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WD 2008/ 004940 1 PCT/ SE2007/ 000640 VI DEO DATA

MANAGEMENT TECHNI CAL FI ELD The present invention
w@eonsnedohy rel ates to video dat a managenent , aPdI/sm005000640

particular to encodi ng and decodi ng of video

sreir s von 12 DR AANAEENE D,

standards such as H 261, H 263, MPEG 4 and H. 264 [1].
In H 264 there are 10 three pixel prediction nethods

utilized, nanely i nt[rfgge%ﬂg é%rgtl ]Ef]]‘.ﬂ’r edi ction.

Intra predlctlon pr ovi predi ction of the

TheChfdsent ipheskioh efheRilBy irelsgty tdegiodeddatxehan8kement, and in
current frame. Inter prediction gives a tenporal

partipalgirdoi wreasking pad deeedingpiorrensieqyieacesr r espondi ng
but di splaced block in a previously decoded franme. 15
Mul tiple reference pictures nmay be used for inter

prediction with a ref §£20IeGROIINTE i ndex to indicate
which of the nultiple reference pictures is used. In

Pixef her Fimaygre aién‘iemtepredﬁ«:bi«bhngs an| impbniglrg  ghartodfi oddo coding

a0 s T 0, MG UL B8 8108 2 chre

thre€OpixBi gfrecﬁ’&%‘éﬁ' ﬁﬁbth@)&@ dt'ﬂ%e%l Qfarﬁ@fyefrﬁPé eirftef LM EBi-dr8diction.

nmenage ['1st and [1st 1. 'In such B-type pictures,
Intrgi pg¢@cdpneq1rpm¢@ls plr @@ad:tal opredictignepf hdre lawtrent oplock from

l.List. 1 1}s owed redlctl ns us an _average .
previplily; deboiindo Hrtnns o R Pohe sl Rl gives a
temp8tar SREBc b6 offthel dLaeht Plodk udthd BecorRbgbéRding but displaced

redi'ction in H 264 represents a wei ght for

blockespaqrevisiuslpidecaleddramsal prediction and al so a DC
of fsets for the weighted conbination in the slice
header. The general fornula for using weighting

Multipté @eference @il@ﬁilres rmdiyc}ﬁe Ql@,edsfor 3Atd? prédivpibBowH Rleference
>> Shift) + o and wo are the |list O

pictyfg ingex 5@ é&ﬁé‘f%ﬁe ‘aha:m/@if ghta.rﬁgﬂ%l@t wfergnreppictypgs W used. In

e L P

the allowable reference pictures are managed in list 0. However, in B-type of
inter encoding, two lists of reference pictures are managed, list O and list 1.
In such B-type pictures, single directional prediction using either list O or
list 1 is allowed, or bi-predictions using an average of a reference picture

from list 0 and another reference picture from list 1.

The weighted prediction in H.264 represents a weight for respectively bi-
directional prediction and also a DC offsets for the weighted combination in
the slice header. The general formula for using weighting factors in inter

prediction is:
P = ((wo*Pot+w1*P1) >> Shift) + DC (1)

where Po and wo are the list O initial predictor and weighting factor and P

and w) are the list 1 initial predictor and weighting factor. DC represents an
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of fset that is defined per frane basis and Shift is a

shifting factor. In the case of bi-directional
wWQEr@dioctouon mo w =0.5. Docunght [2] suggests ap¢mybE1007/000640

intra-inter -predictive coding node that 5 allows

intra an i nt rfr r edi,c s to he.co
offsel bty PEREChDEF [ERRR BEF R A nB OO GLICTIfNE AREIOT. In the
caselBildireedbhdl %@Yl%haﬁ%@f =@@g.ected intra and inter
predi ctions or a differently wei ghted conbination of

the intra and inter predictions is used. 10 SUMVARY

Do A B 880 8%, MRS 0 LA PBRLSAE U5 R Eppode

allowp$ BHES istraCanapRaef iftamel phddictibhysto des aﬁﬁlbm%tlgﬂigether for
is applied to all pixels in all macrobl ocks of slice

hybri¢hnqosling el ragcriohlesk. lndisr hyhridacodiag @n enerags ef selected

1ntrd f%nfda{nteF ea%ﬁ&% r Omffe{}ﬁn’u%% l‘@i ée%i-ﬁBﬂ{e(’tﬁora R the intra

resen i'nventron-ove omss ese

andmmrpmkssmfseﬂhe prior art arrangenents. 20 It
is a general object of the present invention to
provi de an efficient video frane encodi ng and

decoding. It is another ' t he present
! nvention to provide a ﬁm‘%lg?odi ng and decodi ng
The | 1 Sk %Eﬁ%&ge%@l M Qg@ﬁ@éﬂf%@ééﬂd QUSnmdRg of the two

ese and ot’her "objects are nmet by the invention as
inpudehitreednidlyirtthe pradwtivpengt ngep alicntspicafioweiBhtsfTlyys, a same

. the present . in enIi n.in ol ves hybri d node for .
weighfds ARGt SYoPeChHl Al HAGrOHIS e Pee Bhehibsed ps inter
and ,Boﬁ/ir&ea predusnss. THfselsfmb it ®semadl Tvehvase ihage TRGity point

of at least two predictions of the inmage el enen% gr oup
of vigWwd the usage of image el enent specific weighting

factor val ues, where the WO 2008/ 004940 3

PCT/ SE2007/ 000640 wei ghting factor values are

The pPeRE&SE MW tVen ovetdignee Aty erdhotidiriybatks e the prior art
predicted values. An initial first weighting factor is
arraggeyieddd- for the current group. This initial

It is a general object of the present invention to provide an efficient video

frame encoding and decoding.

It is another object of the present invention to provide a hybrid encoding and

decoding involving spatial and/or temporal predictions.

These and other objects are met by the invention as defined by the

accompanying patent claims.

Briefly, the present invention involves a hybrid mode for encoding and
decoding a group of image elements in a video sequence. The hybrid mode
involves the usage of at least two predictions of the image element group and

the usage of image element specific weighting factor values, where the
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5 first weighting factor is nodified by a factor
nodifier to generate a first_ weighting factor
w@oompnoeisng nultiple differ e factor val ues tPer/SEa0D1/000640
be used for nodifying inmage el enment values of a first
: i et i.on. T ' ' : i fi,cation .
weighifll S8 vele s Ot b PR o BB 1P 1RBh  poniinty of the
prediefedt valeiesuncertai nty in the i mage el enent val ues of
the first prediction. In a preferred 10 enbodi nent,
this first prediction is an intra prediction. In such
A ot e R aar (8 gr AR B 8 PG e gt it
firstpweifiitingnfaictot lie micdiéfied riaymen daotdhenedifice te generate a first

weigf i P o AP 11 ORI Pl or e SRS v RS BLAL Will be uised
for rﬁé&ffﬁﬂ% \fl\fgﬁg@'elgﬁ%nMﬁé§ gr e ght .Lrégii&ﬁl@ﬁoﬁ‘h%aﬁeigh?glg factor

have 1 I ghting factor val ues gi'ving gher wel
modificatimyegeneradns povicighinsg faepore séntti nguld greftoent tlastrelative

obj ects uch as |ines and, edge in the i e
uncgitefiiing i ke RREe SRUTROL b AEShOrScLIRg: (8 Breferred
embb@irAbAe, PhRYifHed HRHiciSeCaNdnIiduR pefdititRM. Cid AdH a case,
. the hybrid node. 1n the decoding, the generated first
imagge¢lghigmigportiensof ithe appreriimage lederiens tgrpupditettiane spatially

t S n ighti.ng.facter i.s applied to.th .
clos@ofe thE FETR Prafib@Ph oY uié ¥ Bl Brt i SiohE e assigned
highemagegheirgeitogvedies Sist bempaab e WoahRstel §9MmisIe i image

wei ghted predictions. 25 The second prediction can be
elemghts anr o cuarent sroumnl hatapdiiesiwaigbtingr facterisen also have

: [ ipl e .dif t.jn d/or inter "
w988l btk Wi ! ERASA! oLt 38CKRGel Py, positons
repregentine shighpcetteist asbjeehaucimad hiafescantli 8@ges, in the image
di fferent prediction paths, such spatial and tenporal

elemsnf |I9EOBP- 30 nultiple different spatial paths, to
I mprove video coding efficiency. The hybrid node al so
allows the provision of an inter prediction with an

A correspandpng diecondnwesdhtesh faaor ipradse provated &si hiseroad group

preciqhor s Aoy ay BrIf HOAPalA ghe oL gy thergtarea ereis weighting
facto%OQSé?%ﬁ%;ﬂof(ﬁ gﬁgfil%gzgpgdigggﬁ‘l&ldcﬂgé RGLORE Q}ieﬂ@itirll% rfactor is

0
qual i resent invention as conpared to pr
applied: tostheitsanend FHORP DESURLIPTL GN dBcadiEEl DRAMANGS! the image

element group is then calculated from these two weighted predictions.

The second prediction can be an intra prediction, an inter prediction or

indeed constitute multiple different intra and/or inter predictions.

The present hybrid processing therefore provides a prediction mechanism
that combines different prediction paths, such spatial and temporal paths or
multiple different spatial paths, to improve video coding efficiency. The
hybrid mode also allows the provision of an inter prediction with an intra
prediction refresh to improve error resilience. The image element or pixel

specific weight values of the intra weighting factor radically improve the
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5 The invention together with further objects and
advant ages thereof, may best be understood by making

Wo efosiense to the fol | owi ng déscription taken PCDHEL0NEG00640
with the acconpanyl ng drawi ngs, in which: Fig. 1is a

cod 2 AP I A S A0 02500, 00,808 e o

sohadeE.di ng to the present invention; Fig. 2 is a flow
diagramillustrating the first predi ction providing
step of the decoding nmethod in Fig. 1 in nore detail

15 Fi g, JHORTPESHRIFHON LI mh I3Rawiles

Thepihef@hﬁtoh%%rtﬁ& &ing Ifﬁltt%@r %Eal]é&g argcf% Q%g% B?(gre]p? may best

detal [ accor to an
be tljrsierpt@xbnbyl nvaninigo mefe28née gto 4thies f@llblv&ded degedption taken
ust.r.at net hod. of . encodi ng a group of inage
tog eé Sﬁ@f#@ tbF%aFc\?mE%n@é’&m%ﬁa g‘rdl ng to the
present invention; Fig. 5 is a flow diagram
illustrating the f| rst and second prediction
Fig.estipratflavg disgeps dhlﬁtﬁél@aomatbodemhddcmdnn@ g. grbuipnof image

t accordin an ment of the
clerfBIE G Pllrenieaicobisats Hecckdi gt dhe BrFest B EREORN
RDcurve for Football at QCIF 15 Hz w t hout
constral ned intra gredi ction according to prior art

Fig.(248)a Hlew dirgyean ijustating the dsshprediction providitg step of the

e, e S, BS5 Tb HBLER B BB A4 8 et o e

preqeredhe¢mtdonaccording to prior art ("*") and according
to the present invention ("x"); W) 2008/ 004940 5

PCT/ SE2007/ 000640 Fig. 8 is a schematic bl ock diagram

o i YO o S50 SOMLPRCH A by BRBLCASH g st of e

decmhhgnmlethodblmckgdl lagt anoxef datade accken’dmgcw ghrgmbedihént of the
%stent i nvention; Fig. 10 is a schematic bl ock
Presgnl JRYrR 4P anot her  decoder according to the

Fig. 4 is a flow diagram illustrating a method of encoding a group of image

elements of a video sequence frame according to the present invention;

Fig. 5 is a flow diagram illustrating the first and second prediction estimating
steps of the encoding method in Fig. 4 in more detail according to an

embodiment of the present invention;

Fig. 6 is a diagram illustrating an RD-curve for Football at QCIF 15 Hz without
constrained intra prediction according to prior art (“*”) and according to the

present invention (“x”);

Fig. 7 is a diagram illustrating an RD-curve for Football at CIF 30 Hz without
constrained intra prediction according to prior art (“**) and according to the

present invention (“x”);
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present invention; 10 Fig. 11 is a schematic bl ock
di agram of an encoder according to the present
WO pwsb49en; Fig. 12 is a sch ti c bl ock di agreoT/8£2007/000640
anot her encoder according to the 15 present
invention; Fig. 13 is a schematic representation of a
vi deo sequence of image franes; and Fig. 14 is a
Fig. Scisenathenizefy PRl aidgeanobf anuddrageniinaimequisbed with a media
DETAI LED DESCRI PTI ON Thr oughout the draw ngs, the sane
decodgt arepiingHartae RieseRf Pvasdiaised for  correspondi ng
or simlar elenents. 25 The present invention
generally relates to encodi ng and decodi ng groups of
Fig. i9mége echarnttic dflock fdiagmmnofaavidemiaequentinglto the present
. resent invention, a video sequence conprises one or
MVeRUPRi ple, i.e. at least tw, frames or pictures. Such
a frane can in turn be regarded as 30 conposed of a
series of one or nore slices, where such a slice
Fig. cdidhss$ st sschfenmatéc drlonkr éiagaamobf cricthef demgerebemedisg to the
i xels. In the present invention, the expression
O&hent" is used to denote a smallest el enent
of a frame or picture in a video sequence. Such an
i mage el enent has associ ated WO 2008/ 004940 6
Fig. paTisSE20bEn0aide 4dock rdigerasherfemn gnaoglertdceording to ke present
. cplor (in the red, green, blue, RGB, space) or
lnve?ﬁﬂ?hance (Y) and chroninance (Cr, Cb or sonetines
denoted U, V). A typical exanple of an inmge el enent
. is a pixel of a frame or picture. 5 The inmage el enents
Fig. di%e inrggasheatptintdogk odigstam phegwtbee mﬁogl%rw@cordmg to the
Inesgépﬁ§§§&gﬂﬁ"group of image el enent” denotes any of the
prior ar nown partitions of frames and slices into
coll ections of inage elenents that are handl ed
. together during decodi ng and encodi ng. Generally, such
Fig. 33dp suyrhematic rgpregeaitpaenQianyidse ssqiignee Qiumags isames; and
of image elenments. In the art such 10 a grouping are
general |y denoted macrobl ock in the video conpression
Fig. 14 is a schematic representation of an image frame.

or
presen

DETAILED DESCRIPTION

Throughout the drawings, the same reference characters will be used for

corresponding or similar elements.

The present invention generally relates to encoding and decoding groups of

image elements of a frame in a video sequence.

In the present invention, a video sequence comprises one or multiple, i.e. at
least two, frames or pictures. Such a frame can in turn be regarded as
composed of a series of one or more slices, where such a slice consists of one
or more macroblocks of image elements or pixels. In the present invention,
the expression “image element” is used to denote a smallest element of a

frame or picture in a video sequence. Such an image element has associated
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standard. Such a macrobl ock generally has a size of

16x 16 image elenents. A macrobl ock can consists of
woriosiopioeo so- cal | ed sub- macr &l ock partiti ons, PCESEN0OEE0640

16x8, 8x16, 8x8, 8x4, 4x8 and 4x4 inmmge el enents. The

. 8x8 sub- nmacrohl ock rtition s _often denot as
imagd e R aMCRER LR, SUBDADERSE (U §5° RG Gretdby s, ROB, space)
or [A¥BMIOW) hhe enP6@38AAc JCOUR P bri dRABtIBA&TRRNDtES U, V). A
used to "denote any such macrobl ock, sub-macrobl ock or
typigedexanmipla ofiareimagadlemieny is angixel aba fopmepdngiastire.
i mge el enents used in video conpression unl ess
explicitly notified otherwi se. A typical exanple could

The hthddeateléhentymransganigionest gfuss MeCiakigeckklements. The
conpri ses 16x 16 pixels arranged as an array of 20

exXPregfipn 85e3obito O simage tHemenie 8% ;aryd Ahileipratart known

y 0 e pat | al S r
partE RO RP Ao RS PO, s Unaah e el LAEEL ot are
handi¥8 tbfertes. dimiag dedlifp emidlenagsdingt IQatsdradiyi sgch a group is a
nmet hod of decoding a group of inmage 25 elenents in a
rectangfar Mo anegdats (Mol Feypcrlcinaghelemgage B taemrt such

. LS sing d _
- gty des e auclueen SICRlators 00s, I omprossion
standérd $uchta pnadiciilook gemdrally lheass sizee of WG-i€r image elements.
A oS i, BB AL Ghe TSR St bl partions,
suctPh8d &ld 08x 18Nighg tdien secanth pued ﬁ{&bgéﬂ é1ém%@1t'sntr?f5 8x8 sub-

t
predi cti’on, such 30 as an inter prediction of the

maciqirleck qtartiélort ypefien theo®d bis-psutt-utdoreplackper sukhblock. In
second prediction could al.so be a sog.cond intlra

the PRGOSt S FEFPSUPRGS AHR: Pr BRBRT TIRVIRLP ol used to

dendts 4B RucHIes&EdMEck UsliBemachoBIRRREEE I pHT titWr NsisSi0RTactually
two predictions in the hybrid encodi ng/’ decodi ng.

any lashew groupies Wi 206gc00ksdaonts PSTdSER0dds00DBENPression unless

present.Jd nveption is,not .limted theretq -but .
explGHY FRSificR BB iRGr & BITPRt SRl GALe GndPBl R uminance
compoB&e: 6f anBRlcrgbRidk ch@hprieanDbL16 tigellyhiratgeddes e@Narray of

use 1 intra and 1 inter prediction, Nintra

four pPedi blackiss arv i thalr theedseerisied FhraminanchdcampRPEnts are
spatfﬁgﬁffls%t'd-gg%iq{%clllnpg 4 ?Q%OM bPLGo %:%§w8ﬁ§g§éﬂhﬂand vertical

a an r predictrons,

direqisid to/forinniSe@eb®dkar ger t han one. The nethod starts
in step S 1, where a first (intra or inter, preferably
intra) prediction is provided for a group of inmage

Fig. 9 &R &igg%ndﬁﬁ%jc?gﬁnghésmaﬁéd of decoding a group of image
elements in a frame of an encoded video sequence. This image element group
has previously been encoded using a hybrid encoding method that involves
usage of a combination of a first prediction and at least one further
prediction. In a preferred embodiment of the invention, the first prediction is
an intra prediction, while the second prediction is an inter prediction, such
as an inter prediction of the P (predictive) type or the B (bi-predictive) type.
The second prediction could also be a second intra prediction. In the
following, the present invention is mainly described further in connection

with using two predictions in the hybrid encoding/decoding. However, the
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prediction is preferably provided based on a

prediction identifier or node 10 identifier associated
WoRdos/004980 | mage el enent groud. As is known in PEESEA0N7/000640

there are generally multiple intra nodes that can be

used for_ an,i . I , . .
resein b ek GHIP T MR ABICA RET M PO ool AN StloiOfe different
f’ . . t . !
prdLfs 985 e Psnet, ooyl e auhit mode ca
use priedizctndnd interupeediCione St r]:_g‘ﬁgli,cth)%)d\lli@tqugq:@i@r(ions, N
intre, 4L hriBten AROIoHBPRnds PR A LA TRFRdt Engfos & MPfftra and
N inﬁéorf O@%?i@e?éns,ﬂk}ﬁé?é A eNsHreRosidvielegeablargesehasiiote.a

~or type identifier for providing a first (intra)
prediction. If the node identifier signals an intra

node that 20 _uses a.predicti i i Qn: e .
e TSl Shar S oevg e § R BN UBER i b Ra By mor
preci€G61 88 prevRicNio¥ a grolipasitineage elonetes torhgelerloeiven{This first

group of the sane franme as the current jnage

predjcom. isThrefesablyeasovidsde Pgperd P £ prEfistist ﬁsgﬁ%ﬁ or mode
: reviousl y decoded nei. ' i - f .

1den%f1§_r 430 %tgga‘?]?tglaltﬁ§ 1%%%&2 tlefr’égrtl%gp gﬁl)lgﬁs Héﬁ:gst %{g.g.%vn_r in the art,
therbl B¢ @drldraly r atugsipte finare @644 thant eami g asedoiep 2o image

of image el ements 30 that is to be decoded. The. .
clontémg geor. Sion PABPIG B RIOCKEAHOR G PRt S ERerediction
r.ou 2 4

o opd o, Pend e 4 16 DY sl s et see ot acines
diffesBheniraniald ofisrits paédietopseivi uesl Caratspoadinglyop 16x16

oy gh IS Pl AT [0 o Ui 20 e e
deﬁﬂfsg ld@ff%r%nt’%)rfeﬁﬁ&?oﬁ WGhediRARs coul d use only inmage
erement va 0

I*ues a si ngle neighboring group, such as
the one above 26 or to the left 22 of the current

20. [ [ . . 4.
ThoPelark S65 41 PR AL RS ReT Gt PIIC gPoIe Bt 4 providing
a ﬁlg%t g%@gpa? g@%&_@ﬂ@ﬂp 1B tRETIdROQI 0064 Bidrfalk net eiadraammode that

r prediction is to be provided in step S 1, the .
usepr edippetorion  djyestionabltie gatrir adbd HE)%E%]éfﬁg orﬁ’rPH’é{j’ég the intra

ore BT bt U5 BB B GO Dy igRoUT iR clemens
groti (1R 8heIENarfE AP the cgsest ahedevdlementf gamep.i Abexat least
allowing identification of this ther franme in the
onevimderp eprasanabdlHErm pgemﬂsgﬁdqg;fiqff nejgliboring group 1N the frame.
Fig.dilipslc?l%%qngt%aﬂy illustrates this situation. The figure illustrates a frame
10 containing a group 20 of image elements 30 that is to be decoded. The
figure also illustrates four neighboring image element groups 22, 24, 26, 28
that have already been decoded. The provision of step S1 can then utilize
color or chrominance/luminance values previously calculated for one or
more of these neighboring groups 22, 24, 26, 28 to provide the intra
prediction of the current group 20. A first such mode could use only image
element values of a single neighboring group, such as the one above 26 or to
the left 22 of the current group 20. While other modes use image element

values from several different neighboring groups 22, 24, 26, 28.



10

15

20

25

30

vector allow ng identification of the group in the
other frame used for inter prediction. Fig. 13
WO bdosmbat es this scenario. & current frame 10PCT/SE2007/000640
conprises an image el enent group to be decoded
according to the invention. Another 10 frame such as a
previous franme 12 in the stream1 or a follow ng frane
If instdad divenesr prediotidanty as Hehpraie@ninve@iOB 1t Ak prediction is
allows identifjication of the imge elenent group 25
preferablyhgcperteds based pn ﬂ@a&§e51§§1qr%t elusseat et gop pf another
t B8P e e e oVl C .
fram§ (BRE) &y Fhfttiphy obflef’ (hfthe TEER RS, BABUGES, BaSGoB image
elememhronpds iassbbmtédneighi an frambiindex ediostingrideatifieatiam of this
iptra _prediction or an inter prediction. The step S2
other gAm ¥ thavd Y SprBenes Agd WQﬁlanéfe&f@re\:h%@o@éﬁ$mement
Vecmfée%%é‘gﬁ% per f%lr: e ioﬂ}% glﬁ?qxgrlﬁag{eggg?% E’Z%"Sb%%%‘? for inter
predidtipendiigg 1 8nllwisttdies th*)stdreaecAndipeatifitment O soarprises an

. intra or, inter prediction, next . .step S r.ovi des
imagp Plerar G gHPI Y Paceidecs aear i Rodis ifjeRRen Another
framé it aRrLPrEdioeR RLAW dediy E%éfs%#?nll Ay _tf&@m?gr%%me 14.

prediction"provided in step S2. The weighting ors
The smrpwetQddgneidsatie tmatiom veewrothali Aflomentidértificstioh of the

. 25 .detai,l, for.exa e i Ng._one i,ght factor, pair or,. .
imag§ HEFIRL 45 Tho8 BT THSISGoT TOTE hariot Wee Aedrer ipgietion in
step sn (Sffﬁgh)lbri d decodi ng) per video sequence, per

frame, per slice, per macrobl ock or per sub-nacrobl ock
(partition). GCenerally, the finer level of detail the

hi ul ti ual it v. er, ~thj,s. _higher.|level
A el Y85 PN QU0 RN ofRIRKSL, (715, o AORL e ffflgerment
group N A€rm@eneion3d Hunpee ﬂJ‘reEbirfg, Wihils ipredRatim Jdi€ be an intra
present invention preferably uses group specific L
prediggioghor panr NteF msiddgiiodetldle sted DhecaiucHspainpvadye qupviding
0 . Qr. - f|c c : :
it SR R Rl T R LR ek BBl s stop 52 s
generd lbnpetfogtadh $n izn sahilat resredesoribéd ndumss atdgendiag on whether
encoded and. WD, 2008/ 004940 9 PCT/ SE2007/ 000640
the sgeen éaegeféwrmanﬂaﬁf%er PRESRHETN@Rt i on. Instead it
is typically expected that several inmage el enent
groups will be handled as prior art intra bl ocks,
A nextnstep BBgauicyidénoiitidl mecightieg fRctirscto ase fontesdiBying the first

bl.ocks. Therefore he usage of group-specific .
prediFHPRBONRRR THLeP o8Bt th SHRRCE R TopoF R REVeed ia fiep S2.
The wkéhting factors can be adapted and transmitted on different levels of

detail, for example using one weight factor pair or set (in the case of using
more than two predictions in the hybrid decoding) per video sequence, per
frame, per slice, per macroblock or per sub-macroblock (partition).
Generally, the finer level of detail the higher resulting quality. However, this
higher level of detail also means that the total size of the frames in terms of
number of bits will increase. The present invention preferably uses group
specific weight pairs or weight sets, i.e. one such pair or set per macroblock
or sub-macroblock in the frames. However, for a general video sequence, not

all image element groups in all frames must necessarily be encoded and
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5 Thus, a video sequence of the present invention
conprises at |east one frane  with at |east one inage
web@sootigr oup decoded and enBoded accordi ng t BCT/EE2007/000640
present invention. The provision of initial weight
3 1 nvol V|d|ng an_ i.nitia

decy6d HGoRuin 5 (REpHFenhdhubhPs RkEhaf sy iselivgepected
thatf se¥aral ﬂ{%et sl nh@et o%_psC Wﬂldoch avadibe efsagﬁofraa&ttqmra blocks,

val ues or fferent actor val ues. Prefera

inter ddgekynincinding intes feblackorpd doter Rebh:h:ﬂqsn @‘Hea{cfoure sthe usage
N G R

Thua| teridabiseefuenceafithiessreauht ifven figs lcdimYAkES St 18adk one frame
nized in a vector or matrix. In the 15 latter

Wlthcag Zeaséaftrkﬁ image clewsnhErerpidreader and egreodgdoansiarding to the
preé%%\fEin@Qntléﬁsoc' ated factor value of the weight

factors. A next step $S4 nodifies at least the initial

first weighting factor provided in step S3. This

The FovisiS8 o Pukist Feiattcrciersal e S ol friagovising e inital
first! Weidiing 'fé§1§or"‘§1‘18 rﬁt fe%%% %{?Qtﬁgi‘ Swéil gﬁ\‘.’fntgﬁ fe%d’tol’ hepe Jyro factors

generation of a first ting f conpri's
coulgubhavpl @16 fsame) rfavtairu*easlueiTh@r fd1ffeten/ﬁefagj‘tbr ngliiest G’treferably at

leasgr ef era factor, va%ﬁue for each i ma%%%
PR ot BrerEily Hate Bet CtpR 2F e A0 29, (aanerally,
the feygieng tfhetad®mprReYIhd ‘Péct%'r'va‘lﬁla Wes bt ARk d&l@ernatxvely

This means that each factor 25 value 1's assoclate
compyisg mvltipledaeiosreiueposig iaganizeachin iarngetos! @memtrix. In the

! 8, 05,0 CORBEIES e 15 LESPRELLYE, | BELSY YRS e e

0’ bé appti

assopia@dciaicensvaliemt e Welgit fﬁ&ﬁﬁlsﬁl on provided in step
S 1, as is further described below. 30 In a preferred

enbodi ment, the gener at ed factor val ues are dependent

stept 56 d'i‘hfse rranﬂlﬂ\tﬂtgjﬁ I1Bg péﬁf@trﬁ’fe&'l dllshhgf anthdtordepflitieRgthat is
on, how rel i abl e tg’g‘@fl rst predictions are in different

applisthfe Siehas Mnipded goadded to, Hrrisitddirsyovegbt factor. This
resuRQSird 'tHES%e’;HQJaﬁBnSB &l ffst @‘é%htﬁ&a%lf LY a{tnc&lﬁgarbses multiple

group. This neans t tor va ues ca
factmncﬁlﬁbedThlccfmsdlwgghtn_nrgo&uctmxoerefdnb]W ctchﬁprimgebne factor value
for e%lf,:ggefrget}geg%l%u eﬁﬁllncﬁbeglg}goeﬁp.ug%%réraﬁrgr% ooff1:htehf(::‘clc:ft(I)rr values may be
the same, though not all values are identical. This means that each factor
value is associated with an image element position in the image element
group. As a consequence, the respective factor values are to be applied to
different image element predictions from the first prediction provided in step

S1, as is further described below.

In a preferred embodiment, the generated factor values are dependent on
their associated relative image element position in the group of image
clements. This allows weighting the different weighting factors differently

depending on how reliable the first predictions are in different image element
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structures or contrasts in the prediction. 5 As was
described in the foregoing, an intra prediction

w@e@Bmoad y assi gns i mage el hent values to t PET/SBQYB000640
el enments in the current group, where these val ues

| rage. sl enents, i n or re nei ghhorin
oSS A0 TR BERL Sl Bl TR kB abys (Heans that
weiglet factof vdlacswbebeahodfiddbecoRihat ® pEBARENANERL Ble image
iven image elenent is in the current group from

clerppgt (BTRYP & cRIRQS) UneriRIneiofhtes (gt goredetégn ténd /or local
strMﬁrégl\%F%})nlﬂfggts h@sﬁh'gn La;REgdi ction for the given

I mage el enen accurate the assigned inmage
el enent value is. 15 The usage of the factor nodifier
of tge pr,gsant i nvention conbats the prjor art )
As presprensTiRFsihdhguioregoing. ¥3 dgdrarpiadceanepreferably assigns
imag@' SBLidg Lariey aﬂkféeﬁntcxgé elthded t3f 12 dRECA|Eld A oup, where
alues 1n an 1 mage el enent groups as was done in ghe
thestovahmest cf2ies fom pmegerdemenenin anes of wrsrd heighboring groups
. robl em by appl yj.ng onparatively. higher intra
1 @E glﬁ‘ff‘mfeacpiﬁnpqéhﬁe t?‘@r %‘éﬁ Chag¥ay difenCrikntolj ghoonumber of
intefhR¥BatLirhhgei dib edi g 0L R0 £ ;
o econ‘pa&r1 aﬁ) f ve% I olrlv\lggnL @%S')ntgrg;a\t]%/\g?g%{tge é?%ct or \;?Saf uéCh ocrurgﬁnt sroup
fron rhhgeirehgereaie menafs) iis ther seighimtring rgroup(s thattraas (were) used
rediction origfin. Wth reference 1o Fié;. %4, as a
as ISR CRFCACH d0bf hackBr nbaPeF eFlepeit, 5Bet lassofprgrate the

assigBdtifineise eRMOEt YsRE isf the intra prediction assigns
I'mage el enent val ues colum-w se fromthe | owest
i mage el enent row i n the nei ghboring image el enent

si tioned di.rectly above the current qr,o ;
TheliSitl BF (BTl HoPRRTRY shedBRRa PurrHeR hBigyR the prior
art proients alisind@ue2tkthkushide ok 3hkFdide kieighfinifadefokdalues for
WO 2008/.004940 1 1 PCT/ SE2007/000640 In this case, Kkl

all ingracpraficting rglans iFow fimagey glareentigiokps ¥ wagslone in the
Thars, €. e: S | n.the fiyst row are, .
docgézseinécni%l. C’(I)‘fr‘lr%a géél%gl i/r?\{[]elergﬁde}; soifed r]that{ prof;lsem y applying a
comparatively higher intra weight factor value for an image element that is
close to its intra prediction origin and a comparatively lower intra weight
factor value for an image element that is more remote from its intra

prediction origin.

With reference to Fig. 14, as a typical example of factor modifier, the
following modifiers can be used if the intra prediction assigns image element
values column-wise from the lowest image element row in the neighboring
image element group 26 positioned directly above the current group 20 in

the frame 10 (intra mode 0 or vertical mode):

kok kK
kZ k2 k2 k2
k3 k3 k3 k3

Rax
K
K
K
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nodi fier values as conpared to the imge el enents in
the lower rows as 5 these are nore distant fromthe
w0 pagposenent group 26 usedlas intra pr edi ct POTSE2007/000640
Correspondingly, if a horizontal node or node 1 is
used for the intra prediction, the inage elenents in
the last colum of the group 22 positioned 10 to the

In thieEas@f kit fe ks bire eliffeidtRO@ o iftrevdlugs cupd 20> ks> kesdd. Thus, the
intra prediction. In_such a case, the follow n

image alegrenisdiF0 ein chA dinsh TREJAT, ARSIERgd. gompalsively higher
modlhér %ﬂugg Afﬁ‘npgr &%okéleké]'m]a% e18l e?néﬁ‘fst ] fRAIdWEF rows as
gns “nodi fi éer values 4 that gives a
thesé: (Hfaafrainevdhsycalfmtgfmm vidieghage eleniemigerolipnem 1B2di as intra
the first colum of the group 20 as conpared to image
predigti®Rent s 31 in nmore distant colums relative the
nei ghboring image el ement group 22. 20 A furt her
exanpl e of factor nodifier is: k, Kk, k, Kk,
Corrckszpondmgly,ka“ le3 hdcjzditak 3nkdewnr cmqﬁ@n 1belSu§éGdf 8?rr he intra

orca 0015k b REShEL LD AR S22 posidoned

to theNeftl & thkbcuiding 19@@@% elesn@it grorde ot Bdusedasdimra prediction.
di agonal down-right in the art. WO 2008/ 004940 12

In sw@ra seggowwdmmgoﬁqt%gwdéﬁ@ﬁﬁﬁﬂl% PEIPSHH 4x4
pi xel s has been assuned in the presented exanples.
However, the teachings can easily be extended to al so
relate to other grou k5|kesk SkA conmon
characteristic of the 2, ifier exanples is
that the different (N er valﬂ s are sl oping
vertically, horizontalllty é &iadonally from higher
nmodi fier values towards, | gwen val lies.

1 2 3 4

This factor modifier assigns modifier values ki to ks that gives a
comparatively higher weight to an image element 32 in the first column of
the group 20 as compared to image elements 31 in more distant columns

relative the neighboring image element group 22.

A further example of factor modifier is:

kl kl kl kl
k k, k, Kk,
kl k?. k3 k3
k. k, ky Kk,

which can be used for a diagonal intra prediction using image element
values from both the neighbors denoted 22, 24 and 26 in Fig. 14. This mode

is often denoted mode 4 or diagonal down-right in the art.
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The factor nodifier used for the current inmage el enent
bl ock coul d be pre- 10 defined. For exanple, a sane

wo a@soo4omodi fier is used for 1@ | hybri d- encodeRCT/SEDOPE0640
of a video sequence, a frame or a slice.

' Y, e L. Ifier to use cauld be
An Bh8E REL orotdf b YL PixdP ] Beph predert th th geresented
examplew ddowkvehetluerieaohindmgan etesBN bhedeRthddd t8 U0 elate to
thsase each such prediction type has an associ at ed
Other BTOHP $18eifier that will be used in the 15 weight
factor nodification of step S4 in Fig. 1. In these

enmbodi ments, an inplicit selection of factor nodifier
A cpmmerdchasacterisnia é phesti dactr typdifmrdeganiplageiOrthat the

. ' er . explicit .signalin coul d .
cittelppE RRIRE) yefile ety Senifer Bt dprieonsely or diagonally
fronsRiggerl mduffier ealueRr ®wlddahieedaiggd or nmodifies,

where each such factor nodifier has an assigned
nodi fier identifier. The current inmage el enent group

[ j odj ng, _assi.gned such a difier
The ot flod ity Mea BRI BreR (05 Hilel Plaek (R pe pre-
defindut. éfoexamiple) aqsamedfadcesr ahddivends sl €5t blMhybrid-encoded
between two to eight different factor nodifiers,
STOURRi \Qﬁ acarﬁ%)o cHELGNGR: e2all8iHe 411 & srectAltsrnsdivelyihshe factor
: hdd ' t k£ [ in step S4.for
modBRe R EPRIY B dcfiiéq bastoh AP LRI RUFE pPedictlon type
or mpydsf of ride, clirrardulinhaget dehtentbgrpassihl suth 4r@eYidach such
difi.er val ues to%gtghfer with the i mage el enent
S

predsgcggodb. RRIHD AT iBSOGH G sackr Medisr thataudllt borisns in the

weighefeabenbdPivatai 808tep384RR0SES3i Ngs of the first
predi ction. For exanpleé, the first prediction can be

filtered, e.g. using spatial difference filter, to
d

i o SO BARL00gh, RIEHEL R0 HE 0 RS e s

on tie¢ gredictiqrogibe casd for Meimense sieé hgster! AeRlexplicit signaling
tructures (%tgr ong _edges/|lines) are WO 2008/ 004940 13
coulpEticsrabigelnOgeuscd pAepesianiof grample atsper senatid idfferent pre-

definéal BRSof 3Rddl r.e. | er. [ t of.. Vval ues .
H?t han’ ot her flnﬂe@% e g?r%nétaar%oglut i o%is&g%ﬁ%‘&%ﬂ%?{cgleﬁ assigned
modifieak lentifieucliteescutrein énblger etasentt beosp! 86t @en, during
decod@Gt or. nodi fi er isrﬁggj ed to_%,he initial first vvei%_ht
OfiLgy SIS Shedrh & medifier ddertifist: Gengrlly salwe few bits, such
as ot P thEddBitdlist F Rl EirE@ThL %llo\ﬁh%eé sef@%’ti%z{rﬁg’cx;ré&?tt{v%nto eight
... s typically inplenented through a multiplication
different factor modifiers, which could constitute a suitable selection set. The
modifier identifier is then employed in step S4 for providing the correct factor
modifier. Although less preferred, it could actually be possible to transmit

the modifier values together with the image element group.

The modifier values can also or in addition be selected from various
processings of the first prediction. For example, the first prediction can be
filtered, e.g. using spatial difference filter, to discover any local structures,
such as lines and edges, in the prediction. In such a case, image element

positions coincidence with such local structures (strong edges/lines) are
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between the initial factor w and the factor nodifier
al t hough ot her procedures %'additi on or XOR) are
w@omsiobioed An exanpl e of sudR a generated 10 PQCT/SE2007/000640

wei ght factor could then be: w k, wk, wk, wk, w, k2
prefeffs ki PobS PRATH ST el Mt Efie foctor
valuewpl tlean otlserasshgged elemthe pdSitiomsgec@heidenicegr wiffy, weaker

the factor nodifier will generate a set of different
Strucfgk&Sor nodifiers W ki, where i=1-4 in this exanple,

which reflects the relative uncertainty or expected

error in the used first image el enent predictions. )
In eitBet case sthenstleeted factor enodifferris tapmdieghta Hge fimiadrfitsh weight

rcto} 15 $BFo0h: oo RA S BRI YR actor

valueB0SHis eAsdBicadthat ik ithpiddils irfiplerhénted) thf@ugh)a rhiltiplication
2); t(j-?e 3); (4, 1) and (4, 2 have relatively higher

betweesct Bre nivatie] clactas eomparckdiio fcker meddlier) alteapigh other

SLLI s k , A
procfipsb BfiSigh o $0, M Bothbe, My Crdfarts, oipton f giperated
first Wkt Iscr iulgrieindbeg and using a first weight

factor of step S4 can also be applied to the other
wei ghting factor provided in step S3. If this other
factor is an intra i ghtipng factor,7the factor val ue
to use is preferab V‘ %6087‘8%49%5‘ 4

PCT/ SE2007/ 000640 | wgi,eotiéd bdsedvén|the particul ar
intra wei ghted nodg,ysed,for ,the second intra
prediction providef I A st'ep S2° Thys| the factor

nodi fi er shoul d t heti*shat&s r@’ﬁbec‘t’#’v modi fi er val ues
that put nore weights to i mage el enment positions that
are expected to be nore accurate when using the intra

Thus? e@'éﬁdjcl"f‘cg 'n%{"a lsi€elePRlifid] HrR8avdight RRunei GhbRr h8Signed to the
f mage ele %

nt group uses as

image element group, the factor modifier will generate a set of different factor
modifiers wik;, where i=1-4 in this example, which reflects the relative
uncertainty or expected error in the used first image element predictions.
Below is another example of first weighting factor in the case of, for instance,
a line passing through the image group. In such a case, the image element
positions of that line [(1, 4); (2, 3); (2, 4); (3, 2); (3, 3); (4, 1) and (4, 2)] have
relatively higher factor modifiers as compared to other image element

positions:

wk, wk, wk, wk
wk, wk, wk wk
wk, wk wk wk,

wk, wk, wk, wk,

The above discussion of providing and using a first weight factor of step S4
can also be applied to the other weighting factor provided in step S3. If this

other factor is an intra weighting factor, the factor value to use is preferably
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second intra prediction for the current group. Mre
di stant inmage el enent posi %i ons have conparatively

wo oswsnoagsoci at ed nodi fier é | ues. If the predPCL/AEIV07/000640
provided in step S2 is an inter prediction and the

select@ﬁegégéd Yh tihe Iﬁ’éﬁi’dﬂaﬁg 1h@ra§t\#éi§§téﬁ iBod® 1$dd dor the second

ediction, the inter factor nodifier preferably
intra @rsdimim ptra‘{nldy:dopp os¢p S2odhfisethe fhatoramaskibier cﬁhoé!id then

ared to t nira f |f| Sp
have 5?5%%%“’%6‘39 Fg% ga% r{goﬁ%bo?lfgﬁgélgr oup aﬁga gfement
os1t16ﬁs' E‘ltléta aﬁ‘%e@kﬁébﬂﬂ&l has ke leytd riceuratgliwhen waling, the intra
a nore distant inage el enent position has a
prednct@m,ar at beung clesayée thet BeighborEE nage aiementgroup uses as
i.cal u t
secor A8 pEXAURLS ULt LUBHAE gk OulBran, WikEh; TBL Element
positisheeida admpalratifely lotwrer agwoeititetlimodifieerefloes. has | ow
intra modifier value but a high inter prediction
val ue, while the opposite is true for an imge el ement

If the; idli]cg:l@rtx Eﬂrg{?hc&%{] SpdyY S.Qolfs dhentdH ﬁl%d%ﬁghcéﬂ@ Rhe éﬁ‘ggiction

I'S con I mpl i es a val ue between 0.
promaml in saapl Sl isownvlaxltrm plrnqiicltxem dhednter factonenodifierpreferably

has & cbipsantielS, APRRETS RORUITCIL1S ShoBrdhRcRP TR Ricte the

intra | FR&8r PoskirRY. 2Rpkyi Ba tikeadd réltern/@itg fﬁosﬁﬁ@horclose to the
generated in step S4 to the first prediction

nelghfmowllgi gioup ysep &5 IntrEnprecistieRnhadtd MW pIErE rnaﬁﬂiflef value,
nvol ve

whie AT e oSN SRRl g e
modifet ghluéagt eypishl IQXamlef eould j thdendeeso tume ianngeter modifier

el ement S|t|on in the ge ele .The .
vatuc Ko e ot et e Bave helrah (BB of the intra

k.
predic &ég%@@ﬁé%%k%g%ﬁ%&ﬁﬁﬂPeﬁ%% %Qg H’\V\gtt%% diction
valudg%ﬁgﬁ;ﬂ@ﬁﬁe @mtﬁéhsméz‘mmma@%&mmmhmmga hlgb certamty
8/ 004940 . PCT/ SE2007/ 000 Xt . st
of theygplgpprgdictip f iﬁktnee,qccmfga:? @P{aglﬁe P %g A 8lue between 0.5
and PL&E &;lb@'?raflﬁé irdpleed ﬁ%@u@ k@ rBBtintdivhs 0det @r31iikatHeosase of a
is performed in & simlar manner as step S5, though
maxiosimgvaliiefadrlent i nput predictions and anot her
wei ghti ng

A next step S5 determines a weighted first prediction for the image block by
applying the first weight factor generated in step S4 to the first prediction
provided in step S1. This determination preferably involves multiplying a
respective first prediction value for image element pij with its associated first
weight factor wikj where i, j denotes the image element position in the

image element group. The final weighted first prediction would then be:

wkypy  Wkap, Whksps wkupy,
Wy Dy Wikyy Py Wiky Do WKy Dy
Wiky Py WkyDy, WkyDiy Wik, Dy,
WPy WkyPy WikpDs Wik Dy
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5 factor. The result could then be in the form of:
w2gll w2g12 w2ql3 w2gl4 w2g2l w2q22 w2923 w2g24 WP2
WOE20020804m29g32 W2q33 w2q34 g41 w2q42 wW2q43PeRSEzbA7/000640
or w2111g11 w21012 w2113g13 w2114gl4 10 WeP2 =
w2121921 w2122922 w2123923 w2124g24 w2131g31 w2132g32
W21339g33 w2134g34 w2141g41 w2142942 w2143q943 w2l 44944
A negfeplaidShgdoliermiaeh e weightedapradbelion exf the seoedchpsediction for

. t ared cti.on.. P2. re i.S the inage
the e, SBr3GR0 MR FRlcEifuchs YO iR 1 o Hpidhdianner as
step ﬁ:c;onldonghd}lietﬂggrdi?&’lﬁeﬁrﬂwe%ﬁ%t fspream@ltl i@lﬁ@%@dp%ﬁgth?éﬂ Yighting

C optiopal ly iltere ef ore_applying the
&KioﬁgfﬁﬁF§$uﬁd¥“§ﬁéﬁﬁﬁkbeﬂ%éhF#P§$1%@ediction can be

| ow-pass filtered, whereas the second prediction is

hi gh-pass filtered before applying the respective

first and second mgglt]i ngzquactv S wﬁdjg ot her forns
of prediction pre-processi nzg 20 known 1m the art can
Ze

be used accordipg, Lo e ghldsent2bnv¥rfion. The next
step S7 generates” a |dggdedgyerwi@n efgf he group of
i mage el enents bas nt wej, ght e i rst prediction
determned in step 2g"r‘ld @%@ % i‘“ghtq/é%“‘ econd

or Pprediction determned in step S6. This calculation is
25 preferably perforned by, position-w se, adding the
respective weighted i mage elenment values to obtain w
kyp y + w2gj or wi kypy + w2l fqt~ for the different
i tage el enents. I[t2fidianthlepat Wdiy thdbaps esent

i nvention that f PI SSiy f whes i mage
el enents i s/géne Z\%leglt aklgl%ggpl aﬂ%qzlgn t’ zgq"? rm of WD

2008/ 004940 16 PCIrSER00%7 680640 s%dditg+% i esi dual
and/ or filtering|whidi nedl pgsubiisq,, For,lgxanpl e,
residuals can be added to the predictions after
appl yi ng weights (w ki~pi~ + w2qij + R d).

depending on whether a factor modifier is used also for the second prediction
Py, where gy is the image element value at image element position i, j of the

second prediction.

The first and second predictions can optionally be filtered before applying the
weights. For example, the first prediction can be low-pass filtered, whereas
the second prediction is high-pass filtered before applying the respective first
and second weighting factors. Also other forms of prediction pre-processing

known in the art can be used according to the present invention.

The next step S7 generates a decoded version of the group of image elements
based on the weighted first prediction determined in step S5 and the
weighted second prediction determined in step S6. This calculation is
preferably performed by, position-wise, adding the respective weighted image
element values to obtain wik;py + wagy or wikypy + wnljg; for the different
image elements. It is anticipated by the present invention that further

processing of the image elements is generally taking place in the form of



10

15

20

25

30

Alternatively, residuals are added to the respective
predi ctions before applyi nlgq_vvei ghts (wi Kkip< (pig +
W0OR20088)4940 W2X (qi ~ + R2ij)). " The nethod t hen ePdESEDH01/600640
an alternative approach a table | ook-up procedure is
. r I, .
aadi 0 LS oo P0G Ui ARspiedhanie Lol hegiduas
can pe ediddd oo the phidittians alfter dpoking weikhes ¢w: g ghtiesy; + Ry

tabl e, | ook- val ue i s ,added. This table | ook-up.
Alterpafiygly,s TepisHiajenérat aldBaed et oerRetye ;?reﬁgtwns before
applyéi?xggxggitg@ftgqh;i%%?ﬁ- l@fng@{bgbfq}f +bR9ile)ﬂ. Pie nétHROfhen ends.

W se ference between e two predictions.
A typical exanple could then be: wW2gi~ + w

Ki ~ -0j 15 where f epresents_the resul.t fro
n e aitdbitleoprieat: ry el AR *PROSGAR! dhacigvesd for
genePA 888 rth%diéif(ﬁié@ieﬂhégé gho@dp. lreasichoaeagt drieoneh@miredidtions is
and w2 can be equal to one, such as W=1. A further

usedpas $i babkia predictien; e miiehtadablgelapi-timgvabisppeigighted table

a_pari ot a I - Or .0C e :
toots Tyl Ty bt RARRE A AP IBLE IS ST il Mased on
the faeentd Bgcdnd vWweiedhdtions,aprbioa Blhdiagidver s gimeage element wise)
... prediction as W kijpij + ur2li~gij or wi Kkijp.j .t )
diffexgncggpetwaen Fla%fwmrﬁdtqﬂ%ﬁ%-a‘bmg%cab ﬁxaalplgrfﬁﬁgééh?na e
arbitrary wei ghted conbi nati on of predictions can be
25 performed for each image el ement such as: qil' + J
i j k(piJ-qU) where di idogyentw:bpgiiisty non-Iinear
wei ght ed conbi nations are defined in k 30 tables
where even each inmge el enent position ij can have
wher2Pf%) Fesrds@bli8hel festdt #dnh GhRatAsle M¥okhep REGRGNK as input. In
_inventi'on that the basic prediction does not .
this nadegbave Iprehented argemehsatiencridleastdms pbithgsweights wr and
resent ed, above. 2008/ 0049 | SE 006
ws oBh E BUEBLIS G T BRake f meat o PRETOHIGE R Hibtude the

weighfisigCcdthplitely 88 aspdacifethe fabdeicok-urs brocetivres etrihdas:
prediction and then trins the basic prediction to
nore correctly represent the original imge el enent

group by usage of a 5(@@ htféj ‘péﬁdi ction obtainable
froma quantity cal cul’dtedtrdmtHte first and second
prediction. A preferred such quantity is a difference,
such as i mage

where £, , indicates a table according to weight wn and we that gives same

prediction as wikipij + walijgy or wikipy + wagy. In fact with this table look-up
approach, an arbitrary weighted combination of predictions can be

performed for each image element such as:

gij *+ fiik(piqs)

where different possibly non-linear weighted combinations are defined in k

tables where even each image element position ij can have specific tables.

It is anticipated by the present invention that the basic prediction does not

necessarily have to be the second prediction as presented above.
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el ement wise difference, between the two predictions.
The weighted prediction is preferably obtained froma
WO aiws@odoank- up procedure. Howeler, this aspecPCDSE20NE000640
invention is not limted thereto and ot her
possibilities are 10 possible and within the scope of
this aspect. For exanple, a pre-defined function can
Thisssgdte SfUBHY idris@st inRiiticdhokt Ries &h@aéiﬁ'_rﬁf'@cﬁgtion selected
value to be added to the basic prediction. 'S
fromgspdist anf@ seenil wasdictinn Rod Eherdetcims ripeabagsicupredfiction to

[ ' fr.ane .of an_encoded vide
mold ROEREATTTRbR el 1% R OEL Bl aFGRAFT A By e of o
weightsdi predictioh dbeaigadly fioin idggaenelterRnésiabd from the first and
roviding.a second, predictjion of . the group of inmage )
Sec‘_g‘l‘“gd%fﬁfjé.tl%eippf?fﬁge& ek (ARG ip cediffaBngeasuch as image
elerh&ht aWiQée‘?iiﬁHé}{be\’m'de%wEQ% ocfa@ertv&é Bl_rrgéfc&f?)*ﬂsy &, weighted

inter prediction. A basic prediction en sel'ette
prediction e preferabln dbdavmdd fpnedi ¢hblenlodkHuire dlrbyedase dowever,

.on_a fl 20.associ at.ed with.the encoded group. S
this A??%?%aﬁg e )}?v?q]]téop i1s &3@( Igm%eéic Blﬁecr)eto Fﬂ‘ré% iog}gxpyé ,PqSﬁlbllltles are
postitge ee@detthshofid Rbpbher ghups i@g%?gg?p%%‘lhg%,' Qe?re-deﬁned

to be the basic prediction. A ti'on to
fun¢tiomcemeupadhe paaatitt aompyt ehdnoutpuots ted thasathgmahie to be

addg&qpt&}%‘%&%c&%}e@éﬁ fromthe first second predictions,

preftera Thce between the first and second
predictions. A decoded 25 version of the group of
.image el ements is generated based on the weighted

This,agets tBHSaHvalwes panethast efideceding ageodpddahge elements in

Si [ t n. an,addi tion.

o TR, Sn UL A SRR LA A i o
predibon rafrihiengrooipt af imahgeclemdrite ardd previghhed @M bidiction of
al | ows psage of different trinmng prediction val ues i
the ZspUpy of Mdes SeBEHEs OB (et GURLICRRERe 1S ecierably an intra
dHifibRRAile Rhe Gk 5 1BLAL A Basi icti
prcli i e P b 4 pRIUSEY SAURELE AR X B prediion
is themes¢lertad frosditbeifinst aanddsedvands predid tipne diypidadly, based on a flag

K rabl.y the predi.ction selected as hasi ¢ WO
asso%b%‘%ﬁo%& o 8 PEFPEES 0877 BB06ATCT af_é\s‘?th i the first (o second)
predattie rat t}Y69|e)zﬁJco§éd|§i%ﬁQ1dbf 1188.grbi® EbdilebeNbre-defined to be the
Jorediction values reflect |ocal contrast changes In
basig; preshigiionnd greighteds predicipadiatttion thedbakix peediction is then

11G1d preferably t rediction, sel.ected as I
provgcgés‘clfj ct%éregg Pt Fo%ﬁagpﬁicsaqg‘él%é%? tg?mt ﬁlé&: p¢ efteond predictions,
preferabiyta aliffateswe betheas the dBe00Rid havdond Pes@debns. A decoded
version of the group of image elements is generated based on the weighted

prediction and the basic prediction.

The decoded version is preferably generated based on an addition of the
weighted prediction and the basic prediction. The trimming obtainable by the
weighted prediction allows usage of different trimming prediction values for
the image elements in the group, where the different prediction values reflects
a relative uncertainty of prediction values in at least one of the first prediction

and the second prediction, preferably the prediction selected as basic
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elements for fulfilling the operations of the above
descri bed decoding nethod. An encodi ng nethod of the
w@e@sao46 nvent i on preferabl )}81 nvol ves esti mat PESE2002@0640
first prediction (intra predi cti on) of the imge
Nty tinat |
precﬁt:ﬁg}éon é&&ﬁﬂﬁv@ﬁr i\(ﬂ ggért}/o& o %f%%gng;bqteﬁ%q%g%ﬂ%s reflect
locaﬂslcