘miyr oﬁé e Ia§/er.edl¥ré§%+guﬁe 4, géFe’Og}éerﬁd Plare the

pr eds descohed stk aif @o tamperel grdictighismetd mF@S tgyensating Ro

in.the base l.ayer. and.th | a espectively. .
worlgedied BuHENaR i Raists EnbOP A e nd cares Ristologpeding is
foul@BPweFk Well.f BbRBYer, WRSGHERPbIE pFRAGRRAE HEIFRES Elgr@ldis(ﬁtséd? fhere

residual at the base layer is Do, then R can be

wilkblxge probleh wath Rpclic Hodecaing. where R is the

recgnstyu fra f t he.base | ayer. escri bed

L boRS el BloER phdiBE e FOSINE i R Bl and ForREE Sh g r e
basé Glief) Jln drRertb utilzdRnmipsed paslidioadt eHel IS layek @b prgdittién for

FGS layer. In this case, cyclic_block coding is found

coding Kie® kaxepf frampRevaind begosie RicnBopeording i Bigitsre- akredision
Bl RO YRRP 1 AR D B RSB Iy Kbl

infdromatitve froooaeth gaesidnd i nedicans hoply@entihtedsimefidany eseffidionts at

r to _utillize tenporal. edi ct.jon a e | ayer,
the i Byearts fHeneHt lre%aﬁnﬁﬁmgﬁsw G Tefidy 23165;%%95%68 the
alrdd@¢ BRI RtAntcoPHAGEORGhNEe b T3 Movevelli€diotid B hnoted that in
residual D1 of the FGS | ayer i's then coded through

thisppsd the réfinemient odpmaptioNlae theitgifi fyersaiso ¢omipemaated fom tierdifference
codi ng,resigual i pdi cat es. newl enerate
verf PRl Pra i of BbE SaEeE ot AT R g pase taver. Such

issleeioefiRomARIst WheR RYBS 0528 ab pbRITIEOH i BodigS tHEURLS faiyed. Ur t her
refines the already significant coefficients fromthe
baskeu¢ Wythe issppmeizenedijapoys dhe sgpiyaten peesd it Bralicibloekfoding is no

. ' ent - [ t ot .

lonG @ e /5 8t He R N RS BB oL iRl o pBnes o

sigidficanfPiinfbanationpse can gipect hanthe qoslitl o€ Penils gétrtetredt g’tﬁduaély when
bas ayer.. Such issue does not exi st when Ro is use

mogeet G5 L?ar%l?lfwe frpadsdh AgeuiBebeba Giferencariveen oand Pr is also

B PR TR e, Kb e R iP RSy ol Bdef decoded

yetb®§ihout reginehentiaforGstidaptahe FaS|laybecbd diffdarerfos et den®y and Py

conp O ey e i g B e RO GBS B yer
Thik 311 k@UR in Meld®ifAfBbRECHRRE carl\Gie AT Gihect éda%% performance in

di fference between Po and Pi is also getting larger.
cas¢plearaal FGY laypn decodling, refinement information may not

hav een, decode e W t hout .ref] nt ,i nfor.gation
e G R AREOAST e nghonl Biks i S0P REER® al AR Bks, there
maf 886 B¢ a BEoHIAAD A Sad i efccadil thef RES 14386 @ecoded information

significant coefficients fromthe base | ayer.
all belongs to refinement information. The compensation for the difference between Py

and P, is available. However, such compensation is for the case when the FGS layer is
fully decoded. When only a small portion of the FGS layer is decoded, the temporal
prediction formed in this case, P, is close to Py in terms of picture quality. Therefore, the

decoded refinement information may over-compensate the difference between P; and Py.
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This will result in the drift problem which can
significant affect coding performance in case of
W@ a007ios(48¢CGS | ayer decodi ng. On the ot her handPCT/iB206m000051
refinement pass is coded before the significant pass,
Thi$ By Q1saR¥sult if ehd&i R pRILRRA M chAlrebRG o BRYI AN i
decgdi ng the FGS Ilager, decocgl\egei nf 8r n%tpi%?ﬁﬂg?l%m case of
partpd Feigleyerslecedingement i nfor mati on. The conpensation
fornthe di.fference between P and Pl is available
ovilliarsS Lo B EuR 2t e < BRare neseodel e ncinemment
coefflcenta eI coesfiditnth shat &6 Hesd sY%rﬁﬁceﬁﬁkﬁlb@s § PR B E9N
of the FGS | ayer is decodeg, he terrporaell é%ye%li ctlfon e

have different predigtion fem ghe trpe layer, Bleakift probRmn incaseofpartiél decoding
WAL ity T re. the decoded refi nement
ma}{)ér:#% rlf{r%}tllq)g 2 Chg%lg ésvgérarfog%rgr% Ehi par 3??1 PAF 1 P& 8 ce bet ween
P anobilRQeXhmplenayuld@bs therdesoder-okignfel ewenbd stRicBRé 8&tlosed in
ich affects coding_performance in case of parti al _
U.SPRRT AR CiiAroSHAEY Fhekss Al O4rdb 17 25 Flgdrasem diis hrssiith
(herMAXSIRES 10 ASDAGA! B70)] 54k 61 195 DNEREIL GRS pGLGN S
(i.e. coefficients that"are already signifircant in
Appigsteonl Sgriat Noa60/7 5k 74#6:S1ddalpanary @y 200H. f Tler ehictups 8hetvnan
. fr he base |l ayer, the drifif proplemin case of . )
Figusk P 157 SRR ArHO Ry e e spledlit PRSETE St [0 coding multiple
FGPRYéOr ARsrdig o SePAhRble, 1RASSdicHBN Bethe FARHFRE ayE R TR
.. woul d be the decoder-oriented two-|oop structunye
jomdly femghe dirst FGS Byerrdtisnefergppt frameiaod that reconseyictBdbhsetlayer of

-001.177-2, filed even date herewith (hereafter
the Jr%egfifré%&;g.t 0 as 944-001.177-2). 944-001.177-2 is based

on Fuk fhe sBedr@rRGARIYt, 0 Qs predittadn, NO. iSO t/aloul#& according to
fil d@ganu_ar y 9, 2006, The structure is shown in
the %ﬂfr@j’“ goding metodwpiutdhy disergiedapr byride gsed asithp feashigyer” and
j 1k ' ke ' L.ple. EGS | ayers..
e SELUERSN,SEILRLOR, BOr BRI PO Rl BV e i
FGSflays trede@Sriagtresidaaliy (which wiimditated witiholewfartost infE@Sure 3)
dh%yer gf .ts reference frame and the reconstructed
an S 3

& ussf a8 petugl prpdicion. r ame. For the second FGS
| ayer, an initial prediction, P2" , is first
cal cul ated according to the sane FGS codi ng net hod,
but t hePdirdet té€Dbase | ayer is used as the "base
| ayer” and the second FGS | ayer is used as the
"enhancenent layer". P2' is then added with the first
wheife(@5is lapneim dtecois D Ealet. 8inil &%y, dtathe Bikrd ES BVt Sin initial prediction,
, Indicated with hollow arrow in Figure 3) and the s
Py’, s irsticaloylaed sesoniing g thpsames BGH endingmmestleoda birsthe discrete base

i i - ar for.the,third EGS

380 S Mk oS 03 8y YoliBcmen

layerCal Ryl iscthenl addndorith bgh tlee fildearklane sédoid GO 1B gerTBédie ucted
. but th%a‘ﬂi sc(#gte base. |l ayer is used as the "base

residpal Ry and Jdyand the sy, Bs. fsased gy eqtual predictipnas ¢ he
"enhancenent layer". P3' is then added with both the
first and the second FGS | ayer reconstructed

P3=P3" + o*Dy + *D,

where 8 is also a parameter and 0 <8 <. 3 can either be the same as or different from a.
Usually both o and 8 may be set as 1.
With such a coding structure, refinement coefficients at the second FGS layer

(except those that are significant in a discrete base layer) may have different prediction
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residual D1 and D2 and the sum P3, is used as actua
prediction. P3 = P3' + a*Di + /3*D2 where b is also a

w@aroaoeises and O L. b can either be the sane aBCDIB2007/000051
different fromcc Usually both a and b may be set as

fromk 1ts%§éla§é%c’hh@51ﬁﬁQb1@% AAdd e %S??ﬁneﬁlfehpgd%em% at the third FGS
coefficients at the second ayer (except

layarh &or thakregsapn c¥dlicdnecki sedingingcnatbe shiatde Ifc&y:edbngrthnyse FGS

] q§ve different predictionfromits base |ayer. The

&<V tuation is also true for refinement coefficients at
the third FGS | ayer. For that reason, cyclic block

codi ng may not be suitable for coding those FGS _
Sﬁl@%@g@m&ﬁ of the Invention The present invention
tr t hod..t hat i .t ab
For e e R B R S5 B it bl for
the E@Wmn dlic fefiemeliticbeffeivntyut &6l BGS Myef AW dittSreBBSRdiction from
\Wen tenporal prediction is used in FGS |1ayer

its blé‘g% e AKben iemppel PFF‘@H%WP igBedfip £ GSriﬁzer&pde@nli@s refinement
coeffﬁYe%Es zﬁ?ﬁ’eeﬁ‘ d;?n flaﬁf&f ﬁ%’e Rfedhe 1Je 1@1&1{%1{ ﬁgg&tﬁsbalgg f‘a%re% A& problem

ft pro € cause ayer

may;ia?rqaluaddl iy t@&ﬁ*ﬁib}d’er ﬁlpai‘tladiyldfetod&do Bhﬁmiﬁﬁproblem may 51gn1ﬁcantly
The present

