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SPATI ALSCALABI LI TY I N VI DEO CODI NG FI ELD OF THE
WO DOBME44EN [ 0001] This invention rel at es gener BCT/IB2068/050022
the field of video coding. More particularly, the
present invention relates to scal able video coding
that supports extended spatial scalability. BACKGROUND
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speW@GIECASREGT ¥Raill AfU-gtaLadi ISOVIEC MPEG-4 Visual and ITU-T
H.264 (also known as ISO/IEC MPEG-4 Advanced Video Coding (AVC) or, in short,
H.264/AVC). In addition, there are currently efforts underway to develop new video
coding standards. One such standard under development is the scalable 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 is 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.
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are required in order to form a prediction for the enhancement layer macroblock
MB3y. In fact, depending upon the scaling factor that is used, a single enhancement
layer macroblock may be covered by up to four base layer macroblocks.
[0006] In the current draft of Annex F of the H.264/AVC standard, it is possible for
an enhancement layer macroblock to be coded relative to an associated base layer
frame, even though several base layer macroblocks may be needed to form the
prediction. Because coding efficiency is closely related to prediction accuracy, it is

desirable to form an accurate prediction of the enhancement layer macroblock to

improve coding efficiency.
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[0009] As discussed above, the macroblock type and mode information of an
enhancement layer macroblock can be fully predicted from its base layer MB(s) in
certain situations. 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 each 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 all determined based on the base layer MB(s). The virtual
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block at enhancement layer in which p. is located. In other words, the partition
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partition information for the 4x4 block in which p. is located. In this way, each 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.
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base layer. In this arrangement, blocks can only 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, two
neighboring macroblocks from the base layer can have the same reference frame
index 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
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interpolation process of motion compensation.
[0017] 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 derive the partition size. The enhancement layer block is encoded

utilizing the coding mode indicator. Embodiments also provide a method, computer

-6-



enbodi nents of the present invention, on the other
hand, the nerging process conprises relying on
W0 2fogogaee frane i ndex and notion vector i nforP@El/iB2008/050022

When bl ocks share the sane reference frame index and

notion vector information fromthe base | ayer, these

bl ocks may be nerged when applicable Therefore, even

V\’gﬁc{%éré r&&u@@aﬁﬁi r@ Y@ uiehd @é'cs ghf reﬁl'laﬁﬂc@rﬂéntflﬁﬁmbw%ﬁ r%presentlng
[ayer, It be possib e for themto be nerge

t agle&sh arporﬁﬂmi of asydtoetimmand it hevdlabkrbigstoiath, whereby a coding

unn ari | eatin bl ock partition

o e GBiaes BRRBER af 145 BEnEme byl s at eastin
I 5351% bﬁ Q'pﬂrhl‘i’t@/ W OERASe RhmBEMdeR @am@mgbﬁ&ﬁg tol OPllity of
Var i ous enbodi nents provide a nethod, conputer program

p r@f@m@n@e laper tdggkansadaityefl ovhespiodlk wéerampeém htaske Hiat have the

e entin ortlon of
f P rne rek%erﬂ;“ nflir%ngl)es 1C ?F% %Lie ng%rig%d %S XD I‘lVﬁ] aétrlté n 51ze 0@1 Ieﬁlgancernent

mager blaelk Bateosdlngitizingi the calipambtié indicatsr. t he
enhancenent | ayer bl ock based at least in part on a

plQMS i @h@femt@ﬁgn@ﬁ%@rowwé rem¢therb opgpige grogram product and
Fgﬁ%agz?tﬁ%g) eH b n {hd g@é&@ g,n% @8%1?&@&%%? Y& 'ieagﬂ £F8Fon of a
haideo tﬁfamm@n mesﬁzﬂalﬁa be sfrBﬁﬂEwhd’tdﬁb(paﬁﬁ‘&oﬂmr(gﬁdtldimvector

der ve the partition size. The enhapcenent, | ayer bl ock
Al YT E?rmefizf%t&e Fﬁléan&%f&@ﬁda%%g& ok Retredapah perttion and
E%‘ﬁ@h %&Bﬁm@érﬁ%ﬁgﬁ GRS 18asPEINRD: plI6 l fSERYOQE BlBcks. The
product and apparatus for decodin nhancenent
I alylmnctxhcm Itayee pkoek Mch@jedalttllizame aatpl(upn ianth motion vedtdie o
lLe bit s

DRSSPy RS Satu e R oG Sty SOEA product

€ Bﬁ@ﬁ‘;ﬁﬁ[@fﬁ fok AY&ditY AcdnhRARBRENBlaytERSEk dePreB@ting@R Ie@st a portion
plurality of reference frame index val ues

cof ¢ &g idmegvithin a sgﬁﬂ@hla bittsveam, wledreyepreetiorags mofiarckastor
| %nfgr%trlalr‘%lv dls dé"r@v%[i Q. th% Shafn% r%ene[q%cf%e&tr le&éErbasedoé ﬁp%lrél%on and

rence

defotieg vbdfter macmnahb@ frofd #deast it ErsloeERErefcddRe bllcRe KThe
i s decoded ut|I|2|ng t he codi ng node jndicator. [0018]
OEPENCRIReNS dder Atosk iy daepedksl Wil iritarBe PasERp ap & MOFPB yPER
phﬁg z%Ozﬁnd apparatus for encodi ng an enhancenent
| ayer °0ck representing at |east a portion of a video
f [@018] wilt hnotha cadaidabée obilte stdcatiny cntvar tbyopdition fardiock
and notion vector rmation is derived

cHIFEALE fithhbe loqydied i PaRAim e o1P 1958 £ inefpckinghare the same

”Péfh%ﬁcé’ £&he '[nd'eQ LR Giatilap HloanR %&Brsl £a8boPE bRfck&can be merged
plurality of reference bl ocks.

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

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



enhancement | ayer bl ock is encoded utilizing the
partition and notion vector information. Still other
W@ pivsas4aent s provi de a net hod, conputer prograPCPIRARIES0022
and apparatus for decodi ng an enhancenent |ayer bl ock
representing at |east a portion of a video frane
within a scalable bit stream whereby partition and
MBldcRN V\yl’fe@ltrfi’ll'iltlt}féf&ﬁ 'T)%dk@ Qre' aslaﬁ!@(ﬂé ¥&dle BQs,re l&}l;b‘f' for a current block in
enhancenent er bl ock based upon partition and
mtttei vorfual é)@mollay@rnﬁmmidml@ thef praotmti ot aﬂderasttomwetom finfarmation for the
pl ur al i r ef. nce bl ocks he en | aye
DB L0 Hiraarti v g Tarao Dot SRS ropy BipE th
Eﬁ‘rﬂtﬁbn i Yo Rh 4Rl 80 mdtHB 1L tol b ARG RY HESHRdWRRAtusRE more than
e present invention, the condition for block nerging
c ane trordsenetérrenixcliin atini dlasktio deting parsigon eﬁgeags tegion vector
ks .sh sa ref.eren ne |ndex
S I1nmonat10n ] o%hesoeaé% gsrer fiS Po%lg)ger ‘%onog)teb{l 8 e accl%lr%ce prediction of
medogied veagatd ae. enwb)ﬁdeﬁﬁnmyéxo Suich e irhpeveep@eidtibabosiotion
bl ock are derived fromthe notion vectors of the
bVeERES o theeebye ey c(pABerEigFHfy) . [ 0020]
A {
L P QB A SRl s sy B APt ¥ entea
r dpeabentsefiwhye u&n@i amglcenmonqirogmnmlﬁgl laaguideee. ge@ﬂihﬁk or
row an second c i.n the bl ock, and partiti
| AFSPIb B asr THREMERRIFEAI 5k CHAL IRERIPTOBR ALY b
MERicRYnich e ﬁ&@%&%ﬁ%wﬁl RhiEhel@yRase |ayer and
then locating a 4x4 block at base layer. In contrast,
| 0022 Tarscows atindsadvantages and fanheegfebemtyctrmne togethar with the

| t I t s jn.a . 4x4 bl ock b
i Pao L SRLERRE" B Fulie Fritah, Sl Srciietent ot
aﬁﬁkﬁ%ﬁ%Ha@ﬂ&iﬁ%mﬁhﬁmhﬂ§%¢wéﬁﬁhcB@hn&uﬁM&ﬁ@ﬂkab&ﬁﬁ&m@ﬁg
the virtual base |'ayer macrobl ock,” the partition and

nﬂtaw:mgw aberin liks Jemants bave ldre numeerels threvghobt dekevanaltdrevings
Vit Qg e | ayer macrobl ock can be derived from al
e3C d ?
P e par Ytion informati on and notion vectors of
t hose 4x4 bl ocks. When using nore than one
represent at i ve BRIEEIDESCRIPAXAONODBTKIH DRASK INGRQ
partition as well as motion vector information from

t he has .Ia 033|ble 0 obtain a
&‘&Q?Bﬁt LG ahopn s Phaianghe W aBtGhog DRupdanes in dyadic
egg@ﬁ@gﬁg&ﬂm%ayer Such an inproved prediction of
not i on vectors can thereby inprove coding efficiency.

[ 0R#] Therydnd oslverthodoneoertisg of mud¢rebloclebeundaries in non-dyadic
| ?evsoﬂltuon sca 1%%, be i npl ement ed
[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)
and a plurality of base layer macroblocks;
[0027] Figure 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



directly in software using any conmon progranm ng

| anguage, e.g. C/ C++ or assenbly | anguage. The
wepivsts4rent s of the present invention can al soP@EIB2008/050022

i mpl emented in hardware and used in consumer devices.

[0022] These and ot her advantages and features of the

i nvention, together with the organi zati on and manner

?f[?(%j?f ‘ﬁé&@@sﬁfxfé@ﬁgw bickd rng§ 60 li‘ﬂaelr rtl’taengXSfB'IQJE {98 in a virtual

| ow ng” detail ed description wh ta en in
c bajedaytr |nnmmhlctdk in Iaecoa«bamnpamyAm@xd:r @the is2 64 e Castamdard;

SRR FRGT e e L DRy e TERTEEK BESERPSIICRY Beltple
This BRAW ﬁ'@% a[&@@ Blyelnaieh @ si &reﬁfé@&iﬁaﬁ\}é%lﬁél $d @M B&ordance

of macrobl ock boundaries in dyadic resol ution scaling;
[M@@&FHEKéUﬁéhQHﬂgﬂéRXEGWEw@mb p03|t|on|ng of

I undarles e ng icre
g@ﬁ{&ﬁﬁ éj {._elpr Pntatéo g/n){% eugee Q Pftllé)lle repregentatlve pixels
Vi 4 leikl blbals ¢ éo@m@nwft@bﬂl S@BodMIehhoﬁ:thé AREER eicatib.e
pi xel in each of sixteen 4x4 bl ocks; [0026] Figure

4@%311 s Figure psbasent gencsis nafltimediaco paunigasieny syytemm for use with
Ll Bfﬁgb@d]&eﬁﬂs%?g% Spgéﬁk% t R0OWR Lt he rel ationship

bet ween vi rtual ayer mact obl ock of Fi gure
4(e032andFigurpll Oiisad pdrypeofivdrease df ayemnmmdeadbh dekise thHaOEAMe used

e 5 shows. how bl ocks may pbe nerged at the 4x4
bprb@u@ Hinelﬁg}enraﬂoa Ogrhetna%aemblag@lqoay@dr macr obl ock in

st AR dar gq%lo 5 81 by mﬁ%aﬁ:c %rets&ﬁatlﬁ)@(ﬁ{%@‘%é@phone circuitry of the

] Figure 6 ows how bl ocks may be nerged
atomMRmﬂmﬁomd@cknﬁéhgheﬂﬁ a virtual base |ayer
macr obl ock in accordance with Annex F of the H. 264/ AVC

a xa bl 0K BEFHY BHSRIETION G N RIS A ORORERSGR,

a base layer, when a single representative pixel is

U$E034] N \agio0s BabedEmohtsidf Ate¥scht @ivettlvd grovd@da Aem and method
standard; [0030] Figure 8 is a rep resentatlon show

t R IPEOVRE WREAT ST @rqdécrsw@sf%tﬁlamawb&c)kén%dq r theaigve-described
oLk BAESAUHSE U S-SR BBk DB
c andmethodtfovingreyisg anerflayerysalivudnhfor motion vectors in the case of

extended spatial scalability. Conventional systems for predicting macroblock mode

are based solely on partition information from the base layer; only when blocks share
the same partition information from the base layer can they can be merged. In
embodiments of the present invention, on the other hand, the merging process
comprises relying on reference frame index and motion vector information. When
blocks share the same reference frame index and motion vector information from the
base layer, these blocks may be merged when applicable. Therefore, even when two
blocks have different partitions from the base layer, it may be possible for them to be
merged together.

[0035] In another embodiment of the present invention, 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

9.



t he various enbodi nents of the present invention;
[0032] Figure 10 is a perspective view of a

W@ oivaisd4eat i on devi ce that can be used in the PCT/IB2008/050022
i npl enentation of the present invention; and [0033]
Figure 11 is a schematic representation of the
t el ephone circuitry of the communi cati on devi ce of
F'tc%fh%r 11910UQ§$€&&'§@0H§§9%E -Eil ngpﬁokiéﬁi'e%ﬁvél\@gﬁ! tlyg%gon
[ 0034] Various enbodi nents e present invention
prostodef theshistkario hmhen@dr(pld: Ifnolrgmg)pr ovi ng inter-1ayer

ock node, f

P LT & ity (SR te) B0k e BRaL s b Cemarrabiogk by

TB@n%ﬁﬁb&ﬂ'@ REPOGLARI SR &RtdAINBVA dBgla piies [RMeaBbthe second
met hod for "i nproving inter-layer prediction for notion

vEew end sqeand pelumage therblesls, @h@p@fugp@tnfaﬂma@@alf@mhﬁ cwyent block

nventl stens for redl crobl
ar e eaeg eogpaln m%prpm t% | Sen?ail (] ?1 | O r%lS? P a{%ﬁqgen locatlng

basie4 bayerat szBBHa/ye‘t‘\hBﬂcdhh@ﬁkﬁl th& reouds féﬁlb‘édﬁﬁﬁenlﬁé%ﬂthé pRBent
information fromthe base | ayer can they can be

nmEPgadon, [l pis é%nreﬁ@ﬁta&V@pIX@hén prisd blpckicay bapsedrio repesent the
t BRycR! Wenmgplet&g s an ggﬂaﬁﬁg atthé ngérléfé? For' EduttPblock in

on reference frane |n not 1 on vect
| tfeorirmadlibase lay¥renadpbldodks tl&rmmldesamtmm&fcmr erfommation for the

f d nd t t t
brﬁ‘glggl}tl ' )in aﬁ’ Vélgl?"d: 8&%5%05@59& e Ie\ﬂggﬁe(? En rom a?l of the
3?%1&16@ mf@rmém)%raﬁﬁ Qﬁcﬁlon%%rs"mﬂostem4 BiRkkSwWiRK %smé more than

ferent partitions fromthe base layer, it my
poes rdplascritativet meth in @ 4Iaé birekge demwggpmatlon ElSJWBE]aS hotion vector

her. enbodi invention,
cOa6R 1B U o Pt e B toe P A B cquie pregicion of
emgh%&brsa‘éﬁleléhﬁgnc%&ehhﬁy&l ocks share the sane
reference frane index and simlar notion vectors,

nédPTbo Aicagrdiniokke wwub émﬂ@edlg@@tsoééhmyﬁsenmwe@ﬁnon the method
ﬁcrt(f')e{ %mgn%rl Eheet&),e gx%fdg & %%{f‘iron t\)llecgtﬁlks the Vl%{lélllgj%ge faygr
SEKETTS D

ect

( maerdnswcglm @l a b&%ﬁiupw@ﬁesd oGk Ewer, m&iﬂaeﬁmﬁ cln@eKaren
a_virtual base |ayer macrobl ock has conventionally

bévplemssied te athigyerthp rearraenthfiserssidrgiore pi xel | ocat ed
<10, SEERR 1O P ECSDARELL. 00 Bl 0

0 b&fanen&dfrhtme irejopiand sintibr pejicesen tmtion ecqovsdtont thelbaselayer. As

| 2}\{0%% glanlgltlrlg%l?b)l R%gltl ¢ gssurned 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 index and motion 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 MB1, while 4x4 block N and Q get partition
information from base layer MB2. According to one embodiment of the present
invention, it is possible for blocks M, N, P and 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-



a 4x4 bl ock at base layer. In contrast, in the various
enbodi nents of the present invention, nultiple

WO 2@Be8ERe3 ati ve pixels in a 4x4 bl ock can be uREHIR2008/050022
represent the block. When nultiple 4x4 bl ocks are
avai l abl e at the base layer for a current block in the
vi rtual base | ayer macrobl ock, the partition and

