IMPROVED INTER-LAYER PREDICTION FOR EXTENDED SPATIAL
SCALABILITY IN VIDEO CODING FIELD OF THE NVENTION 100011
This invention relates generally to the field of video coding. More
wasigwlarly,the present invention relates to scalable video cq iTn tzn)%%;osﬂuzz
supports extended spatial scalability. BACKGROUND OF THI -
INVENTION 100021 This section is intended to provide a background or
context to the invention that is recited in the claims. The description herein
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that have been previously conceived or pursued. Therefore; u

otherwise indicaltliHekéirs WAL SRESETREHNN Y BEstOmiB eCprior art
to the description and claims in this application and is not admitted to be
prior art by inclusion in this section. [00031 Different standards have been

specified for different technplegigsoligge goeding-siardards include the
ITU-T H.261, 1SO/IEC MPEG-I Visual, ITU-T H.262 or ISO/IEC MPEG-2

Vi ITU=T.H.263,.1SO/ C MPEG-4 Visu nd ITY-T H.264 (also
el R s el e S e Tt a8,
H. 28%/ANCl) . [iapiditton itherecaraiotay enshe efforts deodeniay ttadepetop

new,vide coding.siangards. One such standard under development is the
scalable video coding (SVC) standard, which will become the scalable

extension to the H.ZG% andard. The latest draft of the SVC is

Annex F (now Annex 9 BA AV ARERViERE Edling (AVC)

standard. In particular, Annex F includes a feature known as extended
spdiEcaldbilitgctios 8)inigider pravitidefobtvemmontingancdecteding efion
signals Resitbations whete thecdggAlign fﬂ&%%%ﬂﬁéﬁ&%%g@ ACRRIEK 1«

(MB) and an enhancement layer macroblock is not maintained. When
spAHAPE S JUs FePRREeh il 21atiB ot 6r ey o inudroieckiedge is
alignad<icropsrelifierentdayers it is consigeradiabe m.sRacial 6298 Pfhis
Sp?s:’téi{?at.llo%cg Ig(tr)ti l;istl)alc')r art to the description and claims in this application and is not
admitted to be prior art by inclusion in this section.
[6603] Different standards have been specified for different techmologies, Video
coding standards include the ITU-T H.261, ISO/IEC MPEG-1 Visual, ITU-T H267
or ISO/IEC MPEG-2 Visual, ITU-T H.263, ISO/IEC MPEG-4 Visual and ITU-T
H.264 (also known as ISO/IEC MPEG-4 Advanced Video Coding (AVC) o, in short,
H.264/AVC). In addition, there are currently efforts underway to develop new video
coding standards. Omne such standard under deveiopment is the scalabie video coding
{SVC) standard, which will become the scalable extension to the H.264/AVC
standard. The latest draft of the SVC is Annex F {now Annex G) of the
H.264/Advanced Video Coding (AVC) standard. In particular, Annex F includes a
feature known as extended spatial scalability (ESS), which provides for the encoding
and decoding of signals in situations where the edge alignment of a base layer
macroblock (MB) and an enhancement layer macroblock is not maintained. When
spatial scaling 1s performed with a ratio of 1 or 2 and a macroblock edge is aligned

across different layers, it is considered to be a special case of spatial scalability.



10004j For example, when utilizing dyadic resolution scaling (i.e., scaling
resolution by a power of 2), the edge alignment of macroblocks can be
maintained. This phenomenon is illustrated in Figure 1, where a
jon frame on the left (the base layer frame 1000) js ampled
‘{?g?\%ﬁa@%&;lpresolution version of the frame on the right (an éﬁéf#&%%/gsnotﬂzz
layer frame 1100). Considering the macroblock M130 in the base layer
frame 1000, the boundary of this macroblock after upsampling is shown

as HD&?@}HQF RMBRBLY, i@lﬁ?&ﬂﬂ%ﬁ@%ﬁ@&@bfﬁﬁﬂﬁ%@lﬂ%@c.l,rkégiﬁz g resolution
S|tL$at|on, it |s%r%%f%{t;hat the upsampted macroblock encompasses exactly
itoh

fourPfdIRFSB AEHIEKSMNEN NS RS sHtvBaiakRed. This
enbaacement laykusihelad Gosued thefory LRNARGRMEDE IRYRE on the left (the

macroblocks.MB', MB:, an B4.exactly correspond to the
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bade !H'y@r(mamhfmmmmd@y@bm&sl {106 orilyrsaseitayhe maarshitotkvViB, in the
coyetinggaenal M enaasemenl dyat magiahlacka M B, Mg, MB3and,

M134. in"other words, no other base layer macroblock is ree rma
préBFE ftauris Ly e, wiBnepcntELcr1DO0S 1 iAGhén dhisesiiation, dyiadicted

scalabiiityu i ihe-ethesbsrdk %&%%@Bé§a‘3ﬂ%ﬁ%@ﬁ%‘i@?&scﬂ?ﬂ%ﬁs

illustrat il Figure 2 for a scaling factor of 1.5. In this case, the base
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layer fr nged]tlg. However, considering ge‘nhgé‘kc)er_ent Iaé\)%e'é
macroblock M %,E’t‘ls early obsetvante that aCFEhIGERIE S ey
byidseridittebest upesampigdoriacrobiddis: MBoeahdHvB 20:cT htasrdnlock
base;l , \ _are required,in.order to f a .
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dePERUTR Lpbh IHESeamrgvRIcRsCTABoOR isBer dedindlerenhapberiverfor MB,,
laygsmagrohlockimay be covered by up to four base layer macroblocks.
1003 % in the current draft of Annex F of the H.264/AVC standard, itis,
polibié o A Shtficuehr iy erahalishRic i B domed helsitvasinn anquite
assiftiated Hasddayenfiamns, everthaghssaverahaserlayerimasioblocks
may be needed to.form the prediction. Because. coding efficiency is
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prégietivrx bf théenHancentegitday@pnaoreblockdadm proveleoing 0.
effigiency. 400071 Ackordinglo.ha cuvent drafiofAex £ ol

I-1.264/A VC standard, a number of aspects of a current enhancement
lapBrFAbke Bt EaRAsE Plrstidted Trom s teorciSpmmnding soaséetayer
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intra-macrohlocks or intra-MBs) from the base layer are fully decoded an
re¥SHSHUIERE A Y SRRl AEIS Fs Shiie GUARRr tES Lt am xRy ileeict
theliaminarise, angdeabiiomipance pbsshyalites at-a ceesRANINGnhancement
enhancement 1a -era'?“ﬁlg%%re‘al% inter{c?dg macroblocks (also referred

to a5 inter-macroblocks or interMBSYfrom the*Bade SajEr KRR WSt fully
relBi9&irudtedie Iesteatdofly faimedictioftire sidifdl T éachrdase taieiossibie for
Inigr MR ieARceded and.mavhes sedde.piedalan sahancemantiay

;
prediction residual, but no motion compensation Is performed on the E%'gre
lafarittra Biovmissry Fefdiad laxerrasiaphliopke aretic nedethervone tor

inteEditiBon DasealayaiomAtiofivRHEF$:28:aISQRsaMRIRA BAGURSH 19y it is
predict enhancement layer motjon vectors. (00081 In addition to the

a 86‘?1%3?1\% é’S?ﬁ“o‘f%ﬁt-ﬁf.’ﬁ%‘iifﬂ?ﬁt"éﬁﬁ88?6%%@%‘&%%%%@@%%
_fiagrisveefited fdfie@antyenhancement layer macroblock. When this flag is
equal to I. then the type, mode and motion vectors of the enhancement
layer macroblock should be fully-predicted (or inferred) from its base layer
MB(S). Because the same method for deriving macroblock type, mode
and motion vectors of an enhancement layer macroblock from base layer
MB(s) is known to both the encoder and the decoder, it is unnecessary to
further code the rnacroblock type and mode, as well as its motion vector

infoiniation into bitstream in this case. If the



base _mode _flag is equal to O, then the macroblock type and mode
infolllation of an enhancement layer macrobtock is not inferred. [00091 As
discussed above, the macroblock type and mode information of an
vahharegment layer macroblock can be fully predicted from itg-hase layer
MB(s) in certain situations. According to the current draft of Annex I% of the
H.264/AVC standard, when enhancement layer macroblocks are not
edge-aligned with base layer macroblocks, for each enhancement layer
maembiockadtitualbase layer matabloskisrdgrived basedvan dhgdaase
layer macr blpcktst at cover th% enhancement layer macroblock. The
type. mode At friotioh VECtbrS S tHE U BB Y&t SBIBak e dfo
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m il ther onsidered as.the macrablack from bas
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the virtual base layer macroblock. 10010l The method defined in the ‘
cuftERTErEH L A RRESARIGR AR o b Yo SrarrddrpioR e easTvhig ther inter-
typanmdde-and mationveciors efithecdistyalbage laverdnantoblackiis:a,

bottom- rocess. First, for each 4x4 block of the virtual base layer
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blocks Inside the macroblock are represen and the
repireseviiativessiieloniteice achtaxsiobk ispreprdsentad:st3R0ddiet use
of gnf:RixekiR RachbRlackef the virtual base layer macrobiock has the
advantage of simplicity when the current 4x4 block in virtual base layer
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is savedehhy mudtiptedxdibiacksdrembasalayalasush-ametbodmaynes
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ex r the current enhancement layer macroblock is represented a
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at the base Ia}a/ler is ph. According to the current draft of Annex F o
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atihe baselayer idenated @srAAHe Hriga 4b)yie waichpbiisiecates is an
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inftARBRIEtions. According to the current draft of Annex F of the H.264/AVC
standard, when enhancement layer macroblocks are not edge-aligned with base layer
macroblocks, for cach enhancement layer macroblock, a virtual base layer
macroblock is derived based on the base layer macroblocks that cover the

enhancement layer macroblock. The type, mode and motion vectors of the virtual

base layer macroblock are ali determined based on the base layer MB(s). The virtual



Motion vectors associated with the partition information are also used as
predictors for enhancement layer motion vectors. 10012] Within each of
the four 8x8 blocks in the virtual base layer macroblock, a block merging
wWOsESEss Activated at the 4x4 block level. As shown in Fig”ﬁ%%;iéfzﬁd%%m
1, 2, 3 and 4 all derive their partition from the same single partition from
the base layer, then the mode of the 8x8 block is set as 8x8. Otherwise, if
block 1 and block 2 derive their partition from a same one partition from
th%b@ﬁ%}}@x}/ﬁiﬁo@é&d@l@@ﬂﬁt%ﬂb@|Mﬂ@§9&@%@@n§?@fa&%ﬁmg@ A base layer
angthter $a{pe one pErtition from the base layer, then the mQQe of the‘8x__8_‘
blotk S AR RAYEY B SRAEHHTANYYROBEKPI0R HideR Bravectite Linte
pasitihicahtbblbek 2ramc-hilackeh ads e have doesacnepatr tiionpk omp theand
ba er, then the mode of the 8x8 block is determined.as 4x8
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performed at the 8x8 block Iével as shown in Figure 6. In Figure 6, blocks
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mode of the virtual basme Iayeg mﬁcrobl ck is detelinined to be 16x16. If .
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hatte thecszirelpartitomséron shadtasentayet, thekstheitnaclerafthe virtuak
DAPSIANELINACIORIoRk IR ARisIIined s 10K, Block 1 and Blpck 3 NAS o

Shic
the Same partition, an 2 and block 4 also have the sameé par
theih 8@ mbdessftthenvinival baselaydrvasroblockiis:sbbas Bytbmacroblock

Otherwisgqthsspode b ¥irtualbasedavarmacroblockds, setas 8x8. cg,%g%‘”

According to the current draft of Annex F of the H.264/AVC standard, the
précEIRsK MAENSHIE Y Rivdens Sutdnppasadtitnieyrrftisnvitoiriagerered

frogy therlaseiayascky thisarangementrblogks camenhobs.merged when
thi% I%ikslﬁhare the samg artition illumination from the base layer.
However, i %
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diffesenbfaitifiohsfiamrthe balke:l ayer tohavectbelsamg. refereneeftafi@se
index.and.motion vectars. For example, two neighboring macroblocks
fror% %ﬁgh té%%ﬁ%%%?ﬁfﬁ%vvéoﬁg %}éapr%% retere ﬁ}:”ec r%%%geitﬁrﬁ EX ANt tnlilaor"ﬁ%n
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CORROR IR AR NARCAMEBHIANES (02 ABIAC 10,06 GOVEI RO, DX MMIIRIE, he
macroblocks from the base layer. Therefore the use of only partition
infortNakibFgAayer macroblock 300 is labeled as pe. Its corresponding pixel at the base

layer 1s py,. According to the current draft of Annex F of the H.264/AVC standard, the
macroblock partition information of the 4x4 biock at the base layer, denoted as 420 in
Figure 4(b}, in which ps is located is used as the partition information for the 4x4
block at enhancement layer in which p. is located. In other words, the partition
mformation of the 4x4 block at the base layer that covers the pixel p. is used as the
partition information for the 4x4 block in which pe is located. In this way, cach 4x4
block in the virtual base layer macroblock 300 can have partition information.

Motion vectors associated with the partition information are also used as predictors

for enhancement layer motion vectors.



determining if two blocks should be merged or not often unnecessarily
creates small partitions inside of a macroblock. Such small partitions
increase computation complexity during sample interpolation processes in

wﬁ%%gggmensatlon 100151 In light of the above, it Wouldtg)&qt%%r%%l%gn

to provide a system for improved inter-layer prediction for macro
mode, as well as motion vectors for the case of extended spatial
scalability. SUMMARY 100161 Various embodiments of the present
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present disclosure, on the other hand, the merging process comprises
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blagksishare-he same Bisiencadrame ndexand MaLgmMeCHR! same partition
|nf% matlon from the base layer, these blocks may be merged when
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systergpcaﬂd ﬁl?th%al can ay Linrﬁacessarlly creating small block
par?‘ itions, w arn re uce computatlon complexity in the

intEMpeiatidh q&é@es‘éiéhinokmar@mﬁpé msation. 1060 Gatisegonding ita:Bo
first.aepgch naredsProvided a m%ﬂmf%ﬁ DSRANGAAEADRAGRIEN 2. 3 and

layer block representl&i;qat least a portion o e within a
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ex values correspondlng to a plurality

Iurrfl of reference frame in
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blaok bikilik Rchthve tb@dmgemg(ﬂ'@idmdk;dtbk}ck 2 and block 4 also have the same
partition, then the mode of the virtual base laver macroblock is set as 8x16.
Otherwise, the mode of virtual base layer macroblock is set as 8x8.
[0014] According to the current draft of Annex F of the H.264/AVC standard, the
predicting of macroblock mode is solely based on the partition information from the
base layer. In this arrangement, blocks can oniy be merged when the blocks share the
same partition information from the base layer. However, in the case of extended
spatial scalability, it is quite common for different partitions from the base layer to
have the same reference frame index and motion vectors. For example, twe
neighboring macroblocks from the base layer can have the same reference frame
mdex and motion vectors. Additionally, in the case of extended spatial scalability, it

is very common for an enhancement layer macroblock to be covered by multiple

macroblocks from the base layer. Therefore the use of only partition information in



[0016b] According to a second aspect, there is provided a computer
program product, embodied in a computer-readable medium, comprising
computer code for performing the processes as defined in the first aspect.
[0016c] According to a third aspect, there is provided an apparatus,

dete iR 8 PIRGESSIRT AN BRIy D geMmKRicalivRly ensecked
to the processor and the apparatus is configured to: derive a coding mode

partifidicaliotidpet iyt e parkiondt SREHREREERTdAtTISYS ICERBHSEd at
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a plurality of reference layer blocks, wherein the reference layer blocks
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are’merged to derive the partition size; and encode the enhancement
extdaget modrlsalERGtHe coding mode indicator. 10016d] According to a
fourth aspect, there is provided an apparatus, comprising: means for
deriving a coding mode indicatoyspeicifgivig a partition of an enhancement
layer block based at least in part on a plurality of reference frame index
ues correspanding to a plyrality of reference laver.hlocks. wherein.the .4
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andnesiecih theatoprjODLEe} adopedimg dodofifthraspdon testerispibyiersd af

method for.decoding an-enhang i
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are d:sedingehode iadicatoidpevifimygopatitibasofatierepmiaricberdnehysharc
block based at |east | A on rali index yglues
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have mation vector.informat | if g lessithangn
o élé%%é‘?rfﬁfﬁéé’ ?hrfggﬁ%ﬁédeaﬁrg%;éegg&gg %éﬁé%]lr(ig\%ﬁ%gegggﬁitjon sizé:_ and "
blodiecdidinghesanh arfeemenfiaperplesiendi it rrecesuidorpaiomarE o

bask IOHEL AR (2 S G308 AR PR RATRNIEH RIRETAN
proéfucft, embodied in computer-readable medium, comprising computer
blochslbdor piéfformipeytitopy dsesdbe basebinad imevebRavspeder [BoTeg) e

mehSeding 1o afﬁ?svf?)%}érﬁ%ﬁ%c 1€ d5:PRAYid e H RO ARRABNS ting small

Mprising: a processor; and a memory unit communicatively connected
blotek thetiosassbicandiths spparstues SemPCaRfy GrREUPIs X HEIRES coding

int énrté)fggti&qSgl%tgggg?q;‘g{{}gl%&%%g&i%an enhancement layer block based

at least in"part on a plurality of reference frame index values )
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ave motion vector information having a difference metric less than a
scababléctiirtricrad BTt SiréeRGRI (I RO td UrtRITRIS Y s
L8505 the SHhARSRMALIRY Bl RIpek ilizing.he Gasing mpre-ingieator.
reference frame index values corresponding to a plurality of reference layer blocks,
wherein the reference layer blocks that have the same reference frame index and that
have motion vector information having a difference metric less than a predetermined

threshold are merged to derive the partition size; and encoding the enhancement layer

block utilizing the coding mode indicator.



[0016h] According to an eighth aspect, there is provided an apparatus,

comprising: means for deriving a coding mode indicator specifying a

partition of an enhancement layer block based at least in part on a

plurality of reference frame index values corresponding to a plurality of
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encoded utilizing the coding mode indicator. Embodiments also provide a
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reference layer blocks is derived, wherein the reference layer blocks that
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indicator. [0018] Other embodiments provide a method, computer program
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bIJSRBSRMANI0Y @L IeRSE 2:-RAMIRR shavidae e withinaRaaianiechi

_ stream, whereby partition and motion vector information is derived for the
infarpaiiee heitgdy/eiissaronsticd porlpararrdsHamibed hyehed are
mIQIMAEQN Fram atieash one:od RIukAlt ol relferapeRIIARKS ccthg:t layer

enhancement layer block is encoded utilizing the partition and motion
blogkatghmrsriagefinstmestaddmBBdiments provide a method, computer

[pAQgram RIRELEL ARG ARRRfRtUS fRrdRGRAINGAN enhAPEemeRtL RN EE Rlock

representing at least a portion of a video frame within a scalable bjt

enligregment B St ssRENB S SIS sf rhatddeR TrRme s i the
scihancementlaveh it Dased MpaR RBAIIAR RNE MQUONYESRing a

information from at east one of a plurality of reference blocks. The

PaSHIRRr I fePIAYRTRIBE KIS HBISH PR herth A S ARF ALY Bh
ref¥REIQY fRIMAESnI9QLAdnapetial cmbodiment of toeRieseRYer blocks,

disclosure, the condition for block mergian can be loosened. In this

wherRBolRTE T S5 4R aRl s LIBMQRAER DS RS SR TAE A0S ralfediitet

ha @G SHHH AL PRALRIRYEEERSS, IReigboing llacks eal hedmeigedhtegatialined
Motion vectors for the merged Iar%er block are derived from the motion

thrgshali S5 HEa5H Kk 48 e SR U U riZm BRSS T T 8 O ATRB RGN 1aver

blRachifxhplock-bumyiruak hagedayer macroblock has conventionally been
essentially represented by a single pixel Iocaételﬂ at the second row an%
IO RE

SN A SRR he DR S BRI AR AT th"arPEnPH
enihagibeen phiaipedoisapping:theniepsegetiative pipeldocodsedayerfanting
. then locating a 4x4 blo kﬁ t?&ase Iailjer. In contrast, in the various
mee‘?‘ﬁ%‘if’aﬁ??effﬁg?ﬁ%%lﬁr& {18i&86%ure, multiple representative pixels in a

4x4 block can be used to represent the
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block. When multiple 4x4 blocks are available at the base layer for a
current block in the virtual base layer macroblock, the partition and motion
vector information for the current block in the virtual base layer
macroblock can be derived from all of the partition information and motion

Oﬂ\i%xcéf Oft lse 4>§L4SQ\IJOTE':A qnt ere mr%[ve n one 16 rese(g%:l t%“\llsem a
ina ﬁo K in deriving pa?tl lon as well as motion vector Prome:
pmcﬁmmaﬂmhffmﬂmm basedayerridsipelsibiente wdtairte mmeﬂaocaw}téie

iction of m ony tor, atthe nh ncement! jer. S an |m
ot Y M S e O SR AL TR
of Aihenbaricuscanibpdienksbeftiaprastnt mstm;éwalmtjoef imfternentedne
indQUGGHYID %955""%% %"%@ 20, o‘?‘}é%?&%@”?am'é}go 8“195 1889 GCH
or assem & embotliments of t resent disclosure can
refalsupbéampkémém@di|hahandjwwmam@f¢:smb|ﬁmasudﬁeradé\ﬂmé}alf@mmn

Vec;L S8R other a0 c\r(gazpﬁ?ﬁ%%? d features.qhie %?aﬂ%t%%%h%%@%ﬁé@’dtare
e organization and manner of operation thereot ecome apparent

mehgnd thddiollowingadttaites zte sodpliondyiien dukereémeohjeymtignakitiitizng

i any gl(gr%\%llngs wherein like elements have like numerals
leaﬁrou%g;rﬁ)outt e several drawings described below. BRIEF DESCRIPTION

[600FHT HE ORINW IN @5:|0R3] Byt thrisis howsltibapegitioning. sbmprising:
med AGARIRGk; gllé”t%%ﬂ?gsﬁ%@éf %9&%5‘?&0%499%% ’%r&ﬁg%]fﬂ%{ﬁa%dén%m

ows the po tioning"of macroblock boundari non-dyadic resolution
aygcglna@\ based at least in part on a plurality of reference frame index values

corresponding to a plurality of reference layer blocks, wherein the reference layer
blocks that have the same reference frame index and that have motion vector
information having a difference metric less than a predetermined threshold are
merged to derive the partition size; and means for decoding the enhancement layer
block utilizing the coding mode indicator.

[0617] Various embodiments provide a method, computer program product and
apparatus for encoding an enhancement layer block representing at least a portion of a
video frame within a scalable bit stream, whereby a coding mode indicator specifying
a partition of the enhancement layer block based at least in part on a plurality of
reference frame index values corresponding to a plurality of reference layer blocks is
derived, wherein the reference layer blocks that have the same reference frame index
are merged to dertve the partition size. The enhancement layer block 1s encoded

utilizing the coding mode indicator. Embodiments also provide a method, computer
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[0025] Figure 3 is a representation of a virtual base layer macroblock, with
a representative pixel in each of sixteen 4x4 blocks; [0026] Figure 4(a) is a
representation of a virtual base layer macroblock, and Figure 4(b) shows
the relationship between the virtual base layer macroblock of Figure 4(a)

prog%%ﬁsa%‘dﬁ?égxn%f 3513y 95,085 RlECkSI0AEFIGUIS, O FOWS fkenting

may be merged at the 4x4 block level in a virtual base layer
at leasionatsivknintaceiskiafiemeavitk Hnnex Fablatht s1cae/WhaTcBandaring

mo@9efLEl %ge&@mgr@Mimp%aa@am&cg}ﬁgg@ggﬁ&%ézﬁa@mﬁ lexel in

In a virtual base layer macroblock in accordance with Annex F of the

parHhRE4hwstabdeiic |00 SOmFigdex Falasrepiieserndifsnia oWy 1/ a4
refé%_'é%%lé‘? &gbqga/i@%dd%}ﬁ@gj%@A&éﬁmé%%am@}J@ma&%wﬂ% Fhe

single representative pixel is used in accordance with Annex F of the
sank, pEAANVE fsearmine: {003TERRIUIR B 8 TpPesEnater sHowirig aecgant

1ayg{n %&ﬁ%edr&%mﬁﬁ%{% Qﬁéeé%dﬂl@ Sxhblagkip.accordance with an

odiment of the present invention; [00311 Figure 9 shows a generic

[00ARIItirhisbia cohndimmostionns systens o seramHenaroarsus et ditlents
app%frgilﬂfs @5?%3&5&@@ AR hancement layer block representing at least a portion of a

video frame within a scalable bit stream, whereby partition and motion vector
information is derived for the enhancement layer block based upon partition and
motion vector information from at least one of a plurality of reference blocks. The
enhancement layer block is encoded utilizing the partition and motion vector
information. Still other embodiments provide a method, computer program product
and apparatus for decoding an enhancement layer block representing at least a portion
of a video frame within a scalable bit stream, whereby partition and motion vector
information is derived for the enhancement layer block based upon partition and
motion vector information from at least one of a plurality of reference blocks. The
enhancement layer block is decoded utilizing the partition and motion vector
information.

[0019] In another embodiment of the present disclosure, the condition for block
merging can be loosened. In this embodiment, so long as the blocks share the same
reference frame index and similar motion vectors, neighboring blocks can be merged
together. Motion vectors for the merged larger block are derived from the motion
vectors of the blocks to be merged (pre-merging).

[0020] Additionally, each 4x4 block in a virtual base layer macroblock has
conventionally been essentially represented by a single pixel located at the second
row and second column in the block, and partition information for the current block
has been obtained by mapping the representative pixel to base layer and then locating
a 4x4 block at base layer. In contrast, in the various embodiments of the present

disclosure, multiple representative pixels in a 4x4 block can be used to represent the



[0032] Figure 10 is a perspective view of a communication device that can
be used in the implementation of the present invention; and [0033] Figure
11 is a schematic representation of the telephone circuitry of
communication device of Figure 10. DETAILED DESCRIPTION OF

bioc\:{(ARJ\/%gnSm% 6}%@ Q:!M EM g}é a[i%oas(fﬂ%{lﬂ %{'ﬁ%‘ﬂ?&%{()&nﬁ&% 5{}&@9{%% in

Invention provide a system and method for improving inter-layer prediction
thefqimmé_mﬁ@mmmo%¢brtﬁn;epawwcméanmédtm@écmﬁ@f@t@ﬁﬁé@nﬂs‘ﬁ@aﬁm
corfSRRRINLTRE vaHoVE RMRdmEnIsiAlng RipvVIde, a RYA(RRAAA Srekod

or improving inter-layer prediction for motion vectors in the case of
pargxtentidaspatial achiabilitg. \eonvepfitwat dystémesior Preeictings more than

macrobl maode are b -partition.informati .
o R o o he e
infrassilmyooathitHeychydeihienyssibln embbtdinienesotepig Bragediction of

molINeDEan,.on the Qher-hand: the. Mg RERGsSI GPRRTIsaS TSGR

reference frame index and ‘motron vector information. When blocks share
vedioss samtheefbyang drarmedingetiznengiotion vector information from the

j0033pe el MRRCRIBSHRTAY BeEBsrasthnien arplcahle. ThfaiRiRed
even when two blocks have different partitions from the base layer, it may
dirpalpossidievor thiérs tobeomargedrasgetainfODBEPMakathefC or

odimentof the present inventien, dae.condition erblogkmerging can

5 £ 4 o
_aS be lgoseried: In this embodiment, so long as the blocks share the same
implsferercd it dard wide arshiesedniil spmabtish 486651, neighboring blocks can

wga;m dﬁg& dogether Matien vestars farihe, Meragd aes, ek arayith the
e ro

[ .
rive: m the motion vectors of the blocks to be merged (pre-merging).
organization and manner of operation thereof, will become apparent from the

following detailed description when taken in conjunction with the accompanying
drawings, wherein like elements have like numerals throughout the several drawings

described below.
BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Figure 1 is shows the positioning of macroblock boundaries in dyadic
resolution scaling;

[0024] Figure 2 is a shows the positioning of macroblock boundaries in non-dyadic
resolution scaling;

10025] Figure 3 is a representation of a virtual base layer macroblock, with a
representative pixel in each of sixteen 4x4 blocks;

[0026] Figure 4(a) is a representation of a virtual base layer macroblock, and Figure
4(b) shows the relationship between the virtual base layer macroblock of Figure 4(a)
and a plurality of base layer macroblocks;

[8027] TFigure 5 shows how blocks may be merged at the 4x4 block level in a virtual

base layer macroblock in accordance with Annex F of the H.264/AVC standard



[00361 Additionally, each 4x4 block in a virtual base layer macroblock has

conventionally been essentially represented by a single pixel located at

the second row and second column in the block, and partition information
we dhe surgnt block has been obtained by mapping the repr?é%%ﬂ}f@asouzz

pixel to base layer and then locating a 4x4 block at base layer. In contrast,

in the various embodiments of the present invention, multiple

representative pixels in a 4x4 block can be used to represent the block.

Whems)ultinleddalascksare péalahble it the Lase By ek faa LWieNt 4 virtal
y acroblock, the partition and motion vector

bloqk_i;]f;[he virrtuai)faagre layer il ) ‘
infGAYTaioH {879 b BhESBERTR A MR b s iy Hr ACr bloER L

be [#628edHipmealliot therpastitioomisfiowiation and stiotien y ectersiafthagenic
4x - WWhen using more than one representative pixel.in a 4x4 block
o e R S B T e PPnee
layetthitisTsa s ehotbbdin ¥ nvredacturate prediction of motion vectors

at f@%@?h@?gﬁ@gm é%ﬁfeipfgg’g&l'%ﬁw{gén@ J%&QSNQ‘H@ % ?@pe%gﬁﬁﬁg-spixels

of the present invention, the method for determining the type, mode an
MOt SISRK 8t BReOviATR BHESILRPIHETBIN heigTstinaipBtidionup

pPrqeess. However saoumberefchangesiaredmplemantsd igachieye e im
improvements discussed above. [00381 In terms of block merging, two

blocke IR HERGES TR HHEV h R Fe L& Y efskence frame index and
sinhiiéd2pr idantiedbmuatiomrpectorsironvthecbaseulayeroAsShawmsin Figyresed
4(k),.it can be assumed.for exemplary purposes that base layer MBI and
bal?s)}edlig)}glp & ??SJ%?O 'éj\f/é% a 1%%1? i%é&on%o%lgs and in addition, have the
safi@dferaguee franie isllexanuenotionaiestorfdhAsdortimg torthery of the
relatignshiRashawe.n Figuies 4(@) and 4(b), the 4x4 blocks M and P in

virtual base layer macroblock gets partition information from base layer

MBI, while 4 I rtition information from base layer
MB2. Accow?%g %%%% @%%E?&%ﬁt@@%&&&@ﬁﬁ%%‘%@ﬂ ssible
for blocks M, N, P and Q to be merged because they all have the same
refd&te ﬁaﬁfélﬁﬂ@@émﬂﬁﬁbﬂ&h%tﬁmﬁtﬁmﬁnéﬁmnm theybagedtayerthod
Aftge ek, themade fordng &xBack i S8, dHANAVEen: AT ibeq
the method currently defined in Annex F of the H.264/AVC standard, such
a FSFRhGTSRE ABtpe st ritied Hecausasirabarateaim ditaranidsaseysem
layex matreblocksanditius:belong tecdifiesent PAdilans Afe MBI GG of
usin tt&e conve tiorlw%. ules, the mode for the 8x8 block would be 4x8,

ed gpatial scala %1 é

VBN TG IGR AR A LI a i AR LB AP TR e eg e CERR R mode
sugty biee cess aynquibtipartitidmimg;ifurfhen bledesoerging coulchalsgdegs share
impassihle. : i 0t b I in Figure gt\pa,t Ise |laye
S e e e BB e
saffitaferatice fammechde amdipnotio hoethordias MB remgMBR)atren

acearRling (o-pmPodimenis:of theRresentinVeion e PIoekS IHINE When

virtual base Ia%er macroblock 300 will eventually be all merged together,

and %SRBSR MIBME SXEEIAN BREsEidietP B YinGalpaseTagEpD from the

HaaeMeaycwitieibeinwthadyau ieatiydeflibedipidmex Fheftbe: H2eMAM wo
dard, the mode for the virtual base layer macroblock 300 would be
R ot i Miae e bt & (o030 Kbt b

therosedofogaihecessarily small partitions may not affect coding efficiency,

it Mgy iect &ﬁ%@ys%.mwﬁ?&?@yg% U&@%‘%ﬁé@%ﬂ&@ 8&{9#5?9%%9%0&

process, sample interpolation is generally perfoltried on a partition or
suBSpEniieos Basiesmeskpbiatirrohad iargerspasition terierally thaseltessame
corplexdtythan Ak RHIGenef smalierRastitions athavesthe same il
size as the larger partition. This is primarily because, when performing
interpolation on a larger partition, more intermediate data can be shared
and utilized to reduce computation compiexity. [0040] In another
embodiment of the present invention, the condition for block



merging can be loosened to a certain extent. As long as they share the
same reference frame index and similar motion vectors, neighboring
blocks can be merged together. The similarity of motion vectors can be

woeaskgekihrough a predetermined threshold T",". Assuming&w&wg&gﬂmz
vectors are (Axi, 41), (Ax2, Ay2), respectively, the difference between the

two motion vectors can be expressed as: D((Ax), AyD, (Ax2, AY2)). In this
instance, D is a certain distortion measure. For example, the distortion

mepgtie canfideliveads the swnaf the-saused-diferenceseiwesion
asure can also be defined as the sum of

the two vectors, The distortion me can ¢

ab&6HitE’ %%8?&?%8@?6%5%\’/3&&?{%%% BB VEHEE: As long as W(Axi, AyL),
(AX203%9y 2) iddnotr aligecdiiadrthel thkasholilm s then thenhume Freitons
et e S e o
pefééfﬂ&@éeﬁwﬁ@@??@dﬁ H Within b rofifAsd, Mydrmerieaxes Ay2)uetet biock

Some wthesirlios;of,dafinitionef & \éb%ﬁ%dat%%ﬂkq\%@%s\é\@ﬁ& BlS locating

equal to O, it requires that (Axi, Ay,) and (Ax2, Ay)) be exactly the same.
wHicHsReRcEhttdR Ee s &iBRRTR tHB BRBEHHISTRRsIdimeveftherpresent

disguissechprevigushsiRodzhMetipmrastors fosithe merasdlargeehlock: e

R e e e bloe Pt T

dethvedrmdtionajestomcandhéan tvearageor aiveighiedaverage-ohihe for the

MAOMYAFHAS, PLNORE RIAGKS REIPISMEring M oanalia Pedne.merian

of those motion vectors.
partition information and motion vectors of those 4x4 blocks. When using more than
one representative pixel in a 4x4 block in deriving partition as well as motion vector
information from the base layer, it is possibic to obtain a more accurate prediction of
motion vectors at the enhancement layer,
{06377 According to the various embodiments of the present invention, the method
for determining the type, mode and motion vectors of the virtual base layer
macroblock is still a bottom-up process. However, a number of changes are
implemented to achieve the improvements discussed above.
[6038] In terms of block merging, two blocks are merged if they have the same
reference frame index and similar or identical motion vectors from the base layer. As
shown in Figure 4(b}, it can be assumed for exemplary purposes that base layer MB,
and base layer MB; both have an inter 16x16 mode and in addition, have the same
reference frame mndex and meotion vectors. According to the relationship shown in
Figures 4(a) and 4(b), the 4x4 blocks M and P in virtual base layer macroblock gets
partition information from base layer MBI, while 4x4 block N and { get partition
information from base layer MB2. According to one embodiment of the present
invention, it 18 possible for blocks M, N, P énd Q to be merged because they all have
the same reference frame index and motion vector information from the base layer.
After merging, the mode for the 8x8 block is 8x8. However, according to the method

currently defined in Annex F of the H.264/AVC standard, such a merging would not

-10-



10043] The following describes the derivation of partition information and
motion vectors for a 4x4 block. As discussed previously, in the case of
extended spatial scalability, it is possible for a 4x4 block in an
vanbarrRMENt layer macroblock (as well as a virtual base laygt Efmzz
covered by up to four base layer 4x4 blocks. If a single pixel is useéf
4x4 block as a representative for the block, then one of the base layer 4x4
blocks is selected, and the selected block's partition and motion vector
infdbrénpaﬁﬁﬂt&fsi bsesasipreaictamolithe £1Bent A% hloek ISUChAIMRINGong

Q% be accurate, a fls demonstrated in Figure 7. In Figure 7, the
T I SIS AT A F bIBCI G R D 5B By S ArE Rah B PRda Bt the

700x %t idankbeostbbethet, thecfitdbdid dlock stbopintthenvir tual daa@aﬂyayer

m I yfour 4x4 hlocks 0 72 4 and 726
AR e i AR N et N et
Fighte 19 lenesebihe foupdrapisiodisifromuial nEaziay értiAbair Rigure 7)

is cheseRoAIRINIE PAlItiaR and Metion vagiof dnfermationis H‘d%%qh@%dmc
predlctlon for the first 4x4 block 710, even if the other three 4x4 blocks

mAy SRR SR ARDIMGHRP RSt YorlBr e BRcRCTOBAaTIN 2
en@mﬁm&mﬁaﬂﬂ@@&@@eﬁ inventiandpsiead af usingne-pixel ﬁqdcrob lock

repgese q&atl\ée{[[o 4 bloclé mbe f pixels can be use
representatives i’" ?lvmalfﬁ% é% hB¥SA &‘é‘ﬂﬁ? ﬁrﬁ“b}%‘gﬂbﬁcﬂom
thepasedayehdornrihel @asﬁdaygkx%mekeifmthxﬁmﬁ&ﬁ;(asaﬁldwﬁ@eabﬁhed in
F'%ﬁ& Ef%llérl}?a@%%%ﬂx&p@ St %?1‘8(128% 4180%0%19 1% vutuaﬁebdb SliLRr/cz macroblock

representatlve pIXG|S for a 4X r eac rep resen

santi¥lEuEddoy fedp shidinenirased| sk kavble dhrdamn béﬁmmlmswnh the
baggiayer AxgRlocks heing L%Qc%%;@@%éﬂ%%%& FQYre, B0tk

there can be up to four 4x4 blocks fromthe base layer. The partition and
mSTOR SSEtaF S AT BMHE QLFASH 25 bIDER A rieAtise eriAvetsation

froppotiaat, @Eﬂﬁﬁef QEHsthbiocksfemith %&%&@Xﬁf 2[9948hT 8:4L0MRirrition
agtltlon mlotlon vector information from m tiple 4x4 blocks from the
e e

basé TBHBWING eSS R AT R TR SR 5 SRR EAYE fihén
themﬂxheb loTksdilonpahaibastiayer M‘dﬁeszd!ﬁ&mnt%[eé@’femeeaﬁf@f@tﬁde%eghzs
th IIer reference fram dex va ue shoul
se?ggﬁ%%%pcggﬁ Qwhen o%réot mgblrlfé61 )3 E ﬁnfroﬁﬁr thed Iétsleo ;]}Yé?m
haéctie Seialatt tefdretloecianibuinided aluéyarcavesgeoramydighied
aveags ofithemetiemysaiarsafithe dxddlagksshauldd c%&&k%{l%%%ﬂfé

used as the prediction for the motion vectors in the current 4x4 block

THRASMSSING WETGRREdOA 67HRE BHiEPAtidn HBEchDBe Bavehs teeirafseence

weightingeefficient toreack Mation vectsfrom thribase lyekean Reether
eﬁrmlne bas d on a number of factors. These factors include, but not