S A s et mce, T Bt
methdtBthaCaaR sﬁﬁfle\é)@ gRIatl1gaRihi sAbl & @ff&:t%ﬂ& Iihegéfofé mﬁfrf)\eecéodlng

and therefore Inprove codi ng perfornance.
Peﬂﬁmm$@ﬁent FGS net hods can be used: FGS entropy codi ng

fre enc at FGS e )
oSSR kS lAERS be 68 ety Ol medileg gp spatal
ﬁfeqﬁﬁsyemanomW@@ elitfep ydoldih glop acoaendricnes tﬁz@dlei? sﬂ@l@&&re lAd FGS
e first nethod, the drift problemis essentially

eﬂtrm&lao\yﬁh Rlock-spafingdecodigpgss. c@dhfnérsé mpgrod, thetdyifi problem is
U5 B R T T e SR o

No maaw vdficlppass issdoded Gesd) thg daft préiderh ay@iot bEhﬁ&ldﬁ}l ﬁﬁ‘cascte of partial
decol g G fer Tobtude HASEH HOEnA R regngapnt gtormation
are rﬁﬂbﬂg‘ertchgecﬁﬁ% 91%3 Eésb%joﬁ'épﬁl We tfa@ ﬁﬁoq/\ai;vddeﬁ&{i}ﬁeﬁ 258lem.

coded in an interl eaved or n1x
Instead cthay aresofediin antintcaleaved cg‘mlallxemomeﬂ Whthtthé¢ keeond method, it can

. b ignificant .in th |
be of3Eeo AR sl Rbian B iR oSl pinidii b Biiee fatgeha e same
predidhien af he@nhdneeb@rayef TSR, fdfhet Mﬁﬁ‘errféﬁ%f 6Bt @lnts at

t he enhancenent |ayer does not include any
the cubasemsnt Py dors netdnglpdelamst exmngnsation e tle. pradigtor difference.

Thu{ﬁ ?{ﬁ&%ﬁkférﬂfaﬁggﬁf 1130 goqfﬁ qgr?tg ocﬁrgﬁips%@?%v%@g&”ge %}W{Jty

rove ure
withohwti 1ﬁ1trod&fcﬁg@tny dﬁftt dffdch erﬂi the tHTRIlh@tﬁod {thesighBibht @aHg pass is

ass_is confined in a_bl ock. For a gi ven Dbl ock,
coniGd in PRCk nEO GiTPR bIosieonca R dhes Edfioan ihen#iauR theblock i

coded, the significant pass can be considered as finished for the block and therefore the
coding of refinement information in the block can be started.

Thus, the first aspect of the present invention is a method of entropy coding for use
in encoding a digital video sequence included in image data, the digital video sequence
comprising a number of frames, each frame of said sequence comprising an array of pixels

divided into a plurality of blocks. The method comprises:
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coded, the significant pass can be considered as
finished for the block and therefore the codi ng of
wo edo7ngmeant i nformation in the bl ock can be steet/a&b007/000051
Thus, the first aspect of the present invention is a
me ' Se d. i jgital
v J88ing pERLEORY oL B Rt B B PRl M
enhaticei@entd eypu émoam st oa ithgdinteg datagr of franmes, each
frame of sajd sequence conprising an _array of pixels,
di VFAEHS SRt e lpekp ditrapsigrR soetfigenisan pydiiple coding
CYCIQQ%F& %ﬁ%ﬁ)fr&fefgr&%eﬂ Rhyrality of blocks of transform
coefficients representing the enhancenment | ayer
i nfselectatg inmach cyuld haubiserfaradsban ceefficientsgramiedch of said

| Eﬁ&r? itﬁ'Of bl ocks of transformcoefficients in
plurglity of Blogk #fing cycl es based on a predet er i ned order:

se |eﬁl§éﬂ3f‘&mioﬂing@§ila sE14elef sBbRUOSRInsRfrmt c{o@fﬁfi&fttg})ased on the

coefficients Tromeach of said plurality of ocks;

predgiegmanetliongsy. encodi ng sai d sel ected subset of transform

coefficients bas on the predeterm ped order. The .
s eabn ateeil et P SRl dnitoR oA PBRa Bh e cqdtor wse in
deciig DPiteI0EEGseh06ncd Saclhdeddn Gabsd\@hta thd dightal vidddh@quence
sequence included in image data, the digital video _
COmpHEENE A MBIDETY Framery cachritamer! wid saquerse commERing en gEray pf pixels
PRS- Vs A ’ | S - of. pi xel s divided
v B P o AR DAoL ' Sonprf ses:
f ofemtigg a ppiraiitaloif blockd foolkstoeig tfansfomh ootfifigichtsansieseining the
coefficients representing the enhancenent |ayer
enh%nﬁ?ra?m_gweé inlpREHoP e Hegeaga 182 scanning said
Pl YEhideYsalf pila@&KSE H18¢ks %Pgtbx‘ﬁ% tiRrEOLITREQE incrgﬁﬁitpﬁa
in multiple coding cycles based on a predeterm ne
codipg dedles stk on p predetermach ordar] e a subset of transform

coefficients.to be decaod for each..of [ | urali.t

o SHpoedh caiteYah s S5 R otrtng cartioiean at PelotidRa goreach of
said PlurklitgRbRicky;eaef ficients in each of said plurality of

| ocks based on the predeterm ned order. According to

t hentppnysdaseding vaif selseted sisebed teansfony doaffisirnselinregeloef said
' ' S o tial frequency
plucfl5S B bR FosEd oh AR RASRARGRRE " B LSOy T
pe icosrdigs tb ihepressnt fvehitid) dlie stlegtih ica@bd@eel decdaid 18 at least
in the bl ock are selected prigr . to refinenen

f t
based gaspateal divpency leqaeion pbeach caeldisicat iy block.ing ippetasmed in a way
such'rtggt?s@diﬁ&nt E(té‘?ffiéiéﬁtg BBl i kqLlead gﬁxli(%r.ncg Iréi?i%lnhenta coefficients

i nenent coefficients that are si i can
in theibdacket e base | ayer and remai ning coefficients, and

th ?\ccording to the present invention, the transform coefficients include refinement

coefficients that are significant in a discrete base layer and remaining coefficients, and the
selecting from each block is performed in a way such that refinement coefficients that are
significant in discrete base layer are selected first and the remaining coefficients are
selected in an order based on their spatial frequency location.

A third aspect of the present invention is an entropy encoder for use in encoding a
digital video sequence included in image data, the digital video sequence comprising a
number of frames, each frame of said sequence comprising an array of pixels divided into

a plurality of blocks. The encoder comprises:
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selecting fromeach block is perfornmed in a way such

that refinenent coefficients that are significant in
waele@ael4e6 base | ayer are selected first and t heCT/IB2007/000051

remai ning coefficients are selected in an order based

on theifr atial frequency.l.ocation. thirgd aspect of .

¢ he? Bieguls bt oRouIR AL §%b18%fsrq§3vnéﬁea&g?&mﬂ?ﬁfg@eﬁwng
the @ARARMENAa fHir §h forhatidri®Rm SRIMENE /lalanc! uded in i mage

data, the digital video sequence conprising a nunber

of #madile forssenning aad phirakityicd bissehicansfenpedesiicientaim multiple
f.pixels di,vided into a plurality of bl ocks.
COﬁﬁéQ%%%ga%%ﬁﬁgﬁg$9§g§$g@%8§%pe for formng a plurality

of bhedkk fof seldctifg (DELthe9elela sabe b S triiPs:8s ed¥rifiontt R®m each of
enhancenment |ayer information fromthe inage data; a

saigplAlidy pbplogesh Ard ng said plurality of blocks of

tra .G [ 0 ' [ se

on oAU BE b §RHng B gWlR] opa e dnGbfh SEoRRRAH basea
on thaghedeyaringned osddrseherein the aslsdtimgmeduds fsiadipted o §dle@fthe subset of

each of:@ﬁid $Iuragit¥ of bh@cks; and a nodule for_ = .
rASHRTFL P e i gRss B o8 1spRiia dreq s ocatiop phsrshoprficient in a
blo&ORk td SI&RIR shBSedr #ndihisn 96&@%&1%5 BoBECR Fbﬁjcﬁ:'k’in habh that

_the selecting nodule is adapted to sel ect the subsét

sigificant snefficients ¢ dfeflilotleare selatted prst tobefmanan csqffitients in the

f.r equen ocatipon of ch.coefficient. in a blo or
blofif SR R R n o i Beih ekt S8 irty Bay S5 et
refif@@BntRbefidnty thati@y sighiFahtadiseddmbdst ¢ARE aeQefcbicaieéitadd the

in the block are selected prior to refinenment

remggeRg peafbeieris pie selested(ip ek ordsr bassd valthsir spabial frequendiolonation.
coeffd.Cl fr in Wwa uch that .. ..
o RS IO R8Eh LRGBS M flociog i
videh ssqnedce indsdedliaymagadaa, sk eigitaidvifldo Rtudird cbi@rising a number of
renaint$g coefficients are selected in an order based

frarpes, ek framg ol spid seHpecE SABYTIFHE anieHAY ofpislsdivided et plurality
ofb%cl&h?h@ﬁ@c%%@ﬁcdngk?{%@&:i on is a decoder for use in
d di di

ecoding a digit vi deo sequence included in inmge
dat amotitle faoki fgirhalg aypldebtyseihlerks dorcsbongirg (sansform coeffivdents
of franes, .each frame of sai.d sequence conprising an
TepLESGuiing gre ?ﬂhﬁ%ﬁegle&? B 8%’6‘1“?%0%%?%‘%5 Mege dtap) ocks.

The, gieg@desr s@ﬂﬁﬁﬁ%{%@ pliAallty @b R ckOfor B BL MAn&Form coefficients in
plurality of blocks for storing transform coefficients

muliiplsreoding dyalys based enteapredstemtinédagrder; i nf or mati on from

t he | data:..a nodul e f.or scanpnin ai d r.al it

of HRBRHE ARt G Pur€h sRRE S efReBtichns (obe
decodddt fopbah@ddiia phayiilyes bhagkedngn a predeterm ned order;

a nodul e for selecting in each cycle a subset of

t r nSPdRlmisairppY Aeqeding sidhielastadowbept pbirarsdemm edefBeipats in

b5 e o PUS B0 TR e R oS00

The fifth aspect of the present invention is a software application product
comprising a computer readable storage medium having software application for use in
entropy encoding in scalable video coding, said software application having program
codes for carrying out the encoding method as described above.

The sixth aspect of the present invention is a software application product
comprising a computer readable storage medium having software application for use in
entropy decoding in scalable video coding, said software application having program

codes for carrying out the decoding method as described above.
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each of said plurality of blocks based on the
predeterm ned order. The fifth aspect of the present

WO pwengi4ed i s a software application product cPOPIB280MY0051
a conmputer readabl e storage medi um having software

a t.r encodi.ng in ca abl
B e R e B R R R
mobidel esminal, compnymg @netéodehgn®e ﬂ@ﬁﬁ@ﬁ‘oﬁﬁﬁeﬁ%@n@@dlﬂ% and decoding a
. q scri bed above. The sixth aspect of the presen
dig %vvé | S5AusISe clysted i raaggsista. aafessrbest dhtvet conpri si ng

a conmputer readabl e storage medi um having software
application for use in entropy decoding in scal able
__jéimeB@@1@@h9£E@ﬂ3§@ftmare appl i cation having program
carr in t he codlng nmet hod as
gﬁ 13w hﬁﬁ’é\f 'ﬁ%@@%{%ﬁ‘f%& Yerth o tepwopnl predintion in FGS
myﬁnventlon is an electronic device, such as a nobile
term nal, conprising an encoder and a decoder for use

i n Bawsd hgwa e gewotiiriiy sclabilifytveth teinpernl pﬁe!qluemen FGS layer.

i NG dat a scri.ped abo

Des%?‘%%. ST RSy W@%adbgﬂté T g gredicsien in FGS layers
(pmgahnuimbp@yuaﬁ@bablI|ty wi th non tenporal prediction

n&FGS | ayer. gure 2 shows fine granularity
1GHE 4 9W§\Aatbﬂpcﬂ<éﬂﬁéisalﬂyfﬁr ediction in FGS | ayer.

f | abj
ernarsr s IR AR S AR putdeplici Rapor

IB%Sﬂmabkmke) Flgure 4 shows a block in FGS | ayer.

Fi gur ustra n FGS encoder wt
e AR Sepeer b Pt deamsenbiestisn of
refefongébRchs. 1 | I ustrates an FGS decoder with
base-| ayer - dependent sel ection of reference bl ocks .
Fi giyguge% illudtnates pa el tramic deeict having a dewi ae dtald 8@ladle encoder
t he,.sc bl e encoder. and scal abl e

ne of
and eag%o CCOLeT BT HiRE ?Oot RESERIEHON Ay ent i on. Det ai | ed
Descrlptlon of the Invention The present invention

prOV|des a FGS entropy coding nethod that is suitable
Jeserptpaofipelnverizon ef i nement coefficients at the

diction from .
| S'E%l% BN VG AL B¢ AR bt RS D BSutale for
the daee whedthesefimdnhednBocflicichicat HRIFGEMy6AtHvE 91@&@1%‘1)&%‘[1% from
tial frequency location, 2. FGS entropy coding fo

its by B%&r oriented two-1oop structure, and
Three different FGS entropy coding methods can be used as follows.

Detaale

1. FGS entropy coding based on spatial frequency location,
2. FGS entropy coding for decoder oriented two-loop structure, and
3. FGS entropy coding with block-confined coding pass.

When temporal prediction is used in FGS layer coding and the refinement coefficients
at the FGS layer have different prediction from its base layer, drift problem may be caused
if the FGS layer is partially decoded. Such drift problem may significantly affect coding
performance. The present invention provides a new FGS entropy coding method that can

solve or greatly alleviate such drift effect and therefore improve coding performance.
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3. FGS entropy coding w th bl ock-confined coding pass.
When tenporal prediction is used in FGS | ayer coding

waea 70886 ef i nement coefficients at the FGS | apeT/ 1824000051
dlfferent prediction fromits base layer, drift

co d IArS @xpleihfe& Iéﬁﬂh@f; he diﬁ\i@pﬂib%?@ﬁtesécﬁﬁﬁm tARPbP Y ARBardte “pass”
ew FGS entropy codi ng nmethod that can sol ve or
colgregideyndhe eyl lﬁtbéowalr@rmﬂhocéflﬂe orattgnwhidharaes isroeded first, the

L BRME R DR AR SRR R TR o st e

dr i Atcqrdinplte thei preseasintitiin| theGBsRAnb féfAetiSaRAI HeBefinement
in the cyclic block coding method.

o : di ord

mf‘?{ig“aaﬁlﬁfl P‘%?nc{/éfgg% cngcglq SePT G BaTS) iserder ipesodive the abpvskiesenibed

proﬁléﬁ{‘ PhstdR, @UQLAEDdb 1rﬁ§r§1ﬁte?fea%rc;r'nﬁlxe? SR f%r 1%£tance they can
According to the present 1nvention,

be @Céd ineGosding theif spahdtfran]guelmydotdnﬁn; Wﬁ]lchesrmlﬁdi thertbeffivbdnt Sdinning

d t ss" in order to
o ek 30 R B B s o BT iRy s e
code@ ded cydlicaRaringt. CALRANBELY 05 ftdF 8 ik o Y TB st cfé?{icﬂeﬁ't%ﬁﬁlé:ﬁrst block,
t hey can be coded accordlng their spatia requenc

the fisgt gpelaaientwi the s¢oond binsk isheodedetnilithe erding pmmes ﬂmqh@ﬁxﬂ:e]rblock

ef t he or sl
a3 EIORE R Bt e, S LR IR e e i
the At biadknghiy, anafcb«er the @eliong cbefEiclent mithé 8Rlcki sddete fEodd e
&1 Ist gl ock, e first coefficient of the second bl ock
Ccoe

g qbthe SS?R? (heeks e Hhgn msvedo ths thind blaskedd 8o otk Sueida
C lock is
pm?::égs ;eégeﬁ)%%aﬁgﬁﬂg glrl frtﬁeegct%teg c?%g insétvgg; blS’él? %\étcﬁee ‘i rst bl ock
ag aﬁlmnpm@ﬂ witiehd hierenecyid biakfchiiigendthod) thd@elodCiccording to
de .t he eco d coefficient of éhe second bl ock; and
the P’f‘?@‘ﬁlt H?)V\?B ?her%? dFiefedera fhers és anch 338@ 1 BOWRocess
mg‘rhﬁcdhﬁﬁ@@hgﬂlﬂéﬁﬁt' doefdierk McoRREEE W&l SR bLReddd SYE 1é(anE b&SHcient is

are_coded. Conpared with the current cyc icb
refigedd {fheramis hoen-sighidicantt dvetficient careitlygotbe coliel, podiag tiis

coef@%‘ﬁ?&a&%ﬁ% %%%vn ec%&%ﬂ%?a[ng %ﬂﬁqﬂ%%%%mJ Bg%?ﬁr}eg o gon—Slgnlﬁcant
coeffm&ﬁlfs follened b a eipRERtant claeéial. &l EiBRH¥ask! ﬁf&'c@ﬂ&?ﬁgn-&?mﬁcant
coefffl cient_is refined. If there is a non-si gnl | can
and siggtfcapt @sticenty dang {herssamingpase are allbniarkgd ahi @ecoded so that if
| an e d: of

latexcé’frctbé‘f 1&%1?(@% bggér{de%ﬂg ff‘(lQ 1 ﬁﬁ%lk&i) d Blgfﬁﬁs cQ %c} ?rrdctilbxg pragessing is

s1mplglm®mddoﬂn¢mxsblgckfl cant coeffl cient. In either case,
cod d.non-significant and SI% ificant coefficients

aI ﬁ%"? SSE AR FAPIs L @ black B FGSHaYRedrays e dio e indcate
scanh ortir. IR b18CIC 9&% Ebé:ff glgﬁtéteﬁ spﬁlnﬁ%glg itich allanaal%)éeﬁpﬁ:ctlvely

ed, nothing I's cod e ssin
(Scamme éndes stahle \m‘élxﬁ) Inhdkel by Bhaling béczgne/ agnﬂi&a@iﬁnml fedbus layer

@ie. ggsgnlg}g%b ’gl}ea'ea}re i %Fmeg%egf\é\q’ientﬁ Q\tdﬂl% glg];% (%r(‘%r]]:aggrl égéf%ments at
posifiGRNahd g1 Pesuntd Q5 fiéarR Ml thbQuirB8RARES 148} YHere it is assumed that

there are 16 cycles for coding a slice and, in each cycle, a coefficient at corresponding

spatial frequency location in each block will be coded. Accordingly, in the first cycle,
coefficients at position 0 and 1 are coded. In the second cycle, no information needs to be
coded from this block because the coefficient at position 1 is already marked as

“decoded”. In the third cycle, coefficients from position 2 to 11 are coded. No
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(scanning index starts with 0), marked by shading,
became significant in the previous layer (i.e. base
wo aya3e4sdThey are refinement coefficients at tPET/IB2007/000051
current FGS | ayer. Coeffici ents at pgsélst: on 1 and
1an s alggu@nceﬂe? %{thgﬁ%%léhlg?};e X aFles f%lpy%l i?]ogefgie %thaEBOSItlon
7 isgfined. ffhemm infghagionas cmﬁffomhe Mlocktin PEIE O PRNH lcycge 11,

h bl ock Il be
oo™ e P 5o ot P?i@o‘:@m%%oe%ds.t@ Peseisd I
cyold 1 P@fichd-ORbHRRIMbo B BodRd ggﬂ?r thatt %oggg érécycle

i nformati on needs to be cod rom
14,tlgenddés ficient at position 1 is aI ready marked as

" " hi_the third cycle, .co icients from
pgg | Ci%gaﬁco nigoorgieir C&Pgec%ﬂl}éﬁs.ﬁm&hfg ﬂgwa& ppidersqdel f or
the block in cycle 4, 5, 6 and 7. In cycle 8,

Fox@efchi Cuents @innpasi th@k AnldS chefhd %Q:any_nlﬁg MNdex
iFefroem@himibdks coded for the block in cyclfe 9, 10. In
cycle ddrrenefiingi esés@itcipasi hbonidQdes refined. In
cycl e 12, cnraenmf dummtdE meedst e e9dedend NG 85 ent
13, an GFMHEbb.Oﬁ&l%ﬁbohum& @&m étlt:eén& I}ﬁ'tece Qng zeros
i nforngtson is coded in cycle 14, 15 and 16. "Such a
codi ng orderdeane binawpressestid dilbnt herf GhtMNG una
pseudo- cadgfiEbenteach | uma scanni ng i ndex and chrona
scafifii pgriemdexhFona eastithkoekt Indt aueneas | um
coef f i Ef entrrrot decpdedokbfficiuteniot! vaai eaefdd cb8ticient
not refi Aseede goefdixrenthbecod@®cErnoneZerdhd Fb&acedlng
coef fi ci e#grcend precedi ng zeros El se Decode refinenent
i nf or nBtseon for current luma coefficient I f current
chroma &6ePfie crehinarentdecboechtlich Eofrereeir eRBoma
coef fi cicertfhotentef i nement coeffici ent Decode a
non-zero chroma coefficient and precedi ng zeros El se

f t chroma
In R8I adefi R R Qﬂfag{;e"nat%il%%aag o ChiQreptPs chostinance.
The khiSaRE8orAE dcﬁﬂﬂ?ﬁ@rf&rﬁféﬁ%%%ﬁ&l? cfih gmn@é‘ E&rﬁgone%?of Cb and Cr

chroma section i s actual per
respeqiively: Nipaawhide ipshoulst beafot@)thaﬂdnﬁrscamﬁmgmﬁb)v ehd/chroma

I scanni ng. i ndex
scang{ﬁ%qwr)gor%gd h&t Be s%zn!:l?rogl%eg Oél%%latr chlé’;l the c%rr;%nt cyclic blo%k coding, the

coding of luma can start a few cycles earlier than the coding of chorma.

FGS ENTROPY CODING FOR DECODER ORIENTED TWO-LOOP STRUCTURE

As mentioned earlier, a decoder-oriented two-loop structure is disclosed in 944-

001.177-2. The structure as shown in Figure 3 provides a simple but efficient solution for
coding multiple FGS layers. According to this structure, the prediction of the ﬁrsf FGS
layer is formed jointly from the first FGS layer of its reference frame and the reconstructed
base layer of the current frame.

With this FGS coding method it can be guaranteed that the coefficients that
become significant in the base layer have the same prediction at the enhancement layer.
Therefore, further refinement of those coefficients at the enhancement layer does not
include any compensation of the predictor difference. Thus, refinement information of

those coefficients only helps improve picture quality without introducing any drift effect.
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scanni ng i ndex need not be synchronized. Simlar to

the current cyclic block coding, the coding of |uma
wea0v798@86 a few cycles earlier than the codi npCDiB2007/000051

chorma. FGS ENTROPY CODI NG FOR DECODER ORI ENTED

TWOrbQRR s RLRYFHIR | [ : .

decoder - (s)?%i-ge nted tg %??%P ﬁ%‘t[éstg’?ggf eﬁi?lrgh}eg{c |e§%‘f181§t%at thi§ layer may
be gaspifiqgQigntoltwp-categPties. sSTheufibtucategasy Blotiwes ihe kA tsthat become

: i.d i npl e, but efficient lution for codin
B R T e
notRig@lficht amiRkett B@seflhf?e‘itbuf:@oh@é%néf?@ant B AL QR lx%er. Since

fromthe first FGS |ayer of iIts erence frane an

the prdigtion o she sgeenstiF GE dayer iyfermatf fromehe discretetbabe Biver and the
uar ant eed t hat

i his FE di ng .net hod it_ can be
Se“%ﬁﬁfieﬁ GS Mopr dhererRemath fmidfion ot %\ﬁ frst cafgony;poe i does not
caubathe drificafoct. N€oweveR, he edineilein®miali6n Sﬁftﬁﬁ@gmr&tegory
ose

lLayer. Therefore, further refinement of
coegagé?qsf TRy fruse die quié cfediaSuctne pituatiay ey alslorse footthd thrd RIES layer.
In B4 0 ' o L ct di fference. Thus,
R 0L Sl B G i an

disdnefk pasei laparoliee econdicaegualricludenitichoutficidhty @eUGE Ret s@?ﬂﬁﬁcant at
di drti fbt ff e%t For the sgcond FGS | ayer in Figure 3, The
1S &P ﬁ%ﬁ@(ﬁ' ohbRaceme; signilcagt atgither thefisst orsgeond FGS layer.
cl asgbd bR Sudntnal ' 1 egor -
i ncl udes the cogfS %‘ylo?: %ﬁgﬁgﬁgﬁﬁgégg%%&g%ggﬁém r?fixf%rt coging
the gricgrd andthisd §i69 layer whaFhesingsibe noding siegany ds REbwisl GSFihe 3,

e it it A e Pishir Aoty %A coan e drteitect, he
refiifsnee infbien 4iof Gif €d @it GtedoPEc2EQBMs FSR éa@ﬁ%ﬁci__c@afx g% g?&ied

fromthe discrete base layer and the secon
firsty ppd the Feraipa cop iicianireare then obdedaschiding toctheiegmitivl frequency
fLi.ci does t._ca the drift effect, However,
toce R A R RS O calF B 1 e bt bRek Exlisgurrer
cosuth gicedihg ordey capbs expréieediwith thefoliBfing pRetdb-8ode.
situation is also true for-the third F layer. 1In
this case, the first category still includes the
ForCe&Ed |1Qinﬁn¥3§a1tnhﬂ{g beeRre, Sk g:mxfoh%agﬁa%&iﬁ$%n LgCr ete
base=dayenocdihe second category I ncludes the
coeff ictireBhs Thal Reerhples g frica tcﬂjﬁ' CLELLr DASE
| ayer buecb@@%&iﬁe&ehtimméki%tg@f i&ff fiolfcwnt
second EGStfayiemt Based on such analysis, a specl al
FGS e rtutr@pyit CeiiImaC 2Bebei drsitgned st pht codiRg LhEoersicy
second aBdoddidet inGRchaYBIrIMIBR: YS! A1 tcl?ﬁrgﬂg% sfslcmnt
structureessisikewn in Figure 3. Because it only el ps
i mprove picture quality and does not introduce any
For dradit lefrhestanitihe; nefitpesmNichHi-Bher S8d0mOkntibe first
ket egohybtoekt fi cients fromeach bl ock can be coded
firkst cuanent Hemtsedkni Ngiarehbt cherts@re then coded
accor diEngutiertthémas pad f filc ifeh€ HEeN Ce 419eakh O Neo AR ent
i nf or mat Perode eMmeachebd Aalnal so6OEEEk drt anhl Qﬁ&&ﬁ%?j Ceros
manneEls8uch a codi ng order can be expressed with the
f ol | owi Pecpbemddinodent Roifoeaabi biiNRorS caRRERY Iuddex
and chroeefSicdrning i ndex
If current chroma coefficient not decoded
If current chroma coefficient not refinement coefficient
Decode a non-zero chroma coefficient and preceding
zZeros
Else
Decode refinement information for current chroma
coefficient
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For each block If current luma coefficient is first
category coefficient Decode refinement information for
weoresisé uma coefficient If current chroma corET/IR20€M00051
is first category coefficient Decode refinenment
information for current chroma coefficient For each
| uma scanni ng i ndex and chroma scanni ng i ndex For each
Againgre khel dboverpseado-cbderahcdedhi s¢ctioh iNuAdBGREAREMES on each
current | uma coe{)éi Ci Et not refinement coefficient
ChrilAinages SompaLesEo k?ﬁ‘?fg LEErtEslEnt and preceding zeros
El se Decode refinenent information for current |uma
coefficient If current chronma coefficient not decoded
FGP ENTRORYICORMNGAV. EHéBﬁjQﬂIéiﬁONEH\IE]BK]OE?}({EPASSt g
co LClent code a.nan-zero chro coefficient an
pr :If:(fg% i%}rlfggpzye(%gigng&‘f apl o‘ﬁ?@lgpﬁ‘iz fare tq the &liating Rsqugde-code.
current chrona coefficientAgain in the above
Whigsewdduen desmatie tehveondgeseti on i s actual |y perfornmed
onFeacérathibdmichance conponent of Cb and Cr
r espectf velgni FEEsh ENTRERYNOPDE dip W BHe Bl ORkn GANELNEP ¢ he
CODI N@RASS FGS entropy coding can al so be designed
accor di ipdagiet hee fobh-omirng 1 patuudtarC @des £ i dit \W@kUBSeceding
remai n tzedyse decoded For each block If significance
pass NKBeconpl ete for |uminance o f the bl ock Decode
one non-Dasioglel yaf rageetc oefbimitenin @nd peecadinigazes 0s
coefficient
If significance pass NOT complete for chrominance of the
block
Decode one non-zero chrominance coefficient from each
component and preceding zeros
Else
Decode refinement information for next chrominance
coefficients

From the pseudo-code, we can see that, in this method, the significant coding pass
is confined in a block. For a given block, once all the significant information in the block
is coded, the significant pass can be considered as finished for the block and therefore the
coding of refinement information in the block can be started. According to this method, it
is possible for the refinement information of one block to be coded earlier than the
significant information of another block for the same color component. In contrast, in the
cyclic block coding method, the refinement information for a certain color component is
not coded until the significant information of all blocks in a slice is coded. Thus, to some
extent, such FGS entropy coding with block-confined coding pass can also offer
interleaved coding of significant information and refinement information of a F GS frame

(or slice).

Overview of the FGS coder

Figures 5 and 6 are block diagrams of the FGS encoder and decoder of the present
invention wherein the formation of reference blocks is dependent upon the base layer. In

these block diagrams, only one FGS layer is shown. However, it should be appreciated
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devoredédnclithesss (nhain)saitBoprudetsth or UGB CHEDIRP T IR wWER i E¥mponents

i L - fined coding pass can also offer _
ass‘}lgﬁ%t‘g‘? }%ﬁiﬁf‘d&i’%aérﬁgesmr cOnR lgg dereparafosrafds wabidndevice. These

- i nf ' lice).
gt SPIELOI 1  EEB AT  5Bo
Volegﬂggwmy MO,tahe)_IEEiBSrrenmoﬁ 50 art adacattizin ﬁkfceishgfzrﬁblgﬁ(?gimsM), an
wudl BN 6% R e ob SPERetnE ot wh@eBhapR ok & speaker 162
and @i adeadsst 163) ke PHtR! JoERoll@NED chincRMB 'anlégﬁﬁéﬁé& (ch%yboard, any

shoul d be appreci atedthat the extensio ne FGS
auxjlighiemputdoupuit(F/ () tnferdadeaP0 rapdmshorpliegGRnnayieatsorisSnterface

' . can .be seen fromthe bl ock
18035 AU MY ity SRRSO RS s bt mcBann spermlly a
190an additional "reference bl ock forgation nndulgf. t

' i ct typi cal nobile device according to
o Yok arhilraterics 1Oty Brmmnieats e asms neThena gl dranay Hkewise

i ' [ ' ble of cellul .
contiice &1 3okl Qs Ll SR BBl S5 HL By n
form pie. prdagieat teellwleemdtivorks) espeddllsh GOM @loBad ssidns fsinashifd ¢

communication) or UMTS (universal mobile telecommunications system). Typically the

voice and/or data communication is operated via an air interface, i.e. a cellular
communication interface subsystem in cooperation with further components (see above) to
a base station (BS) or node B (not shown) being part of a radio access network (RAN) of
the infrastructure of the cellular network. The cellular communication interface subsystem
as depicted illustratively in Figure 7 comprises the cellular interface 110, a digital signal
processor (DSP) 120, a receiver (RX) 121, a transmitter (TX) 122, and one or more local |
oscillators (L.Os) 123 and enables the communication with one or more public land mobile
networks (PLMNs). The digital signal processor (DSP) 120 sends communication signals
124 to the transmitter (TX) 122 and receives communication signals 125 from the receiver
(RX) 121. In addition to processing communication signals, the digital signal processor
120 also provides for receiver control signals 126 and transmitter control signal 127. For

example, besides the modulation and demodulation of the signals to be transmitted and
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enbodi nent, which represents one of a multiplicity of

di fferent enbodi nents. The nobile device 10 includes a
W@ pwi7/030486¢ cr opr ocessor or mcrocontroller 100 BST/¥82007/000051

as conponents associated with the m croprocessor

Jmbi I d Th
ko B bR Tl e B o GG i R e
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headset 163, a keypad contro connec
proR@sy?fa(@Sf) g 2@ in k}@iyb’(@and\/ldanyor@mphistlaatyd coptdl/of tHefttinsceiver 122.
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may, fgpse lﬁﬁ?nJPP%m wigh the rensthittat €Y E12 anddataverdRIM)IIR].
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r sal
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f
7 isQBET WHE the/drer®l 130 ? b RL G ?ﬂg aql‘terﬁa%gper St os]ﬁomn} ihe

conmuni cation i nterface Subsys min CO
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comb@inetdd to BRG ffodh tHel RIuIGORHRALE 216 91 4 &Itg'@lgﬁawee}n the digital

. Subsystem as deglcted illustratively in
Slgn@bwm%@s(ﬂﬂi’é 128 Thel detailed desigmofthe tollular mltegfetcall 16, sytlahs

freqtﬁ (1%2$§5tjsi]%§tl S hggvglln]\é%)lr éméﬂ%s égpendent upon the

w1ratess mbﬂ\mtrb iswhichhe hdBileds/ i@l ie sntéhRdGo BPptRicat i on
qﬁgne or nnre public | and nobile networks (PLM\S).
Thé Y 589uEPe Relvopk Esgistation pDBMyatioDproeedises, which may
. ans.m
AR SSLINRR, B SOREr U A0E Lo oot

netwagks horey beeRXpmbpRied, ke malslld devitet 10 HEPHRE SéMiband receive
si gnal processor

connu i catiaqn .si.gna the digital
F% SigH |18%1§d1f18 i’o‘ihe"@é‘? datnvignsls, overihe wirehss asiwork.
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t he nodul ati on and denodul ation o
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120 %l}dr?é? gwn prov1HrEi“ to the transmitter 122 t%r digital to analog conversion,

frequency up conversion, filtering, amplification, and transmission to the wireless network
via the antenna 129.
The microprocessor / microcontroller (#C) 110, which may also be designated as a

device platform microprocessor, manages the functions of the mobile device 10. Operating
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preferably detachably connected via the auxiliary I/O interface for storing data. It should
be understood that the components described above represent typical components of a

traditional mobile device 10 embodied herein in the form of a cellular phone. The present
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universal processors and one or more specialized processors adapted for processing a

predefined set of tasks. Nevertheless, the implementation of several processors within one
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the refinement coefficients at the FGS layer have different prediction from its base layer,
drift problem may be caused if the FGS layer is partially decoded. Such drift problem

may significantly affect coding performance. The present invention provides a new FGS
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o5 B AT ey Bt sk O TRBDE BB 1 IR ding method

evi
Nosyaitemwioch pess v pdedfirstoht diift potgérh@han@B8la98ided in case of partial

m xed- si |, and often radi o-frequency functions -
de%d?ngoﬁocgg ?aaﬁ’i- g‘.hu%\ the s grifican infernalionpnddls wéineweptinfemation
ethdd lco®dd in te el ' t farm di.fferent
B TIBR o0k BRIBL BRSS! I RKG LB 5,
Instagd elben precoded ingurioteelsswed, or merat grdet nWitB&second method, it can

o AP R T R K o b e
prediziibh ef thelefhandBidefit8ydri Wiebredre RirMRE ?éirlgﬁéﬁpmﬁg&%?fﬁézlients at

receivertransmtter (UART) translates between para
theygnpancgmegigleyer siogs aetrinelndeinysonpleasation efithd prpdiotoe diffrance.

i j . 0 cayse hat . ) .
iSRS od SEURRL AN PR &y Wk agpavsactr ity
withoutantrsductmpaily elrid «fegni Withans thadanéthod, Ihe APRIER¥t B ding pass is

ki, ng H ossi ble to integrate numerous conponents gip
Coﬁ%g%l % OFEr §0rs4 Hyerblogkpncowl ther sgnifieant infomatioguin éherlock is
i t . t he .control |l er
code8ShOki A é:gl}ﬁ{égp%% Ontil&eg Al ﬁm;%lggchlg:)é t’c]l%le nl:glo{‘[]&%qd téﬁ]@?ore the

130 an he menory coﬁgonen
codgrgofoefinement affotnndionrih ¢hef odiscadd, stdkh@d. and 110, can be
i nt g%%a.edl t@lget her with. the processor 100 in a signal ‘
chi% 18Rt OF REeSPRt gy §rfioR pegrdesnd methpdafieptrompeqding for use in
enchdilp idesiall bideo S&udnsteil 1 ' M8 By | &

for ,gsca abl e engqodi ngﬁti%ge%%dlhéggﬁg%{]@ggle%{ggplrﬁigo ?%%%%?e
COMr§ENg adeitrebe of Graien paclo frame off said nequencopenaisigarndrrayhed pixels

. ' ticon. . B f the CPU 100 said
aivBEERRS ol BURY b BB TR Pad srgtes: used. rowever
sai fdrmiiegi aqurhBtyi & bACHAR 8 Bhatk ForRBEd PHi BRbk g&ﬁ’es@ﬁ{il%the

encodi ng or. decodi ng respectively. Said video ta may
enhgneemepihayednioymaiemionrthe ieagesletmuni cat i on nodul es of

t he | £E L4y ored wthin any . :

s Dbt 20O Sl B cop

cyclehbased eserpredeteramtddasrd@t ovi des a FGS entropy codi ng
nmet hﬁd.that S llli table for the case when the

S .
r efSPRETRENE RERFYSICH sifsst ofiransiormcgeffigirats fiemeach of said

plurdllify bRk m@di ction fromits base |ayer. Wen
tenporal prediction is used in FGS | ayer codi ng and

entropy encoding said selected subset of transform coefficients based on the

predetermined order.

The present invention also provides a method entropy coding for use in decoding a
digital video sequence included in image data, the di gital video sequence comprising a
number of frames, each frame of said sequence comprising an array of pixels divided into

a plurality of blocks. The method comprises:
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the refinenment coefficients at the FGS | ayer have

different prediction fromits base |ayer, drift
w@e@blogséay be caused if the FGS | ayer is parP@HIB2907/000051

decoded. Such drift problem may significantly affect

codi i

A A e A S
entginFeméndtiayes indprnuatiohtiropd fhedtmagmdatisher ef or e i nprove

codi.n erfarmance. ree different EGS nethods can he

used 3%1910& S ﬁtpﬁ%ﬁt}:%cogg’?%’g{s anrsséqjmgﬁraglﬁg[rmgo e%?céﬁlfr%ﬁ’ﬁ‘d?ultlple
codifg€ aydi@basédSn £ptddeeMnimed bAgy;f or decoder oriented

two-1oop structure; and FGS entropy coding with

bl otXectmafin pach cyelsi arybsd of trapsformheodfficients iebh detodehéor each of

-arift...or ..s,essentially caused by the separate
Sal&Bglgésmpgg |Oglgg’81?%er in the cyclic bl ock codi ng nethod.

No emtdpsrdeeddishsfiaseedtsd o iiahstorm tberfidldntstin Rrdramd
be avoided in case of partial decoding of FGS

canno
Pluraé%P% bloglgpbaseden diegredefesmmediondsy mati on and t he
refi j i . C LN separat.e
AT 0024 9015, DO LGRORLnGAUSH LD SRR Pt s
baspe ot epatial frhgyenay Bcatiated! ¢anh acefficierr ihedbletk, of isrPexoeined in a way

such T SiemtieBLi o R EHE & h Bloohaiats oo ERgRIOr L oMk gficients
in th@BRck.aWBEn MRV@NERAEM 285 cRhE&IhAhdOR ARSI EME M e

. layer. Therefore, further refinenment of those ‘
sigi§edrtiie b discrstediase fayeeavbusoringng cdeffidentd e thoseléatiof tiden each

ation of . th edictor di.fference. .Thus, .
oiofCK ROTRSRPR UL Qcp s (Bl el R ehence: o MM i
disdrede[basd lperovesdidtédHint Shidhk kesmMhinB QUELHcHNECHY 418deBYan order
drift effect. Wth the third nethod, the significant

basedyem Hgisratial ifcqueensilerdtionn a bl ock. For a gi ven bl ock,

i.anj fi ' [ Lon i-n.the blocgk is,. .
CheRP bl E Bl KRt ol BARTRLLAL: K L Bhile s
vidéa sequéred ifidudddie ilbbgedatanke digrslefi@soesetitihces @inpdsiaf a number of

refin nt information in the block can be started. ]
frams, 674 NS/ FIHESCBHEE RPTPHEEER BHpp AR gbsi e derbiniroaiplurality

of B ck8NTHO BYc ol 48§ use in encoding a digital video
sequence i ncl uoclg%)i n i mge data, the digital video

sequandde camformisigraglarahigndfdrdoadss of tramsferm esefficitbntamerefenting
sal d_sequence. conpr.i Si n.array of pixels divided
the Flﬂ}agceam%ﬁ?ygf f"&ﬁ@oﬂlf&%ﬁ © 1pRge ﬁaé‘f'"hod conpri ses:
f ordiinbguia feH sdhdting yai@?l_u?&lﬁ? kBbIBEKS SfARRESLHR coefficients in multiple
coefficients representing the enhancenent | ayer

codingfeyelepbpssd oneavedateminggederat a; scanni ng sai d

I i f s of, transfaormcqoefficients.in

PRI 8 el o BER - Bl b et . coch of
saidgdinetity ofhblookseaeh cycl e a subset of transform

coefficients fromeach of said plurality of blocks;
and féﬂi%r B RF caheR pifg ding sgidswsl csted subsst pE sansyrm eepffidientsbased

on tROBLlLeHRRAES oRRE SFh8n ttlnﬂ:eselecting module is adapted to select the subset of
transform coefficients at least based on spatial frequency location of each coefficient in a
block, or to select the subset of transform coefficients from each block in a way such that
significant coefficients in the block are selected prior to refinement coefficients in the
block, or to select the transform coefficients from each block in a way such that
refinement coefficients that are significant in discrete base layer are selected first and the

remaining coefficients are selected in an order based on their spatial frequency location.
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predeterm ned order. The present invention also

provi des a nmethod entropy coding for use in decoding a
waele@irosi48e/i deo sequence included in i mage dat aPCT/IB2007/000051

di gital video sequence conprising a nunber of franes,

eac Thempasventafivamiot {SEtH BRGHEIE QARG & 8k A1 ; i igital vi

i xel s lg‘ié\/i ded into a plurality of bl oc%s.lﬁ%(?éggah%gﬁalvmeo
SCESRYS nsded By imagg datapihg digital yided sdsjuendesconmrisitenr mngber of
frafled bR Hahe Qe E ik Gl epresent i ng t he.enhancenment _

| ayer infor rrgtgi&g%&ﬁ%%?ne {Cnﬂéplﬁi%aél *’dgiya"r}%é’&eﬁ%ﬁﬁﬁﬁggg%& plurality

of plogksal Theydeobddslconmlpaisdsor st oring transform coefficients
es based on a predeterm ned

in nultipl odi.ng cycl )

or d%P?Od%‘E‘? @E f‘?lﬂﬁﬂs ﬁpﬁ%ﬁy efbloekssfos sipsag trafsformanedffhicients
&t o of sai,d pluralit

repgf btl (;gccﬂlilg ?ﬂ?ﬁg&gﬁ?‘ﬁ%ﬁg ﬂ‘gg{g%%?)%é? Ogﬁalﬁlc? 1gg|g8gf1t§g subset d

of & Pdyledonseenaingiseidghirslityrofdiehs &fr s Rindfodhi do¥tRients in

-base n the predeterm ned order. According to
mu? #gggéfdélg%_c Cq%ﬁ\?é#‘?’b%’reﬂﬁt@n@é%e{dieﬁg in encodi ng or
decagtiodgle for fledtiBg $i e&;ﬁ%?7916%réuﬁ&ﬂ){ﬁgns&&ﬁgyoee?ﬁgients to be
Igcq?tlon of each coefficient in a block, or 1s
decgded foF gadh ofisaid pipsplisiestbledkazandi gni fi cant coefficients
o.refi_nenmen

In g %dﬂe%lkerﬁlroiyﬁlg(kcgﬁlg%ﬁ) %egclrt]edt qﬁlgs‘?tpéﬁgpgp]tfﬁi coefficients in

coefficients In

cach oé#did plueality of hivkkdiease@bh ARrpRede&aeidd Ghgnts that are
sighificant. in_a_discrete base |ayer and remai ning

coe 19 Po¥rigscribad srgadingsand deroring methodaeh bblimplenieated in a
a sA¥F k@ s B 2t 1 hat | ne t. coefficient .
Ry O afeh Rolie cOHOR RS colrBlleD {1 5 BFegngeciin having
SOf@@FW@daf_fdnrfgt ugnd ehivepy andiling g s@0Mé 1S BbEnds8id software
ap ﬁ&itl% thedin' n_an or dgr Pased .on their spatial_ frequency
PIEC AT EnT S PRSI SQER: 1OF SRIEYRG o the endoding aardeeodingmethod as
des@ite@dBsvd, or use in encoding a digital video sequence
included in inmage data, the digital video sequence
conpeiabpyrydescribetbencodér andairesier eacte fdemennttd Sadrelectronic

d Ising,an array of pixels divided into a
GV%E,EE‘#EIF???/&%?HH%C 1 The encoder conprises: a nodul e
f orThhgyraithoggtethp ipkdsaht ihyen®ion RhOSdEn decrivea %Fﬂegﬂect to one or
ayer

coeffiCi entﬁ rg&ries_entl ng the enhancenent
morp gmedimentsthereenitwidl hevmdersivad by thoseskiilled i tre msitharthe g

foreS&ll j .of transformcoefficients jin,
e R ot B SRSl GO B B BB b F e
therepfmuay Heembder wiledue dbparting fromaBdscope be s FNesEn. Of
transform coefficients fromeach of said plurality of
bl ocks; and a nodule for entropy encoding said
sel ected subset of transform coefficients based
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on the predeterm ned order, wherein the selecting

nodul e is adapted to select the subset of transform
w@omos@sent s at | east based on spatial frequePCHIB2007/000051

| ocation of each coefficient in a block, or to select
Whinds slabs®tisof transform coefficients from each bl ock

in a way such that significant coefficients in the

bl ock are selected prior to refinenment coefficients in

t he lect.the transform.coefficients .
Ltr or1r31p Jélggﬁdé)?%%t&%ﬁ&g?%%¥ SUCR PRIy %fi}gﬁtéf-r%‘ﬁ?" sequence included
in oowdefdat, €t digit) aidedrseqenR et 4 Audb&Co et L1 laSRN frame of

l.ayer are 'selected first and the renainin
said SEqUenes eI fatxelndiziled infera m@@gw afrbledke, said method
chaR@thaly i equency | ocation. The present invention

further B{ovi des a decoder for use in decoding a

di giferaling b gkwalig gliblucks ofednsfhed dobfficiegerepakeantinatRe

di gi tal .videq sequence conprising a nunber of franes,
emgggﬂngpgwgmggb q@n i dedeage ¥t sing an array of

Pi X 8¢ a8nRhig\shid§furaliyo b 1o bR brhdford ¢ fﬁ&F il H]?Itgﬁg & dd%rlg

conprises: a nodul'e for formng a plurality o 0CKS
cyqlesybaseden pgredetgrmeined ordevef f i ci ents representing the

enh | ayer . infor lon fromthe i mage data; a
mdgﬁg&?‘g?ﬁ SR F]ana %%Feg%g Fapsiprig 9°%E°1811f6 & gagh of said
plusdlioy bhiglotksaasd or m coefficients in multiple coding

cycl es based on a predeterm ned order; a nodule for
sel BUIPYFrrefingeHd sglested subseltad dransform caeficisnts based on the

goefhihcd sRis to be decoded for each of said plurality
preof bllochs; gnd a nodul e for entropy decoding said

sel ected subset of transform coefficients in each of
sai | ural.i of bl ocks based on the predeterm ned
2 ord ?gm‘?ﬁ’@dg%%@ggde%@rﬁi%@&e@ Hebat Frid enlertimadoai lagst based on
spalTEl QMA@ 0B BCALPOIEi ifta BIRRT L var e application
product conprising a conputer readable storage nedi um
havi ng software application for use in entropy

encadi ng,. | al abl e video codjng, .said software )
3 app?}?ecrg?ﬁhégﬁ oﬁg\%nﬁg’ %]‘36 egme@ga %tgf’rabcfseé%i:ttlpﬁiﬁf?@“@ﬂﬂhbﬂ%é( is

finged ingway secast siéhi ABiR i j i
pcIabove-desc?isbe_d en%l%léer aggefgilg%ngfﬂgkgﬁ&b@?%ﬁetﬁﬁ%c}o
refipement caeféiciontsin ¢heddoskse, such as a nobile terninal .

Thus, although the present invention has been
described with respect to one or nore enbodi nents

4. t heFleahethod ofélhim Dechandesisb@Rtthintht ResFosk tddMbich® itdiGie
art that_the foregoing _and various other changes,

TelRme cREiclRAl thrtpreasigwfisant in e Hiscrety basa ]gm’etl éndﬁfrelmaining
oe iy ik | t
coet RO ind Bt 884 Qagﬁvwg'tﬂdlﬁg H&clhq)%)c%&y gl:q”oql_{e%?n ﬁe\?wzﬁlgg Fhat

of thismyentlon clal me
refiegment pgefGioights ghet are sigmficant éndiectetetbase Biyai 4rakel¢ité@ st and the

uence. i.ncl uded i n i.nage data, the digital video
remélglg'ﬁ;eq,?gﬁic& ?rpgg]ﬁ@teg 1rhg}%grélpr cd pB they s%ég@ﬂqqpmpy lpgation.

5. A method of entropy coding for use in decoding a digital video sequence included
in image data, the digital video sequence comprising a number of frames, each frame of
said sequence comprising an array of pixels divided into a plurality of blocks, said method
characterized by:

forming a plurality of blocks for storing transform coefficients representing the

enhancement layer information from the image data;
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sai d sequence conprising an array of pixels divided

into a plurality of bl ocks, said nethod characterized
whgo708m8d ng a plurality of blocks of transforpeT/1B2007/000051

coefficients representing the enhancenent | ayer

g A _ . : . 4 . .

ol U ] BRI ST ORa e Fohe SERAMD R Chty i mutipte
codinp cygbebased pmg pradeieemind vedbrpn a predet er mi ned or der;

selecti.ng .in each cycle a subset of transform

coe PRt S A e rEaREIopP Spaffip ey ot D6 e for cach of
said plurehtToIBYocREGRdI Ng sai d sel ected subset of transform

coefficients based on the predeterm ned order. 2. The

et §BEoRF despdingsaid seleeted selsei ofgthnsformtvabffadings in each of said

' | east sed atial frequency
pl‘?gggg’?gg’%gaesg‘g:ﬂn?be&?ﬁ?eg?%ﬂ?&ﬁn%a "bl ock. 3. The nethod
of claim1l, characterized in that said selecting from
each_block is perforped in a way such that significant

0. ¢ oefl"]hp areghndotic Uiﬂrﬁe Cmré@Rﬁ%ﬁdén dut said eelegiirigois at lsast based on
Sp%ﬁ%gffg‘nfﬁéﬁe% ho%gt%nf 6§éa@l%§efh@ie{q§ﬁ attfnlﬁcgc . 4. The method of

aracterized In t ransform
coefficients include refinenent coefficients that are

7 coohht BIECHYLS! Sia ARSI da it KR P BeERaG desk is

perfdimf@lih @R GubNAL Yoyt Rob fidfentsah HEBAL are selgcted prior to
coefficients that are significant 1 n discrete base

refingipent epeicdeiteinttbe blockst and t he remai ni ng
coefficients are selected in an order based on their
spatial frequency location. 5. A method of entropy

8. codThgndettodléFelaird S)ew@stitelerea iflitat iRltanbBfn BEMHRRESnclude
included in image data, the digital video sequence
reflagment copHisiantnihiptae significratin e dissagh bisedmyerand samalning

A1 SLG: r f pixels diyided int
cofOUERSRISEIREN LR A5 BhaP IS Buly hIRfab i
refihemantrogeffiopdnte thhi dry sighiflobtcils disk@te bisaNdyee atd seesic@ it and the

coefficients representing the enhancenent |ayer )
reIAIRE FRRETIGANS ABSIIFEE) T €rdea besed omeingpasial Hoquency location
plurality of blocks for storing transform coefficients
in multiple coding cycles based on a predeterm ned
9. or dén eniepeetcody fonuwedt knaydigea digiulbbddo whutdcansdiadedin image

dmggﬁf&gﬁien s to be decoded for %ach f said plurality
b HHIERSH A0 REIRALE SRy PUYES APHEDELP frautse 1k draRp ewid
seq@énck b@ﬂﬁgﬁ@ihglaﬁ afhy bEpiRBk AividedEiRtdn Alir-3R) I Mob2bdild ¥nder
bl ocks based on the predeterm ned order".

characterized by:

a module for forming a plurality of blocks of transform coefficients representing
the enhancement layer information from the image data;

amodule for scanning said plurality of blocks of transform coefficients in multiple
coding cycles based on a predetermined order;

a module for selecting in each cycle a subset of transform coefficients from each of
said plurality of blocks; and

a module for entropy encoding said selected subset of transform coefficients based

on the predetermined order.
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6. The method of claimb5, characterized in that said
selecting is at | east based on spatial frequency
wo omansw@se of each coefficient in a block. 7. TPer/m0émmoost
of claimb5, characterized in that said selecting from
10eaciTheleaedder 51 H18f 9 dMafhctetiz8d WAKaSAf sidtBhg HldAle ik G@&ted to
coefficients in the block are selected pr|%r to
selegtthpathseiiofdasiormsicesffisients at leestiasedkon ghatizhfeequendyoldcation of

ewﬁl&i?&ﬁmﬁ? g%ﬁﬁ&erized in that the transform

coefticrent s Incl ude refinement coefficients that are
significant in a discrete base |ayer and renaining
coefficients, and that said selecting fromeach bl ock

His Jéreasasisnof Haim fesheragterizediathatepidestasting module is adapted to
16Q8hd il i anid i Ln.discrete base . .
*Tayer él%%‘g%tsfzﬁaé%?g% %‘%ﬁglteg{ag rﬁf q nf %{eghrbekr)r%ﬁ Wity SicR 5 significant
coeftiefehiis ¢ drttdodkr &e selb@ed prdori to réfihefiete odPAsieks dMthbhddk.
spatial frequency location. 9. An entropy encoder for
use in encoding a digital video sequence included in
121 magge adoder b Qaith @,'&Qagt\éﬁ%n%ﬁﬁlﬂﬁ@ﬁ&s‘f&ﬂpédeﬁ’iﬁ&tgimlude
nunber of frames, each franme of said sequence
reftnemgn cgq‘effg:lqﬁs that arg sighifpiareins disorétd ddsd layer aad pértiialnigt v
cohe R gt b SR B g5l a e remstormn cocfficients
frogoath blick i 8 Wa§RUESAE lcfiflethif EBIRMGRBM ark 8¥fificant in discrete
information fromthe image data; a nodul e for scanning

basgdaygr greselecied firgfrang [tariemapting eeafbsiontmatsowsldciediie ab srden based
Qnﬁghghg$£f§%g&ﬂ:l&yi£§s based on a predetermn ned order;
a ul e Fosel ectn

no cti'ng in each cycle a subset of
transformcoefficients fromeach of said plurality of
encodi ng sai d

bl o¢ks; dul e f >Nt
13.9¢1 Sepber st Tofecoraasr Gei ol rPaient Sobsain smeidats, the
digﬁﬁlexfil@éoeé'eg?&ﬁg c%ﬂﬁﬁiggg o & SEAHET oL %Aﬁée 5 g SPAREISS

characterized in't ard selecting no i'sTa
conprissig ancarrayhed pexadsditvided itto apddraliiy of bdddkk,carRide8oddr characterized
b_Ieast based on spatial frequency |ocation of each
‘coefficient in a block. 11. The encoder of claim9,

chag aolekifgeHrinmo \hrafis) Sk 6IKeTh N6k éﬂs?orhﬁcog?@&&ﬁg

to select the subset of transformcoefficients from
repeeseHing e faliapcemend Jaysuinforntation Siognihkiimage datmef f i ci ent s

' | . .pri i t _ .
coct ABIRe Hitslfing SRR b Rlock S Rlobia gt on spefigints in
mulbtipbe @dirgy dyz e bhsedtonad prédierdindisdraesn coef ficients

includg refinement coefficients that are significant
i n amgsiule i sslasting in eagl £yelp a swlsebeitrangfasmedoefiients to,be

decBi ﬁ)p@éch%"l*isﬁd?%r? T oﬁ}gl&ﬁg%ﬁ i s adapted t 0 sel ect
the transform coeffrcients fromeach block in a way
suchmbdde forefmimopydedodopesafd @i tidSubs bl ahesfSmOsddricamt in

each Of sdalicf gfu?atlﬁy of blocks based on the predetermined order.
14. The decoder of claim 13, characterized in that said selecting module is adapted to

select the transform coefficients at least based on spatial frequency location of each

coefficient in a block.
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base | ayer are selected first and the remaining
coefficients are selected in an order based on their

w@paiosi4sd r equency | ocation. 13. A decoder f orPCEEB2007/000051
decoding a digital video sequence included in inmage

1592t &nheldB&ddt 8F Ligim Y3,%9rfa§t@ﬂh'§ﬂ?ﬁh§t%gﬂréefe'cﬁﬂg AoAtEREL dapted to
of frames, each frame of sald sequence conprising an

selaetrthy trafsfpinxedesficlents froth danh bloak ph amalyistiyh thiat Sipoidkant coefficients

i R e et DRG0 FOIEGDI Y5 <P Hn St QP RSBt 1§ i ant s

representing the enhancenent |ayer information from
the i mage data; a nodule for scanning said plurality
16of Hhedrerdene! deaipr L hheraetagfestimtbadhd ransfornscaefificients include

| tiplecscodin cl es.based on a predeterm ned order;
relflsh e B T PR R A e L S 20
codffiafRafsparyl thaxedald @ieRihs nloduleds tepesdied sttt tBa&hndbms sbdificients
plurality of blocks; and a nodule for entropy decoding
frogpeashblacsds perfarmsddn agrayspentdpbrcinesent jogifwimis that asach

el il Rl off SECRaTIRSH W KRB E PR B0 R
seledted insan atdadiased omtheirzgatiad fieguadapé@dono sel ect the
transformcoefficients at | east based on spatia
frequency | ocation of each coefficient in a block.15.
The Adegesds caliéH : Il j ' :
el e P O B O o B skt medium
hayog séliwire applidatiomferash iléndisipyiencalingin walehletviddo coding, said

igni ficant coefficients in the block e sel ect.ed.
soffy o EGp PG e RO sEaR ErdR B i SH b mBiRd ol gairt e
decoder of claim 13, characterized in that the
transform coefficients include refinement coefficients
18+ hatA soiflavase gpilicpiéemproflvct sompEsing reopRyter kepyable siomge medium

B8 FOAE T 00 L AL PRI TR B
sofeearh applicakion hayieg brygren codes dovayryinchut e ethell bf elaknts.

coefficients that are significant in discrete base
| ayer are selected first and the renmining

19_coef1§ﬁg1ie&p(;lﬁcg&gces?{a%g&ge&g an order based on their

spatial frequency [ ocation. YL'?. A software application
pr oduetcodengd sdergder foowse it encadearatll deceding agiégitabdidam

scalfistrrliCrd e Sl §F edhnioraoena st agumber o

fra®RE)| caSefrhu@B ol 8Mdl BeuhQUOMPrEREES iy FPieYd MYidel intd BPlurality
nmet hod of claim 1. 18. A software application product

of bloplpy Whiretn the coesisr eempiésgsiabl e st or age medi um havi ng

sof r ication.for u i,n tro decgding in ;
- RSP SA PRy  FGU GE O BpBEE IR s
theleakamgmenigyahedesod Bomel¢ mydgedaayt the nethod of

clai m5.
amodule for scanning said plurality of blocks of transform coefficients in multiple

coding cycles based on a predetermined order;

a module for selecting in each cycle a subset of transform coefficients from each of
said plurality of blocks; and

a module for entropy encoding said selected subset of transform coefficients based
on the predetermined order; and

the decoder comprises:
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19. An electronic device characterized by: an encoder

and a decoder for use in encoding and decodi ng a
waele@rosi4swi deo sequence included in image dat apCT/mB2007/000051

di gital video sequence conprising a nunber of franes,

eac f ' Y :

R A e o R R Gt
repesoteg theenparicsesnt ayerodbleatiar frémrthe imgage datagir al i ty of

bl ocks of transform cpeffi.cients representjng_the : .

e BRI o CBEE 4R HERGN TIPOim DhHEoR b R e scoegficients in
milBE|c8dihg cySieapM8n 3PréicRimirRbidkder0f bl ocks of

transformcoefficients in nultiple coding cycles based

on & mpedidefosselceiat ioredelr ¢ycke aphattenfitansfoah sotfifinignisrio be

ea cycl subset.. of nsform coefficients from
(kgg%ﬁf% ﬂ%@?ﬁﬁﬂ?ﬁﬁgﬂﬂyyféﬁc ’8%@3; and a nodul e for

ent Rapydued R @hiepsddcddine sae tseRced kst Of trins RS efMcients in
coefficients based on the predetern ned order; and the

cagherizaish pluslipr ofddacks hasrduandhe predeisrmingd oedepl ural ity of
bl ocks for storing transform coefficients representing
t he enhancenent |ayer information fromthe i mage dat a;

20a it lekcfromic deana bfigiamail 9 cohptiaingtaymobildieaninsl. f or
storing transformcoefficients in nultiple coding
cycl es based on a predeterm ned order; a nodule for
selecting in each cycle a subset of transform
coefficients to be decoded for each of said plurality
of bl ocks; and a nodul e for entropy decoding said
sel ected subset of transformcoefficients in each of
said plurality of blocks based on the predeterm ned
order. 20. The electronic device of claim19,
conprising a nobile term nal
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