?%ME&BQQ ihey st di‘ffé'fentt BEs QM %ﬂcr&ﬂl&&g ahd tHuF ®elong

vir ase ayer macr obl ock can be” derived from al

ofo dllﬁ@rqnapamtlom Aftéronergingeningribie omtvientmonaéotloy, heahode for the

t When, usi.n
+ 398 Blodk Mt CIa s, £y O SN B B Ao 8y yteqgysery.
P&LFhdrhidRe, Asie Y@Mch%ﬁné@é&daﬁnsﬁb@ﬁéf@ﬁoﬂlﬁg G Ry 'b%kfrﬁé?g'ng could
t he base Ia er, it is Possnb e to obtain a nore
C|

aelbsg baﬂ@pwéxﬂﬁr cEarerampleniftii is pssuestan Ei lalre 4 Hat base layer
enhan 37 Accor.di
RBBARRERD Mg PR MeR i SR TR 1515 ot S BRAEHS gy

d@éf@ﬂ’eﬁ&eﬂfrﬂﬁe iddex @ hotioR &ectaRchs DB i @i N/EIZI €eHed a0ortiig to
virtual base |ayer macroblock is still a bottomu

prEbadigensfdhapreset HYRREGn, 8ic Rpgnge teargugl rl?gq;eelﬁ@qxtrwroblock
t@o@%m gé’@lt%a!g@ b'e'mfrﬁéfr 5’&‘{6 %thglll 5 SR APANE 1 ddx‘??%ﬁL [ bk N

terns o s are nerge
hassegrteheo ﬂarmrtmaéfoesreelam Hoaxrmen mdfhxhanﬂtlﬁ)dmuframtlpdieﬁned in

| A 08 2O A s B U988 TR askBiphest Jver macroblock
p@()@%ﬁﬁi Bak, RARSoMEXSR bM%ll‘s ﬁé\qngﬁﬁ’ﬁle} e%arﬁﬁbrﬁm h

have an i nter 16x16 node and i n addition, have the
s #0039t efﬁéﬁmnglethbmacref umgtesssamlgh smatllp@rtltms oy swot affect coding

LRSSyt iy S SrbloR CaRa Rt mobpt i ESad Fgapation
IT\T/BFJCQQ' %prlg ﬁitérg@l%ﬁbﬁ 8] g%ﬂeﬂa Qir %ﬂmﬁéarbnfd}%ﬂlmﬁ& JuBMRFtition

| e 4x4 bl ock N a get partition information
f bais. b@@fpcblaw owﬁrg%@eﬁmn@gn@r@lhoh@ lewd@mpnhfmw thyn on a

t Iﬂﬁm Sfesrn llernv tlongntgat have tche%%%g Itob[I %e as tge{ E@ge% g%tltloh This

P a ecause ‘they a

r @s‘lﬁhﬁmg b%dfaalﬁ@ qu)érfaﬂﬂmgmﬁtb@ma\ﬁeﬁto@ra 1hpt Oparatiom More
fromthe base |ayer. After nmerging, the node for the

srBeHIcdENe fafa gyrde harpshane utilgediodrdiecompisting comalexity.
C:[J(m‘@gt | ¥ argcﬁfl%{%%gooldﬂnéﬁ la?ﬁle r%en{ 1B€eﬁo%6ﬁl‘lﬁ %%/1% tipn for block
an di d De

such a mergi ng Wo not be perm't cause
t heygiag earf boloostintd ér 2 ndrtdiasechtayerlonges by sicks thendme reference

thus helong to different partitj Af t er rgin
u -aH]G 1p SUBHATTRGHEAN YeGI0Esy neig g rh%lélo?l@rcanﬁg %g:{%ﬁd together.
bhae kiR o PfofdBve B} € Bard HOMIRuSLCHrRioh YT RREd il c@Rhreshold

I'S unnecessary.
Ty Assuming two motion vectors are (Ax;, Ay)), (Axa, Ay,), respectively, the

difference between the two motion vectors can be expressed as: D((Ax, Ay), (Ax,,
Ay,)). In this instance, D is a certain distortion measure. For example, the distortion
measure can be defined as the sum of the squared differences between the two
vectors. The distortion measure can also be defined as the sum of absolute
differences between the two vectors. As long as D((Ax;, Ayi), (Ax,, Ay,)) 18 not
larger than the threshold Ty, then the two motion vectors are considered to be

similar.
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Furt hernore, due to such unnecessary sub-partitioning,
further block nerging could al so be inpossible. For
W@x@asa23 if it is assuned in Figure 4 that baRET/IB2YE050022

macr obl ocks MB3 and MB4 al so have an inter 16x16 node

and have the sanme reference frame index and notion

vectors as MB1 and MB2, then according to enbodi nents
Ofod4if RMEFRUAIY NP actificy R apﬁhﬁbérn«? LNE, ot 68, cte. o
base [ ayer nacro event ual be al

meagaso bodeiedras agacteatappdembdr, suthes w&fhxnl 6%owifl(Ax hAy;) or (Ax,,
aSS|gned to the virtual base |ayer. However, with the

MY hGEC- cRrRepihps fogas pﬁé?ﬁmﬁlpwfn aFe #po 91|195N44 WhemUe is equal

e TR B TR L hah S KR SERDT 4G MElcsapich is the

hawidiGort st is Wkt ABAdifiONE thd P8R onAli§dusdéd préheusus e
of unnecessarily small partitions may not affect

cfddy Satiani verioys for thermsfrgaql tasgar biaslqsie éerivd from the motion
c %‘R{n%f tt ose % Qefgll%em %%@H%{ O%tt{lgtﬂ%(? Ee%cb Sbused on

sanple 1 n erpoalonls era orne

pafffdrért @Aitedia. Fabepmigle, tth@ﬂerb&ﬂlrﬁotldnme%p Odrelbd zﬁﬂa@mga ora
| arger partitiqn generally has |ess conplexity than on
a%s avgrags ﬁﬁrheéfw%w{%ﬁ%thtbmb%b@ fqrp meggipg It can also be

t%ea}hecﬁéﬁ%eésetrﬂgt LV Qe partition. This is primarily

because n per ormng interpolation on a |arger
p&043t i e fcmﬂmeng dteribvedihatieridaioa of partitien sifarmaticarsdd motion

utiliz t ce.C utaloncn'plelt 0

anBifie Orearr%b‘{j'?l tABfIs nP ‘{3?@%18}}% ¥i IH\}E?]?%y SﬁL e’ftﬁ‘é‘led spatial

c ol Nit ﬁsogosbabfé%r MBLAbRIK ?nﬂ&h 8ah Q580 8 ct Radoblock (as well
certain"extent. As long as they share the Sane

r ef e vehekbbdse dapsr MR)dr ba ndvs;ﬁqhbj' wp tarioui bascvaer x4 blocks. If a

bori.ng bl.oc
IR TR TEIR AT DARE TS S SIS o BBk et
p berab R Ak NSk fs%%fé@ﬂed éHdIVche A& BB WparfiEibh @d motion vector
vectors are (Ax1l, yl), (Dx2 Dy2), respectively, the

ditfpanatiads peede erfdidioniofshamiricaidxAblog sSuchr method may not be

eé@{u‘f‘%ﬁg’ edg %&em(%sgr%& i ﬂ*%%’u dﬁ( PrRy Flgt\ﬁ%h) the! ‘tﬂ)r&&lﬁ ?_f upsampled 4x4

ertai on neasur

ebRTRs &omttheb@besmm hteQﬂpIﬁSB@ﬁéﬂ & 70anItan @e@ee'metﬁataﬁe fife 4x4
sum of the squared dlfferences bet ween t

varckr/d0 inrthe Ve SrecilpreT megEneckda ﬁCtH‘iﬂ’s}’oCOdéreéé’fyl fRgrxgisblocks

o 2 o, AP € ROEESN B HOREL KO 4y v

I élngmated ket ind'igre €3 ok of Tmfout frelblodis from thedtasohayer (720 in

v %?gtu?er ig rcﬁos%g nasnlddltesrp%(gtltlon an(a motion vector information is used as
prediction for the first 4x4 block 710, even if the other three 4x4 blocks may have
different partition and motion vector information.
[0044] In an embodiment of the present invention, instead of using one pixel as a
representative for the 4x4 block, a number of pixels can be used as representatives in
deriving the partition and motion vector information from the base layer for the
current 4x4 block. For example, as indicated in Figure 8, four samples 800, 810, 820

and 830 can be used as representative pixels for a 4x4 block 840. For each

representative samples, a corresponding base layer 4x4 block can be located, with the

~12-



simlar.[0041] The threshold Tnmv can be defined as a

nunber, e.g. Tnmv =0, 1 or 2, etc. Tnv can al so be
waledosigd2ns a percentage nunber, such as wi thi PCT/#82008/050022

(Ax1, yl) or (Dx2, Dy2) etc. Sone other forns of

definition of Tnv are also allowed. Wen Tnv is equa

to O, it requires that (Ax1l, yl) and (Dx2, Dy2) be

e’é@s(‘etlh erulg bﬁﬁﬁ??eﬁ‘n‘% B@(i)" 8'5@ g(ﬂﬁm@l Iid F%r@@sﬁ{ﬂopﬁ d[hét@ can be

t he enbodi nen e I'nvention discussed previously.

[ 0p4@oukBk4 blockefromrtbe bzme laywe Tee gaedtld)ma@emobd)mmbct@r e

derjd ve fro the not i ctors hose. bl o ef
fon'FREtng S Dareng dreodis BV eREsy B or i oucsxd

d%ﬁkﬁgﬁahjﬁéb&ﬁq@ﬁx For exanple, the derived notion

vector can be an averege or a wei ghted average of the

mR048h Tectesive partitiph es@motioe kectprinfrmatien §omgnultiplecdyd blocks
£ SRR llE 5 elE I RO BE%: Bk ShS FhopgRic! FillSvhen

cribe
i ﬂfeOﬁer&Ild)cSk@ frndthebabORysearl o dETdalt r&efhﬁée Rhi26 kndeRSs, then the
di scussed previously, 1 n the case of extended s ati a

s @EHCE Byithi syalley fef¢r§n0§cf§%%mée>f wrlugshppld be spdgeteds Segond, when
ﬁ1 H%HE 4 @XB k %%ﬁ{ t‘ﬁ@ lbg 51 % %aw@{he S ll@st\féf%lteﬂ frame index
base ayer e covere

base Tayer
4x4lub) amaiveragb for a v&&l ightd deavietage Iof tl& me:tmil vdatotrhef thhx 4x«b blcks

as_ a . representativye for the | ock, then gne of the
balkulg §9 eHoulgiad ppd e & dhegae Etieytor hrgmpien wesiqus frete current

bliogKiodk p@ﬁfr& LR tﬁ@%e tddOR e Stoﬁéraﬁ&{ @és@ﬁf)écp%o'vé is used, the

used as pred i'ction of e curr [ ock. Such
rrmeigmngayefﬁotenbbr aaxthunamm V@@nfmn@lmma,sq lag¢raxdn b deterrmned

1. th d L 4x4 .
oPeeRen e ek e| T e Fligsai PR ST fiize o the
Carallie: $686h V& bh@sdnky inbidd s &h@ﬁﬂxMoél@ it§ B6lta motion vector

virtual base |ayer nmacroblock is actually cover ed by
f O thpxdiffpicadgnatizy, vepp betpzan amptipRe/cetopand Hendghhering

7%%)%0% V\é\%}ghs ,Le{ﬁe7 tlgn V&Qg?re%s ﬁ %1? I!1 é’l%e %X%P%é I gdl O?rgst nr]%?%gf)lock

bage andyeyde( ot20 in Flgure 7) is chosen and its
partltlon and notion vector information is used as
UMk Fignre dphewea genesic rmuénmﬁdlé@;emwcaéo%sxsm fog use with

oﬁ%eﬂrege!a{ R6efth. % s‘fl @n%ﬁ%ﬁ"é’@ fcfu?&t IMI‘%IH%SOQSOHI‘CS

not1 on vect or ormat | n an-e
okighslen pn esdog, unnmeptesmd dlgltmceadmpfesmi d’lgltéﬂ rfemplt)mlany
ve for the 4x | oc nber

Sg%gp’rélgg‘éﬁgﬁgteqaft agnafs. égﬁpg@gﬁi (131(5) £RFQ eq e source 51gnal into a coded

media bitstream. The encoder 110 may be capable of encoding more than one media
type, such as audio and video, or more than one encoder 110 may be required to code
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 media 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
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deriving the partition and notion vector information
fromthe base |ayer for the current 4x4 bl ock. For
W@ @RP08423 as i ndicated in Figure 8, four sanplBST/B82008/050022

810, 820 and 830 can be used as representative pixels

for a 4x4 bl ock 840. For each representative sanpl es,

a correspondi ng base | ayer 4x4 bl ock can be Iocated

V\"tﬂehfoll&@k?\%%% Iy @ﬁfeeé'ncélfél‘ 19 b QCEshsRRlA%0 §1412phfg tﬁ)ﬂ%lthout a
870 in Figure 8. In total, there can o r 4x4
bhwkbﬁgﬁﬁmduyhe base Iayer The partition and noti on

for I 0 or, the. curr nt  4x4 bl oc t hen
bEt} | 7h Sp iRt mediab T SRbUE b Drgees T2 0P ighee 120
bas§ doypeke alyQASbf fﬁ@sﬁﬁéﬂléﬁ%’ to @fotré tHeQRBd &R bitRcam. The
vector |nfornat|on rommul t'iple 4x4 bl ocks fromthe

b&yeat af/de codddemedih bisttaam invhesorge 13@ playdd anslapratary self-
di Fir when t he 4x4 ock m t he base
S APRE Bl B SF e BncE o B R F R0

bbﬁ@bsﬁl&atb@ iroalcbetaineefiRs e dyseAB opadexIwal ue. shayldage and
be sel ected. Second, when npre than one 4x4 ‘bl ock from

t Hanfersdrd yediadiiptcan dognir caeader é%%@l@%&lé t¢ therpendasddQ. The
804t melly BYGHARR, Rlen 30 EERY RO ClabIEIRUIPH the

us@asicrasn hiheepb®d. Cihedarnhans¢dia thotrammivsat mag bé an tleementary
current 4x4 bl ock._ Third, when the wei ght ed aver age

o pRIFPTBRCHBLY TR R ok BAGKST SiEam fofRal, QrpisArimRye coded media
c@alifdagis g ﬁeoéncgﬁsﬁthtémh{ooi‘cd{ﬁﬁﬁé}rﬁlg it thedbase J[h%)é?cfrage

can be detérm ned based on a nunber of factors. These
f éé@ omnd thansehdetel 30budy meeitle in thic tsade pbysitahdewczer ‘uhéy g be

‘tﬂt HEI% rsTe'i)ta% n(&f‘\él%%etg efer%ﬂgq}r:lgbglpa n?ﬂdgre 1 %4:1212139 ldlr)elrate with live
dk&ﬂﬁhﬁﬂbh&htmﬁkhﬁmxﬁﬁﬂh@%o&ﬁhﬁ@ﬁﬂbﬁm&ﬁhiQWWM&ﬁEthQBQm
its nei ghbori'ng nmotion vectors), the notion vector's

paemmancethy, uyrather heffensd |f@rsnwéldze@1pds0fﬁm‘}¢ obthe sRnteytracoder 110
ﬁg?%/gpnglghe &oGer 3(60téo"6s%n St %a 1atI¢'o \{\Ilf’pr%cgs% %t(L ?aprhtransfer delay,

ra>Communi cati°dns Sy & use

paes esdedinddenbitar. As shomn in Flgure 4, a data source
100 provides a source signal in an anal og,.

Wﬁb r d9ssendar 4 sands gie copppmediadisragn tng p spmaRunicgHion

ﬁ}/otg L St Elgt RNt ﬁlgfﬁl%}udg o IRds §10t Yggnetg&] fr?eolgi@ag-Tﬁg Transport

source signal I'nto
biPtabdeot &RTP) isceDatagem Arbtcohil IDE) aa hidrectdfronclddP yngVhen
nmore t han .one nedi a tz@gégsu h as audi.o an i

eo, or
ORI GO DEABERL S PRgYCtaIenEgy the sgn esﬁ@a%capsulates 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 payload 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.
[0049] 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 communication protocol stack

to another communication protocol stack, merging and forking of data streams, and
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different nedia types of the source signal. The
encoder 110 may al so get synthetically produced i nput,

WG ewR/0823r aphi cs and text, or it may be capabP@&I/tB2008/050022
produci ng coded bitstreans of synthetic nedia. In the
foll owi ng, only processing of one coded nedia
bitstream of one nedia type is considered to sinplify
t REndRE/OhRFUNA strbim %E‘&)‘t‘!hﬁ REtHRAGLink WEBYEeceil BBapabilities,
typically real-tine broad c%st services conprise
s evadr alcostroléagshe( titpiaa thy foatvatded streapm ecca)uting)to Micdebng

and text subtltlln shou obe not e

£ Ao ERlen Sy Sttt EF SRRt et SRS G M EE

f @l)ﬁf@ﬂé‘n@cgc&ﬁloy uRREMVEOD9d géte\lfaps Be%w@&lrbﬁl‘cqﬁfs%ﬁitchéﬁ and packet-
lify the descri Etl on wi thout a |lack of generality.

[ smwl]edm@e%td@ebpm sh-tortektavenfreilyar (Pahs paversdlPtancapsulators

CUER 305 w0 S PR AR Lo BRI i Rt VR

f @srmtd %aadmet tedecksioadictaly tshdmamireRsd Rewsikar 3deenlROP is
may be an el enentary sel fcontained bitstreamfornmat,

obsash Biegratarsye | {big sallodan RTR niseraad gsts gagn pedpoint of an RTP
engaRs &f\t ed into a container file. Sone systens
operate "live", i.e. omt storage and transfer coded
mp@li58] biTths tsysaamuidlmdm ohe oemoaderecild® 160, rtepitdlyy tapablbef
sender. 130. 'I;Q‘tf coded d| a bits tLream i S (‘gihen
t FRERYTp fednqdylating fupfinggfhe Gapsppitipd gignaldnge qoded

S EfVRI bitsBBarf. TRE goctéﬂsfhédla E@ﬁreﬁ&r s'ﬂépléﬁl?%rééés&ti?uﬁher bya

transm ssion nmay be an el ementar nt ai ned
bidesidee &), frdwonatytpat ip anket metcrimaompEssedtmedia storagmsodt should be

e RE R TRGefn i SRR oAl REn BB R B E5le ViR fhaced

t REhEEsaAILAR BY of &SR | AddifiGha3l@MBe %hyt%aﬁﬁ&and&\&bé?&ved
or they may be included in separaté devices.

efiootleral tngivend os saftreare. 1Emaﬂm;a r@p@fﬁt léomlaweprqelece the
L Rk TR B el Wil 8u 58 B, RRRES, T Ekifypic. The

r addapier DSU, fdedfcﬁfér 6o, aﬁﬂfﬁéﬂdelféew@dﬁy @ésidd iehd ihrﬂef}ﬂlyswal device or
content encoder 110 and/or_in the sender 130 to snooth
oﬁteymﬁlﬁm@ﬁéedﬂﬁlﬁﬁpﬁé‘@@i"#ﬁs del ay, transfer del ay,

a ”(fhsg g g g%url@sdf Pard! 1" Gb&- on[qu A]Irggen:[ralﬁ%e %Sﬁgﬁﬁncjdt?lgn 8&’?9& 12 within

nmedi a bitstream U ng a conmuni cati on
padichctbt pesatknveitien stagdk implenientidu dieshould Hesundetstood, however,

limted to Real -Tine Tr.ans t Prot.ocol
Di%%f%&%’ﬁ?%%‘%%%oln(liﬁﬁ)lmeaﬁﬁf tphedimiid tpoge 8@)&@1&1 fpe of

WaRmunication device 12 or other electronic device. The communication device 12
of Figures 10 and 11 includes 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 controller 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.



t he conmuni cati on protocol stack is packet-oriented,
the sender 130 encapsul ates the coded nedi a bitstream

WO piod/opaieket s. For exanpl e, when RTP is used, PEEIB2008/050022
sender 130 encapsul ates the coded nedia bitstreaminto
RTP packets according to an RTP payl oad format.
Typi cally, each nedia type has a dedi cated RTP payl oad

f eggEB} - do‘inrﬁllﬂﬁﬁitfém%vﬁgﬂng @&hﬁﬁnfcgétusﬁl ?Joﬁﬂréﬂ%ﬁlssmn

contain nore than one sender t he sake of
s macphmlogrbymctddmg‘ bhﬂ lemgtedecs,dfoqgtDwmamrﬁ/lyltmthcm €DMA),

D olB A ooy Mob oGPy caREs N, el T on

n%l@@érhmuﬁﬁﬁu&@t@m A TRRYTIRG rﬁlofsmn%ﬁﬁl@[eeﬂ&cew@wm

of functions, such as translation of a packet stream
at mradmcwd)ltv@mml&luttmmmmsaﬁwﬁﬁr braperoission 4oktreb

f %?(%(tgc?orl/lnt]emga ) OSCtO; @Kb}p/h%t S C%J[ ﬁ\/f;tssﬁ%i(ﬂgp >y ? {;E%/lgj} ﬁi\/lul 1rned1a
sM@@a@l@cmﬂb OIMS), &hgaid Mnlt Mesgupth g8 criie s eivS), Bluetooth

ca abilities, such as controlling the bit rate of the
ThBR02d | <6 cArrORWRBYGIIAY de v CpPaY SPMITHEIEEMHI gverious media

c‘f‘&ﬁxlg% %ﬁpﬁuttl 4 to ﬁé&ﬁ'&p n‘ﬁ% eQif lagd?"g gm@égldnn erld"ﬁ’l% like.

con erence cohtro
b etmsep n Tthb ipedseiit-isvéntioh eddaordbgoaa kiet ganetat bedextiod m:thod steps,

S gnonY o DAL B XS oL £ SEL i

b E&ﬁgﬁ:@ls Ei&gfaBQQHBQCQOﬁsD\!&h@S t}ﬁ&%ﬁﬁ%de %&e&ﬁéd ﬁ)‘(’é’om}t)uters in

boxes that forward broadcast sm ssions | oca
h on@wkad@lnezfsenmeutmmwmp\meﬂeﬂﬁb’lelrsechmednaytlhéugateamyble and

14&%&%@%%@3@9@% B fesvspicine bl Godismiodt P, EERSHE Mfthory
RROMPREAACRE Boddsq MRy SRAM) @@ﬁﬁm gise (dmedlgim%rsame discs

ulatin and de- capsul ating the transm t
s(@ﬁ&) ¢tert Ge@pr@kbsd @eogrewinodulassneledmmoutags, piogeansyebiicets,

Igér%}agv&]eea dic'ta ts%ﬁ)%ltﬁ:taels |e¥c Qha? %gtsfost%g par%&tﬂgte taskb yorgmﬁe ﬁle%? particular

SubgapBdatd typsil 0@d)rdplh1€r ébwcaablehﬁimich@nég hisﬁblﬁ%dl'dhtaost@ﬁures and
decoded can be received froma renote device | ocated
wpf%raﬁn vidules reRFesgAl Cxpieesei PEREHBICRS I gk equgingsieps of the

tlmdg %ﬁsrcﬁl 4 fﬁgl,nbg"h% g&gfcﬁﬁg séffyg cﬁ%ﬂéh g?eggt%lreqﬁsgltuctlons or

0 tware. nder er may reproduce t
unssotipted skaeacstmetlira rspresmnsexaniplesaf couekpprdikg ncte foramplementing
dIS ay, for exanple. The
tions described In such steps.
[0054] 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,
comparison 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. It is not intended to be
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recei ver 150, decoder 160, and renderer 170 nmay reside
in the sane physical device or they nmay be included in
W@ 2paos4e3 devi ces. [0051] Figures 10 and 11 shp@I/tB2008/050022
representative comuni cati on device 12 within which
the present invention may be inplenmented. It should be
under st ood, however, that the present invention is not
| gL eRded §o Mgt ﬂhglglfe%gnttlﬁvéﬁﬁSn E@{h%' Pt olny egcﬁged, and
comuni cati on devi 12 or other el ectronlc evi ce.
Theddomtroms amlt\{auatwiez\ar@ posklom lighgof s abOveataachigs or rnay be
i ncl ud housi n n the form of
| P S P o Sghayretort kb 3t GigEnhaise: ofsen and
aQeRAbePinfsi8erd8 cxplaldht BFidcifRs oﬁlﬂhe Ip@és&ﬁrlﬁden@l@ﬁtandl #s pARtical
antenna 44, a smart card 46 in the formof a
aepwicationto cnable@ne skidlgil frethe atfto utibizd the @rﬂsq‘:ldnnveatlea frgvarious
(r:lgrr% 851{114 %tsg&% a%c%a2{0?1%haé%cgg&%uastaqr tzed é% rpgrtlcular use
b@bﬁt@[ﬁlﬁilae& Thedeatidy of th@lehﬁiddirﬁenw&s&hmkﬁn &2§ beldombined in
of a type well known in the art, for exanple in the
Néll ipassilp gembmatignsiqf énftﬂéqdépfmm@éusg oERYteIy REsH] Rradnghand
%% $ may communi cate using various transm ssion
chnol' ogi es including, but not linmted to, Code
Division Multiple Access (CDVA), d obal Systemfor
Mobi | e Commruni cations (GSM, Universal Mobile
Tel ecommuni cati ons System (UMIS), Tinme Division
Mul tiple Access (TDVMA), Frequency Division Miltiple
Access (FDMA), Transm ssion Control Protocol/Internet
Protocol (TCP/I1P), Short Messagi ng Service (SMS),
Mul ti medi a Messaging Service (MVB), e-mail, Instant
Messagi ng Service (I MS), Bluetooth, |EEE 802. 11, etc.
A communi cati on devi ce may conmuni cate using vari ous
nmedi a i ncluding, but not limted to, radio, infrared,
| aser, cable connection, and the |ike. [0053] The
present invention is described in the general context
of method steps, which may be inplenented in one
enbodi ment by a program product including
conput er - execut abl e i nstructions, such as program
code, executed by conputers in networked environnments.
A conput er -readabl e nedi um may i ncl ude renovabl e and
non-r enovabl e storage devi ces including, but not
limted to, Read Only Menory (ROV), Random Access
Menory (RAM), conpact discs (CDs), digital versatile
di scs
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(DVD), etc. Generally, program nodul es include
routines, prograns, objects, conponents, data

W@ 200808442s, etc. that perform particul ar taskBCDIB2008/050022
i mpl ement particul ar abstract data types.
Comput er - execut abl e i nstructions, associ ated data
structures, and program nodul es represent exanpl es of
program code for executing steps of the nethods
divsalhaspdchansimp §he particul ar sequence of such
execut abl e instructions or associated data structures
represents exanples of corresponding acts for '

1 i npl emént i nd makod fercnicenag de selrinbendent daystbleck rappesenting at
[0054] Software. and web .j,nple tations of the present

+ | R oL B SR Pl SuiTR 4 RN bl S gl

3 progranmmi ngdeseihs b goiag mdde ifditRohpseityih@@ipertiaiogd odtrer
| ogic to acconplish the various database searching )

4 sf ,cere%trtrl@feggloéh bagcd s leaptgppant 08 grplwrbyof spfgrence frame index
degi si t

IS SR b AL b RRrRE 8! Bl HhololFinp Bt ERince

6 Clayenslockssthatiitagn dedaine refecamep &asiciingeixenemicaictd om derins thg

one or npre |lines of software code, and/or hardware

i RPIUERRAYSL3Ens, and/ or equi prent for receiving manua

s 1 nputs. [00aplodiant SAR8eLRh I8¢ biokk 'uﬂﬁziﬁ% the coding mode

enbodi ments of the present | nvention have been

o presemdred for purposes of illustration and
description. It is not intended to beexhaustive or to

limt the present, invention to the precise, for
' di scl oded, " A R SR ana i s PSRl Sr Socks that have
2 P@RSdahlcandtivn gl infbrrbiRnABOMRrdce as BEMEShO parfiiyn Bie.
acquired from practice of the present invention. The
enbodi nents were chosen and described in order t

. 0
3 expl ai A- t he The Mghqdl dslaom b meepsieneterange ypohoglsdhat have
4 | %tigﬁ%étbfﬁkorﬁﬁﬁbh ‘ﬁQ\tihgg dﬁ@er&%%&ﬁg’ fiss ﬁﬁh!al ]
art to utilirze the present I nvention I n vari ous
5 erireshoient sncagd teidehvetheipattgionsdief | cati ons as are
suited to the particular use contenpl ated. The

features of .t he odi ments descrjbed..herein may be.

1 combindd | nTHF MBS SFETCoNBAG PG HLTar ML erived by &

2 aRRARLRIUE ATRYRE of hdEibA FLREOEBHSoh el CandWSi @6 W #hieshold
IS CLAIMED I'S: 1. A nethod for encoding an enhancenent

3 | aglee idquekiorodpr esenting at | east a portion of a video
frame within a scalable bit stream conprising:

4 SZ{ It Ylt :ggnaof%%? h%%o'aooq%laliﬁdll, GALin EBR&M& IoF%p?esentative pixels are

5 used to select partition and motion vector information for each respective reference

~i

6 layer block.

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

3 reference block with the lowest reference frame indices is selected.

1 7. A computer program product, embodied in a computer-readable

2 medium, comprising computer code for performing the processes of claim 1.

-1~



enhancement | ayer bl ock based at least in part on a
plurality of reference frame index val ues

w@orsespendi ng to a plurality of reference | ayRCT/1B2008/050022

~i

2]

10

11

bl ocks, wherein the reference |ayer blocks that have

the same reference frame index are nerged to derive

the partition size; and encodi ng the enhancenent | ayer

bl ock utilizing the coding node indicator. 2. The

net hodgof  clagi dppdratih&drgpiiitdre reference |ayer bl ocks

t hat have the same notion vector information are

mer ged to demracsssoheandartition size. 3. The nethod of
claim1, wherein the.referencF l.ayer bkg%kﬁ%}hat haved
moti on vect 8GRI PP BRI REGNYY SOMFIoar R Hisd Ressryr@n

| @ggudilan a predeterm ned threshold are nerged to

derive the partition size. 4. The nethod of claim3,
wherein the diff epaneter easierfprdaryinges padsnp mpdaingiggiasspecifying
a ¢ i.ff f ' t t

oA SRt ohah bR GEERC A P bloBR LUEE LS feaITBRR SRy R of
medfhedcofrarat aidex Jalushesradsporalind toraaplitaityodf reference layer blocks,
representatjve pixels are used to select partition and
notieHn hedelsrencan Ry riilesisrihatdive desame spferenrs game index are

r gl . blipgk -siR- e nmethod of claiml1,
m231%$%8%$¢@%ﬁ%pp#uﬁ%ﬁf%ym%? ref erence bl ocks have
di fferent referencmpitcanslcifodércedingttimeenhphenmont layor block

veci.ar i.nformation fromthe reference block with the
|8€AE§Pg#@f°@ﬁ@r$eao Giadiatohdi ces is selected. 7. A

conput er program product, enbodied in a

conput er - r egHaparafadbtdThint O PhdrSih Mgt LAFMHBEycs BRRKS Bt have
perform ng the processes of claim1.8. An apparatus,

c Hrepramsi rfionayepios erfespationaneimaraed he Agrivgrihe partition size.
communi cati vely connected to the processor and

i ncl udijgg: %E'B%a%tu&?fj&aiﬁ«f& e Jr?éi}{}tﬁ‘egre@er&ﬁc‘éi@%r BRALS that have
i ndi cat or specifying a partition of an enhancenent
| ayoion bkaokinf@aadomhalieas differequarmietao 1ds fad agirédeyerfined

threshold are merged to derive the partition size.

11.  The apparatus of claim 10, 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.

12.  The apparatus of claim 8, wherein a plurality of representative pixels
are used to select partition and motion vector information for each respective

reference layer block.

13.  The apparatus of claim 8, 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.

14.  An apparatus, comprising:

~-19-



reference franme index val ues corresponding to a
plurality of reference |ayer bl ocks, wherein the

W0 2fogogaece | ayer bl ocks that have the sane refRCEM2008/050022

&

~

&

frame index are nmerged to derive the partition size;
and conputer code for encodi ng the enhancenent | ayer
bl ock utilizing the coding node i ndicator. 9. The

appar at us oﬁneﬁhéfolindgvivi 8&1ﬂ tnl&ﬁie n?cilga[t %01 M 5 artltlon of an
bl ocks that have the sa nDtlon vect or formati

acehameerget layer dlrck bescdrae lgqastrin ipaiton asphzrehtylﬁ reﬁéhaace frarne index

a aratus of claim 8, erein the re ence.| aye

RS esbondreto s s B B R P R e geference
d ﬂafy%?ﬁl%@lgsethﬁ'fq{a% thel @ER rbRRAMCA B IRIRI ﬁﬁ%ewﬂd; asiel e
are nerged to derive the partition size. i

app@%&n@geuﬂwclaln110 wherein the difference netric

is derived b of, ahsol ute f tion
vector competeRiB T HnaRetiSehblakhalfBe §le FRlis Race
egudatéro one. 12. The apparatus of cIa|n18, mhereln a
plurality of representative pixels are used to select

partltlon and nption vector information for

respectiPve remetiandyr deageps pi srliancement faysr h’;?ﬁléff‘é’tf%n%‘?g at
CAal] ShridiN6F £11dee FhnRGaRh WANIHIY bR L RARESIG! OCks

have erent reference frane indices, then't
notion vect deri‘i'ing orcnding arde nmircatbmpeelfﬁng 2] (peﬂimlon oK the

with the I frane i ndices .is selecte

LA TSREERE et Bloek i)a%f%ﬁt aHgh RER8 4f rala@rqfw%nae Rame index
c leh8§cd}¥%‘§§oﬂdﬁl§§ t‘é@ﬁlﬁraﬁ%ﬁ&‘ bk dQe BayBAblbLEd, AMcRin @B reference
enhancenent | ayer based at | éast in part on a

playeabliocks théit hame ehe@am@ re&eamee franexndealagemerged to derive the
carr sgondln to a plurality of reference | ayer
bP%@MQ SWet®in the reference | ayer bl ocks that have

the sane retefRpeht e CEMER N ayRF Bl0FR LEBLNnE thett@dintgmode
the partition size; and encodi ng the enhancenent |ayer

binslédatart i | i zi ng the codi ng node indicator. 15. A
nmet hod for decodi ng an enhancenent | ayer bl ock

represggti ngpainethod of claim 15, wherein the reference layer blocks that have

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

17. The method of claim 15, wherein the reference layer blocks that have
motion vector information having a difference metric less than a predetermined

threshold are merged to derive the partition size.

18.  The method of claim 17, 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.

19.  The method of claim 15, wherein a plurality of representative pixels
are used to select partition and motion vector information for the respective reference

layer block.
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| east a portion of a video frane within a scal able bit
stream conprising: deriving a codi ng node i ndicator

W@ p®884ehg a partition of the enhancenment | ayRCT/B20¢8050022
based at least in part on a plurality of reference
frame i ndex val ues corresponding to a plurality of
reference | ayer bl ocks, wherein the reference | ayer
bl ocks that have the sane reference frane index are

1 mergedspo dehi Yr%tﬁd@leoﬂ%ﬁﬁﬁl‘ 15l QReRir? 8 th@ﬁglrﬂﬁ(} Qﬁfe@&eﬁ&eolocks
enhancenent |ayer block utilizing the codi ng node

2 i haveditferent meferemdedranag mdw;essftheml the motien vedter mfgrmatien from the

e, layer bl.ocks ve. the same notion

o Bk i G BEOEE AR adBed T he parti ¢ on
size. 17. The met hod of cIa|n115 wherein the

1 reference | ayempt@gkserhivgironay,enifoticdnin ue@m@ﬁter-readable
informati on having a difference netric |l ess than a

2 pPEdRIBCAMPESINEIKPBIPHIST Boderfer ArQyadng Bredarqeysss ohelaim 15.
partition size. 18. The method of claim 17, wherein

. the dibherenge, FsCcdrprilifd: ved by a sum of absol ute

di fference o tion vector conponents, and wherein
2 the threshohgro@bioe and equal to one. 19. The nmet hod of
~claim15, wherein a pluralit res tive |xe
* are used to?SHRREY UBACOTTG, a&‘ﬁ‘&yﬁﬁ gty % e&FOC ssor an
+ I prgmd:i on for the respective reference |ayer

bl ock. 20. The nethod of claim 15, wherein, if the

5 plurality of ref ee@p@ter tdgdrsddrbing dedding made ndfcaranpecifying

fra i ndi.ces,, then t i.nformati on f.ro

o ¢ RO G b bGP T Bloh BpEL R ot AR B T

7 Sedfeehedfrardd indBx GORPYIER Fes PorAE 240 F10RLS! of refthadt @t Blocks,
a conputer-readabl e medi um conprising conputer code

8 f gthepsén therpicrrgee hecpblogedbadiapg thelsamamrafsrenpoframp index are
9 aﬁ%%e%}tgﬁensé) rplatsdt{&gsz% dOCGSSOF and a menory unit

ni catively connected to the processor and
o i ncluding: decoding the enhancement layer block utilizing the coding mode

11 indicator.

1 23.  The apparatus of claim 22, wherein the reference layer blocks that have

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

3 24.  The apparatus of claim 22, wherein the reference layer blocks that have
4 motion vector information having a difference metric less than a predetermined

5  threshold are merged to derive the partition size.

1 25.  The apparatus of claim 24, wherein the difference metric is derived by
2 asum of absolute difference of motion vector components, and wherein the threshold

3 value is equal to one.

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

6 layer block.

21~



conmput er code for deriving a coding node indicator
specifying a partition of an enhancenent |ayer bl ock

whawems#ae3 | east in part on a plurality of ref eP@nDE2008/050022

frame i ndex val ues corresponding to a plurality of
reference | ayer bl ocks, wherein the reference | ayer

bl ocks that have the sane reference frame index are

nmerged to derive the partition size; and decoding the
enhancement T%@X%arﬁh?&f‘clh‘ﬁﬂ b3, Zdzﬂ'égelﬁ h?t%gﬁﬁrﬂgtyrﬂi"ii@ference blocks
i ndi cat or. e apparatus of claim 22, whérein the

r bber &ffersnt ryerends] fwkfsmtih:a&, theantbe mmelos apgomnfarontion from the

t d th titi
P R ST B G PR B 05 e o5 n che
reference | ayer bl ocks that have notion vector

i nf or magi on A amﬁmgug eorifreirgnce netric less than a
predeterm ned threshold are merged to derive the
part i tion sieans fgderiyag aﬁp‘ématﬂ&%ieélﬂ iggtey; speolfying A ppiditiqn of an

di @}a%'c&];l&{tq%f%? bitek 'Bh&d' at 1e‘1§tr1h X)glq 09351 rﬁurﬁm?ng \A%Q‘E% Hhfie index

erence not1 on vector conponerts
t heluéthcce&hpcbrdiin@ﬂoL:ﬂ)lhlali@mf&bfet@lce m:er RIocksT Wacajppthe atfasnce
of cl in12 , erein a p urallt representative

piav&y klo ffr; gpIcd re&a?f 61Hde§r?ae mstecd o gerdyeghe

I?E@ﬁﬁﬁ%hgﬂmﬁor the respective reference | ayer
27. The apparatus of claim?22, wherein, if the

plurality ofmeaef®rdaadiny the kshanaereerdildycebloak utibtieg romding

fragglggd%ces then the notion vector information from
@ th the | onest reference frame indices is

sel ected. 28. An apparatus, conprising: means for

deriving a @oglkigd fdachdifs 6@tHans@REt ipnienBloadk representing at
partition of an enhancement |ayer bl ock based at |east
i Feaplar portion af prigeafiamyg vothip apeqldne bit siream CoORPERINgal ues

corr espondi rdgm\;lﬁ% ﬁaﬂ‘Pl'nU ghd h%tlg{l VE&BF%WU&?ﬁ thehenhancernent

bl ocks, wherein e re erence | ayer

t It@eshlﬁek bafee upoie partitiaiend madexn arceomfcgmdtlcomfrdmra plerality of
t he partltlon sj ze; and neans for decoding the
efHeisRERIAtkS r block utilizing the coding

encoding the enhancement layer block utilizing the partition and

motion vector information.

30.  The method of claim 29, wherein, if each of the mapped reference
blocks have different reference frame indices, then the motion vector information
from the reference block with the lowest reference frame index is selected to derive

the partition and motion vector information for the enhancement layer block.

31. The method of claim 29, wherein, if more than one of the mapped
blocks have the smallest reference frame indices, then an average of the motion vector
information for the respective reference blocks with the smallest reference frame
indices is selected to derive the partition and motion vector information for the

enhancement layer block.
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node indicator. 29. A nethod for encoding an
enhancenent | ayer bl ock representing at |east a
w@rsioer2df a video franme within a scal abl e bi BCHIB20681050022
conprising: deriving partition and notion vector
informati on for the enhancenent |ayer bl ock based upon
partition and notion vector information froma
plurality of reference bl ocks; and encoding the
1 enhancepent ThayRinddl kM3l bahbRth hhavRaEL Edrhile@B U eighted
motion vector information. 30. The nethod of cla|n12§%
2 whesregqusing weigbtinpéocfiaenta mpd dvheedie theneaglitingados fieaang for the

different, reference fra i ndi ces, ,then the .nption

s o Bh S Prph b B Sp RTFaise R A BB bR F b e gne of a

4 | oMR ST theak@ree aRtibh 3880t RERXCrtS wiBIneGE Bdelefcdgbé @ deht® motion
partition and notion vector information for the

5 eNPRIPICOREIRIMOtigfeveCiIror RartiBan sizhEor tha 1sEensk black wbipgk type of
6 mﬂ%rr%fe??qclefb%ot&r %d@ﬁ&l@ﬁ%d@&f&@%fé}%ﬁ@@@ﬁ?ﬂ fglis have

the smallest reterence frane indices, en an aver age

of the notion vector information for the respective
1 refere@de bloauspumriprograe woddck,esibodetien ercomphitcanmdable

indices is selected to derjive the.partition and nptign
2\ QOB AMBFIRE CORPRSF C?Cf?e‘goreaﬁ%%@ﬁ%w PFOfFeyes B?Blew.l 33,
The nmethod of claim 31, wherein the average conprises

1 a wei ghtted ave/pgandsédigprigghting coefficients, and
wherein the weighting coefficient for the notion

2 vector in eaohoasegopedidr ef erence bl ock is determ ned

. using at | east one oq a size ﬁflthe ar%%ttq% not i on d

 vector repr 8IARYY R EPRIUIREAFEEE FRNEE B 0 8k PraC G ]

4« Midl@ing/ector for the notion vector; a partition size
for the reference block; a block type of the reference

5 bl ock; and a bl o6RMABEECsic fondervateapastiden anghraptiqs) wrekor

o : e o .
o i EPTIYL Bl oL M Ry oLk bEITOR S end matonyyecir
7 peifdoidtiondrdnn e ppiraiite o6 efeehcchlackn 281 34. An

apparatus, conprising: a processor; and a nmenory unjt
& conmmuni cativel y EYRABEL ector ?er&ﬁg&&f‘e@%?cegﬁat tayer block

9  utilizing the partition and motion vector information.

1 35.  The apparatus of claim 34, wherein, if each of the mapped reference
2 blocks have different reference frame indices, then the motion vector information
3 from the reference block with the lowest reference frame index is selected to derive

4 the partition and motion vector information for the enhancement layer block.

1 36.  The apparatus of claim 34, wherein, if more than one of the mapped

2 blocks have the smallest reference frame indices, then an average of the motion vector
3 information for the respective reference blocks with the smallest reference frame

4 indices is selected to derive the partition and motion vector information for the

5  enhancement layer block.

1 37.  The apparatus of claim 36, wherein the average comprises a weighted

2 average using weighting coefficients, and wherein the weighting coefficient for the
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i ncludi ng: conputer code for deriving partition and
notion vector information for an enhancenent | ayer

whk@sks4aased upon partition and notion vect or PCT/IB2008/050022
information froma plurality of reference bl ocks; and
conmput er code for encodi ng the enhancenent |ayer bl ock
utilizing the partition and notion vector information.

3 3%10&59%6&?9@{@%‘:1’1' ﬁlaP ellefirfa3blocphe H@cklrﬂniné(; u Q%Qt 1845t biEof a
mapped reference blocks have different reference trane

4 | sde o€the ardeghe tiotionwtétonrepestros withinghestferencd rlock; tahdelta motion
reference block with the .].owest .reference fra | hdex

s | SoQhTE feqndptotiiogs pHEtGESET for She Tshcs I by LRER e of

6 | HQEMRice BIJcR! addNELIBAINRABEE FEIME réf@¥ate Ry80Kock36. The
apparatus of claim34, wherein, if nore than one of
t he mapped bl ocks have the smallest reference frane

1 i ndi cesd- t héw apnagiusr egyedsing he noti on vect or
i nformation - i - j

? the. smal | ooriop o SeABRE PEHNT ahFLERERIE BRFTM for an

3 dernlaneerh&ie 1paF block dBsedngonphitivion Wed hdtioh RE@omatdrantidbe from a
t he enhancenent |ayer bJock. 37. The apparatus of

4 cPhirptzef refprenes Hogkseandher age conpri ses a wei ght ed

- average usi : e . s
e gt g CoarE o SO e SR o B Ot R g Wpariton

5 mappectioefertenotorivabek i s determi ned using at | east
one of a size of the area the notion vector represents

ithin,the reference blqck; a delta tio ctor for
© the modPon Gourhed SEdealitiannbEc et SRk S sthe «
2 bl petibh BEKvIdYP Brafk willen h SELLIROBR sREHE conPhiding:

bl ock node of the reference | ayer block. 38. An

3 apparat us, €eHpng phugon gpdmStipD veder infirmgtipnm farithq ghancement
d ti i nf. ' p t
4 ‘g aggﬂ?lg'cl? P’%ﬁéﬁ %@%ﬁ B%rﬁlli?rﬁ IQF& %n%[l%r( ?r%cttc?t‘}nf%%g IGERBAL JBMRLy of

ase on an on vector

5 | pdforen®d blockst adn a plurality of reference bl ocks; and
means for encoding the enhancenent |ayer block .
8 utilizing tHECQIHIEhe PRngeACTHACH Rlogk BfiBFing Hicqrartiiqnomd

- 3%otAnVBLiBPL tfnafigs 0di ng an enhancenent |ayer bl ock

representing at

1 40. The method of claim 39, wherein, if each of the mapped reference
2  blocks have different reference frame indices, then the motion vector information
3 from the reference block with the lowest reference frame index is selected to derive

4 the partition and motion vector information for the enhancement layer block.

1 41. The method of claim 39, wherein, if more than one of the mapped

2 blocks have the smallest reference frame indices, then an average of the motion vector
3 information for the respective reference blocks with the smallest reference frame

4 indices is selected to derive the partition and motion vector information for the

5  enhancement layer block.

1 42.  The method of claim 41, wherein the average comprises a weighted
2 average using weighting coefficients, and wherein the weighting coefficient for the
3 motion vector in each mapped reference block is determined using at least one of a

4.



| east a portion of a video frane within a scal able bit
stream conprising: deriving partition and notion

wWo@Bos44ehf ormati on for the enhancenent | ayer BPCDTH008/050022

based upon partition and notion vector infornmation
froma plurality of reference bl ocks; and decodi ng the
enhancenent | ayer block utilizing the partition and

\Cﬁltzb Qf‘th\éed%a%e hﬁ)ftlg? @t@ﬁgpﬁgre@&m mﬁinmﬁé p&greﬁée lﬁééﬁﬁ D #fa motion

ereln, If eac pped reference bl oc ave
divedter fontherredtamevecrf o parbtiomsize &5 tha te@menchdlonlt & block type of

vector inf tion framthe ference blo ith the
! Bl BBty SR alSef e FUEREE: BaStofr [ve the
partition and notion vector information for the

enhancapent Al @@futd PédramblodutheniBdiikadn @fcoﬁlkﬂiemré%ﬁable

wherein, if nore than one of the mapped bl ocks have
t medgim|copprising fcerphice codedreperirimies thepregessen ohdlenade.
of the notion vector information for the respective

referque b%»g%@a%& rhg%¥;i Il est reference frane
indices is selected to derive the partition and notion

vect or i nf onmpeddessor;faadl t he enhancenment | ayer bl ock.

42. The nethod of claim4l, wherein the average
conprises a® AT QA SORPHGEALLTIH GO AL Hip Processor and
CARffdigd:-ents, and wherein the weighting coefficient
for the notion vector in each napped reference bl ock

i s determni ned usicompeter ¢asledor dareing paagiioreamsif mothen wcen

the. notio ect Qr represent ithin the reference ..

b Eeieg St SRS B PR bk R bt BliSh ERf ption,vector
Paltbirhdtdn ffdrg & pfuRklity Re rdfeleptenesksbhrrek; a bl ock type

of the reference bl ock; and a bl ock nbde of the

reference |ayer bbopwicr aBic far desapinedirc gnhepeearanp kyaueck
eﬁﬁﬁ%ﬁg%e'cﬁlgﬂi %Oa%%&"o'nrvee%%?%{fﬁm”ﬁ%'num conprt st ng
computer coade

or “pertorm ng e processes of claim
39. 44. An apparatus, conprising: a processor; and a

menor y46ni t Thoappunataadf sleiny 44, evireedh,afcdoh dffile prgmessierence

and | ncl udj : conputer. code for derjvin artition

aﬁ&ck@bqv&&i&%@ﬂgp?e?ence frarnecindices, then tfle mo 1015J vector infoorrnation
from the reference block with the lowest reference frame index is selected to derive

the partition and motion vector information for the enhancement layer block.

46.  The apparatus of claim 44, wherein, if more than one of the mapped
blocks have the smallest reference frame indices, then an average of the motion vector
information for the respective reference blocks with the smallest reference frame
indices is selected to derive the partition and motion vector information for the

enhancement layer block.

47.  The apparatus of claim 46, wherein the average comprises a weighted
average using weighting coefficients, and wherein the weighting coefficient for the
motion vector in each mapped reference block is determined using at least one of a
size of the area the motion vector represents within the reference block; a delta motion
vector for the motion vector; a partition size for the reference block; a block type of
the reference block; and a block mode of the reference layer block.
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i nformati on for an enhancenent | ayer bl ock based upon
partition and notion vector information froma
w@bwsag44ey of reference bl ocks; and conputer cPCUEIB2008/050022
decodi ng t he enhancenent |ayer block utilizing the
partition and notion vector information. 45. The
apparatus of claim44, wherein, if each of the mapped
ref erence bl ocks have different reference frane
i ndi cegg then LR AR ERRpgedor information fromthe
reference block wth the | owest reference franme index
2 i s sel ect ednteansifer deeving pagpigion iand owtiandeetot informaten for an

i nf.ormat i for t enhancenent | ayer bl ock. 46. The

S ER e bigehoasd \BRE PaFon e figuign e Gfumpfion from a
t BairampRebfbpskoblayend he smal l est reference frame

i ndi ces, then an average of the notion vector -
5 i nf or mat i onnfegRs fohdceasspretbe cplancernertdss blsick ekibzing the partition
tQSdﬁﬂB%ﬁ%é&oJﬁ&?ﬁﬁﬂ&g frame indices is selected to
derive e partition and notion vector information for

t he enhancenent |ayer bl ock. 47. The apparatus of

cl ai m 46, wherein the average conprises a wei ghted

aver age using wei ghting coefficients, and wherein the

wei ghting coefficient for the notion vector in each
mapped reference bl ock is determ ned using at | east

one of a size of the area the notion vector represents
within the reference block; a delta notion vector for

the notion vector; a partition size for the reference

bl ock; a block type of the reference block; and a

bl ock node of the reference |ayer block.48. An

apparatus, conprising: neans for deriving partition

and notion vector information for an enhancenent | ayer

bl ock based upon partition and notion vector

information froma plurality of reference bl ocks; and
means for decodi ng the enhancenent |ayer bl ock

utilizing the partition and notion vector information.
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