Limited' 18, HHE QLB i SRRHEL{OF et auRS e dHRreshoid
cufientidxd-hilackydtsndetia m@mmve(z;@r,,(A?r)tmgpggftgrgnmbm@ua@ ygetor
beév¥1een a rpotlon VEC'[OI‘ and its neighboring motion vectors), the motion

VS S 1 TOHER Vbt i FSBTEuE dyipe Bhermee) St

veclors par e%rif

10046). Rigtire 19 shw/sDai geperic mtimediancammunisations sy e Mdktion
use with the q)re e t| vention. As hown m(FEl[% e 4, a data source 100

provides a source 9y aS ifarahe (.%C tHES LI HGREY oG the two
comgressddldigitattfoiimataaramyncorabinatitme O hithesedoraiatscAm:
encader 110 e cod the squrce sig I |nto ded m dia bitstream. The
en(ggtdrenf% mayeﬁe cca%vaﬂo &0 encoj‘%ng@ raﬁsorg A @1‘1 X éf)é Klich
asicag@il&am@hwtﬂae%hotdﬁeneﬂmnmnmenmwmrmay msmmm e
cagg,different media types of the source signal. The encoder 110 may
also get synthetically produced input, such as graphics and text, or it may
be capable of producing coded bitstreams of synthetic media. In the
following, only processing of one coded nedia bitstream of one media
type is considered to simplify the description. It should be noted, however,
that typically real-time broadcast services comprise several streams
(typically at least one audio, video and text sub-titling stream). It should
also be noted that the system may include many encoders, but in



the following only one encoder 1.10 is considered to simplify the
description without a lack of generality. [0047] The coded media bitstream
is transferred to a storage 120. The storage 120 may comprise any type of
WRASRISIATY to store the coded media bitstream. The formatofthe o .
coded media bitstream in the storage 120 may be an elementary )
self-contained bitstream format, or one or more coded media bitstreams
may be encapsulated into a container file. Some systems operate "live",
i.e.|o0aitjstorrgeRpRbitansfercodadmmedia bitsiream.from theyengoder 119
directly to the sender 130. The coded media bitstream is then transferred

to fHd BBRASIFIBCLRSH RASHEALO IS SBFDes BiuPnded basis. phe oF (Ax,

formal yae U BIRISHISSION-MBYN R A LSRRI AL CANTRINGd. s cqual
bitstream foimat, a packet stream format, or one or more coded media

bitdtrdaS FHEG BRrEH Ep AL 8RC i a Lrmiirendiie trheascpliihis e
thecstiiege de2bhinnt ihRcsensiarhal: wavd aside, the same physical.
dexg@%ﬁr W.may be inglu ed inr;%%%rate devices. The encoder 110 and
sender130"May op& i With it el AR Rt frirmdireasigmpotion
codedonedizhbitstieakn isfiypiaatyingt Steradrpanmaremb bt $athebd on
buffered for small periods Ofléiqb% in the content encoder 110 and/or in the
sender 130 to smooth Oul Variations i procesaing daIsy transar sk @
antyeelied avedies lbifthtemno004 8L The séfider bBOksdrds thecegided nedialso be

bitgtrearyUsing:a,comnuRication protocol stack. The stack may include
but is not limited to Real-Time Transport Protocol (RTP), User Datagram

Préf8ds (UbpioLptinstéret mrotsctiripyonsfantiéosdnipmumigationt motion
praesekstackispacket-areniadstae.senderl 30rncapsilatesiha sorsd

medirilr ggst[eam intogg)ackets. For example, when RIP is used, the sender
130 ERERSSUIATECHIY EJ0EE Hie M BittraLHING Rand Ipyeas Rokg o1l
to anaRTRPaykeddyiermal. i§ ypicallyedashediaubipeas-a dedigaird 17 2

RTP payload.foimat. It.should be again noted that a.system may contain

BT S SUUA 5B LR 8 SRS OYAnIeA) - PRl o oo
deBesiptper dnfybéorisiderd ol sendéee 186 [O0ABHT hesericerdBtioniay oscor
MABARL EVLHELIOAARIPHYAAL NI B BIUNSAUBRA rmay ot be

network. The gateway 140 may perform different types I]:l(;;lt}unctlons, su
asAraieiatin ofarpatkecd e SR dortifigw ondlsdmimemiehtipiempled 4x4

ProteeR! SREKHO RROIREN COMBNRISAtaRPIRIoGOL StarkMEsging ARG 4x4
forlﬂin#hc}f1 §ata streagr%f and manipulation of data stream according to the
k

dolRTinK Srl/B raEBRI P PR RES bR ASCBRIFSIRRYTERS Bitlpatetof iecks
forigédrded, steam ae6dardinghtonpsevaitingwownlinkeneryosk-aanditions

E I ways MQ.include multipoint conference control units :
s pLoseuRR HOndlde pulRoRL Sl G e 0
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renderer 170 may reproduce the uncompressed media streams With a
loudspeaker or a display, for example. The receiver 150, decoder 160,

and renderer 170 may reside in the same physical device or they may be
included in separate devices.



[0051] Figures ]0 and 11 show one representative communication device

12 within which the present invention may be implemented. It should be

understood, however, that the present invention is not intended to be
wWihitgd de,ene particular type of communication device 12 or {%}tl% 208/050023

electronic device. The communication device 12 of Figures 1 andzil

includes a housing 30, a display 32 in the foam of a liquid crystal display,

a keypad 34, a microphone 36, an ear-piece 38, a battery 40, an infrared

poAR2 | aa:aniepnridhensmart earckd6 indhedormigha YIGGAscmEingan be

to one efmbo [ 7 qnt qi%he invention, a carg reader 48, radio interface
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program code, executed by computers in networked environments. A
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practical application to enable one skilled in the art to utilize the present
invention in various embodiments and with various modifications as are
suited to the particular use contemplateéd: The features of the
embodiments described herein may be combined in all possible
combinations of methods, apparatus, computer program products and
systems.



WHAT IS CLAIMED IS: 1. A method for encoding an enhancement layer
block representing at least a portion of a video frame within a scalable bit
stream, comprising: deriving a coding mode indicator specifying a

wRRsibamRkefthe enhancement layer block based at least in pgy, # 03/050022
plurality of reference frame index values corresponding to a ality of

reference layer blocks, wherein the reference layer blocks that have the
same reference frame index and that have motion vector information

haﬁi@@o&l&ﬁfﬁﬁ&ﬁﬁ? dmetiedessithan acptetetaryings threshelddhfion without a
flto der e the partition size; and encoding the enhancement layer
bloc% é’codmg mode indicator. 2. The method of claim 1,

whigéeif th& re terénice daipdri blocks 1@1@&1’(@4@@&1&) meag@qtmn vaet@brage 120

mfg{g@&bt&%ggg Jfﬂ? rt%got]g n(ljaesgsi\rll?eltrqgrﬁ ?rt‘l I(%Q £8oded media bitstream. The
format of the coded media bitstream in the storage 120 may be an elementary self-
contained bitstream format, or one or more coded media bitstreams may be
encapsulated into a container file. Some systems operate “live”, .. omit storage and
transier coded media bitstream from the encoder 110 directly to the sender 130, The
coded media bitstream is then transferred to the sender 130, also referred to as the
server, on a need basis. The format used in the transmission may be an elementary
self-contained bitstream format, a packet stream format, or one or more coded media
bitstreams may be encapsulated into a container file. The encoder 110, the storage
120, and the sender 130 may reside in the same physical device or they may be
included i separate devices. The encoder 110 and sender 130 may operate with live
real-time content, in which case the coded media bitstream is typically not stored
permanently, but rather buffered for small periods of time in the content encoder 110
and/or in the sender 130 to smooth out variations in processing delay, transfer delay,
and coded media bitrate.
[6048] The sender 130 sends the coded media bitstream using a communication
protocol stack. The stack may include but is not limited to Real-Time Transport
Protocol (RTP}, User Datagram Protocol (UDP), and Internet Protocol (IP). When
the communication protocol stack is packet-oriented, the sender 130 encapsulates the
coded media bitstream into packets. For example, when RTP is used, the sender 130
encapsulates the coded media bitstream into RTP packets according to an RTP
payload format. Typically, each media type has a dedicated RTP payioad format. It
should be again noted that a system may contain more than one sender 130, but for
the sake of simplicity, the following description only considers one sender 130,
[6649] The sender 130 may or may not be connected to a gateway 140 through a
communication network. The gateway 140 may perform different types of functions,
such as translation of a packet stream according to one commurnication protocol stack

to another communication protocol stack, merging and forking of data streams, and

o 8



3. The method of claim 1, wherein the difference metric is derived by a
sum of absolute difference of motion vector components, and wherein the
threshold value is equal to one. 4. The method of claim 1, wherein a

wRlWRkNsefrepresentative pixels are used to select partition ?@/ﬁ?&%ﬂ}ﬁ(mzz
vector information for each respective reference layer block. 5. The

method of claim 1, wherein, if the plurality of reference blocks have
different reference frame indices, then the motion vector information from

thenefpiensenbloakaithiheadowesh selotrnesrameaindices s /e legiastifs,

g e T A S G
downlink network conditions. Examples of gateways 140 include multipoint
conference control units (MCUs), gateways between circuit-switched and packet-
switched video teiephony, Push-to-talk over Cellular {PoC) servers, IP encapsulators
n digital video broadcasting-handheld {DVB-H) systems, or set-top boxes that
forward broadcast transmissions locally to home wireless networks. When RTP is
used, the gateway 140 is called an RTP mixer and acts as an endpoint of an RTP
connection.

[6450] The system includes one or more receivers 150, typically capable of
recetving, de-modulating, and de-capsulating the transmitted signal into a coded
media bitstream. The coded media bitstream is typically processed further by a
deceder 160, whose output is one or more uncompressed media streams. It should be
noted that the bitstream to be decoded can be received from a remote device located
within virtually any type of network. Additionally, the bitstream can be received
from local hardware or software. Fmally, a renderer 170 may reproduce the
uncompressed media streams with a loudspeaker or a display, for example. The
recetver 150, decoder 160, and renderer 170 may reside in the same physical device or
they may be included in separate devices,

100511 Figures 10 and 13 show one representative communication device 12 within
which the present invention may be implemented. It should be understood. however,
that the present invention is not intended to be Hmited to one particular type of
communication device 12 or other electronic device. The communication device 12
of Figures 10 and 11 inciudes a housing 30, a display 32 in the form of a liquid crystal
display, a keypad 34, a microphone 36, an ear-piece 38, a battery 40, an infrared port
42, an antenna 44, a smart card 46 in the form of a UICC according to one
embodiment of the invention, a card reader 48, radio interface circuitry 52, codec
circuitry 54, a controlier 56, a memory 58 and a battery 80. Individual circuits and
elements are all of a type well known in the art, for example in the Nokia range of

mobile telephones.

H
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comprising computer code for performing the processes of claim 1. An
apparatus, comprising: a processor; and a memory unit
communicatively connected to the processor and the apparatus is

v&@ﬁmﬁﬁz@z derive a coding mode indicator w&gf&iﬂﬁzz

partition of an enhancement layer block based at least in part on a
plurality of reference frame index values corresponding to a plurality of
reference layer blocks, wherein the reference layer blocks that have the

sanseferepsaiameiidexrpdHhatbavamenieneeter B AR ion
having a dif.feren(i:e metric less than a predetermined threshold are

met% 801!8%%5 S ﬂﬁiénﬁa T &%t’egﬁca Code Division Multiple Access (CDMA),

Global System for Mobile Communications (GSM}, Universal Mobile
Telecommunications System (UMTS), Time Division Multiple Access (TDMA),
Frequency Divisionr Multiple Access (FDMA), Transmission Control
Protocol/Internet Protocol (TCP/IP), Short Messaging Service (SMS), Multimedia
Messaging Service (MMS), e-mail, Instant Messaging Service (IMS), Bluetooth,
IEEE 802.11, etc. A communication device may communicate using various media
including, but not [imited to, radio, infrared, laser, cable connection, and the like.
[B853] The present invention is described in the general context of method steps,
which may be implemented in one embodiment by a program product including
computer-executabie instructions, such as program code, executed by computers in
networked environments. A computer-readabie medium may include removable and
non-removabie storage devices including, but not limited to, Read Only Memory
(ROM), Random Access Memory (RAM), compact discs (CDs), digital versatile discs
(DVD), etc. Generally, program modules include routines, programs, objccts,
components, data structures, efc. that perform particular tasks or implement particular
abstract data types. Computer-executable instructions, associated data structures, and
program modules represent examples of program code for executing steps of the
methods disclosed herein. The particular sequence of such executable instructions or
associated data structures represents examples of corresponding acts for implementing
the functions described in such steps.

[6854] Software and web implementations of the present invention could be
accomplished with standard programming techniques with rule based logic and other
logic to accomplish the various database searching steps, correlation steps,
cbmparison steps and decision steps. It should also be noted that the words
“component” and “module,” as used herein and in the claims, is intended to
encompass implementations using one or more lines of software code, and/or
hardware implementations, and/or equipment for receiving manual inputs.

[0055] The foregoing description of embodiments of the present invention have

been presented for purposes of illustration and description. ¥ is not intended to be
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encode the enhancement layer block utilizing the coding mode indicator.

8. The apparatus of claim 7, wherein the reference layer blocks that have
the same motion vector information are merged to derive the partition
wHSaoash e apparatus of claim 7, wherein the difference me};ré'% /is 96%{;‘,}45%% -
by a sum of absolute difference of motion vector components, an

wherein the threshold value is equal to one. 10. The apparatus of claim 7,
wherein a plurality of representative pixels are used to select partition and

MOBQAYVRRIObIAMANNIRLSAGH KRS GH Ve BI& R PSRRI RIOGK 4 il
The a f:ratus of claim 7, wherein, if the plurafl;g/ of reference blocks have
diﬁ’g‘r%%%{

BHORS S HATREIRREE SOt e NG RO IS ORI tFRT RN F8iTDe
theargferehéebipekivith thie: lpwest ieferense framenindicesiis selecieden and
12.a@qn rzia‘g)e%aiglatg&éﬁgrg rlisin% . mqans for deriving a coding mode
indiCAfor SpeCilying a parttion of A SniaHERERTIEY S BRYOR BasHe pypctica!
leagprihqetionon enphler alitystflfeferahcedframelind e values corespondingous
to aphatihvaf Feference iyerblasks.uherein ihe reference layer blocks
that have the same reference frame index and that have mation Veetor

contemplated. The features of the embodiments described herein may be combined in

all possible combinations of methods, apparatus, computer program products and

Systems.
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information having a difference metric less than a predetermined threshold
are merged to derive the partition size; and means for encoding the
enhancement layer block utilizing the coding mode indicator. 13. A

me or decod an enhancement layer block representing at least a
porti thBithin a scalable bit stream, comprising:

deriving a codlng mode indicator specifying a partition of the enhancement

laygr bloc%pﬂéﬁgﬁdﬁ%ﬁéﬁg RI%# rfhr e}? ra“%/n?{ refe%?% gfrggrmseemm at least a

values correspondi erence erein 1
ref@1RteE ﬁﬁYlﬁﬁ%ﬁgﬁﬁaWﬁ@O@tﬁ@aﬁ?ﬁ@W@ﬁﬁecﬁm@iﬁéex and that

have motigerieeiar Baryatisihavingc shderonrednaitiedass FH@%&%ancement

d h edtod the tition size; an
oo T BAReeh A Tt BroRe U Tu g rel gl ol e daites

14. Cpﬁ’éq’ﬁ@m & elainral@y whefeinrtbelegtor BMQH&GEMM&EW&M@ layer
thessere MAteny QRO FBIHNR AR METAEA 9 HATE ARGPALHI vector

ze. . . . , .
?nformatlon having a difference metric less than a predetermined threshold are
merged to derive the partition size; and

encoding the enhancement layer block utilizing the coding mode indicator.

2. The method of claim 1, wherein the reference layer blocks that have the same

motion vector information are merged to derive the partition size.

3. The method of claim 1, wherein the difference metric is derived by a sum of
absolute difference of motion vector components, and wherein the threshold value is

equal to one,

4, The method of claim 1, wherein a plurality of representative pixels are used to
select partition and motion vector information for each respective reference layer
block.

5. The method of claim 1, wherein, if the plurality of reference blocks have
different reference frame indices, then the motion vector information from the

reference block with the lowest reference frame indices is selected,

6. A computer program product, embodied in a computer-readable medium,

comprising computer code for performing the processes of claim 1.

7. An apparatus, comprising:

18



15. The method of claim 13, wherein the difference metric is derived by a
sum of absolute difference of motion vector components, and wherein the
threshold value is equal to one. 16. The method of claim 13, wherein a
plurality of representative pixels are used to select partition and motion
vector information for the respective reference layer block. 17. The

method of:GlaiBe3eMhREeIN, if the plurality of reference blocks have
different reference frame indices, then the motion vector information from

the block ATFTRE WL BIRIECRIHE M ERREERA o bR pfagesssr and the
comprasttpsog amiigrodddt: embodied in a computer-readable medium,

comprising computer C%tv@@%@”@%gégqnﬂ{gﬁgf’éﬁgc%ﬁjﬁlg]p%‘?‘fztxo% of an
An apparatus, comprising: a processor; and
enhancement layer bloc based at least in part on a plurality of reference frame index

values corresponding to a plurality of reference layer blocks, wherein the reference
layer blocks that have the same reference frame index and that have motion vector
information having a difference metric less than a predetermined threshold are
merged fo derive the partition size; and

encode the enhancement layer block utilizing the coding mode indicator.

8. The apparatus of claim 7, wherein the reference layer biocks that have the

same motion vector information are merged to derive the partition size.

9. The apparatus of claim 7, wherein the difference metric is derived by a sum of
absolute difference of motion vector components, and wherein the threshold value is

equal to one,

10. The apparatus of claim 7, wherein a plurality of representative pixels are used
to select partition and motion vector information for each respective reference layer
block.

11. The apparatus of claim 7, wherein, if the plurality of reference blocks have
different reference frame indices, then the motion vector information from the

reference block with the lowest reference frame indices is selected.

12. An apparatus, comprising:

means for deriving a coding mode indicator specifying a partition of an
enhancement layer block based at least in part on a plurality of reference frame index
values corresponding to a plurality of reference layer blocks, wherein the reference

layer blocks that have the same reference frame index and that have motion vector
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a memory unit communicatively connected to the processor and the
apparatus being configured to: derive a coding mode indicator
specifying a partition of an enhancement layer block based at least in part
on a plurality of reference frame index values corresponding to a plurality
of reference layer blocks, wherein the reference layer blocks that have the
sa?ﬁ refer,enﬁ%e frame in%ex and that have motion vector information

|

having & A8 AREE et TS TR S st Ctarha REipiRsEHRRY dheshold are
menEdad ety thinparitidonsizes, and decode the enhancement layer

block utili%ﬁgef&oah@gamagﬁmﬁsﬁ%w%% T@%%B&{%&&%%ﬁé@é&ﬁg mode

wherein the reference layerblocks that have the same motion vector
informatioW%{F@tﬁferged to derive the partition size. 21. The apparatus of
claim 19, wherein the difference metric is derived by a sum of absolute

diff%(_encerFnrgt%%%r} ve&tor&gm oneE.gs and w ereinbiihe threshold valu

is equal to one. 22, The ApparatUs of Asim T8 WhHardina prorans ore o least a

represimafivejsizelEare wdbinte sexahipditisbasandcatordsingsctor

informatiogefasinBeresiestiMedeiBrenas ayeERivgka Fatildie ARRaatHS Rk ment
of reference blocks have different

et AR RS A iR TR G AULGP TS oh e rBlies

withotiesipurastg dberarce fitnoio dfelicesibgetddteds, wherein the reference fayer
blocks that have the same reference frame index and that have motion vector
information having a difference metric less than a predetermined threshold are
merged to derive the partition size; and

decoding the enhancement tayer block utilizing the coding mode indicator.

14. The method of claim 13, wherein the reference layer biocks that have the

same motion vector information are merged to derive the partition size.

15. The method of claim 13, wherein the difference metric is derived by a sum of
absolute difference of motion vector components, and wherein the threshold value is

equal tc one.

16. The method of claim 13, wherein a plurality of representative pixels are used
to select partition and motion vector information for the respective reference layer
block.

17. The method of claim 13, wherein, if the plurality of reference blocks have
different reference frame indices, then the motion vector information from the block

with the lowest reference frame indices is selected.
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24.An apparatus, comprising: means for deriving a coding mode
indicator specifying a partition of an enhancement layer block based at
least in part on a plurality of reference frame index values corresponding
to a plurality of reference layer blocks, wherein the reference layer blocks
that have the same reference frame index and that have motion vector
redetermined threshold

inforgnatio havm adn‘ference trcle than a
ar&r r%erge% O'nglve efantifion S|ze 8%980“8 %%a%%%tﬁré%ﬁ@?ﬁged'um’
enlfeftRTRRGt tagurubtd clodeiieimeptfasraingditite morte saeliceftolaim 13

19. An apparatus, comprising:

a processor; and

a memory unit communicatively connected to the processor and the
apparatus being configured to;

derive a coding mode indicator specifying a partition of an enhancement layer
block based at least in part on a plurality of reference frame index values
corresponding fo a plurality of reference layer blocks, wherein the reference layer
blocks that have the same reference frame index and that have motion vector
information having a difference metric less than a predetermined threshold are
merged to derive the partition size; and

decode the enhancement layer block utilizing the coding mode indicator.

20. The apparatus of claim 19, wherein the reference layer blocks that have the

same motion vector information are merged to derive the partition size.

21. The apparatus of claim 19, wherein the difference metric is derived by a sum
of absolute difference of motion vector components, and wherein the threshold vaiue

is equal {o one.

22. The apparatus of claim 19, wherein a plurality of representative pixels are
used to select partition and motion vector information for the respective reference
layer block.

23. The apparatus of claim 19, wherein, if the plurality of reference blocks have
different reference frame indices, then the motion vector information from the block

with the lowest reference frame indices is selected.

24, An apparatus, comprising:
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means for deriving a coding mode indicator specifying a partition of an
enhancement fayer block based at least in part on a plurality of reference frame index
values corresponding to a plurality of reference layer blocks, wherein the reference
layer blocks that have the same reference frame index and that have motion vector
information having a difference metric less than a predetermined threshold are
merged to derive the partition size; and

means for decoding the enhancement layer block utilizing the coding mode

indicator.

22



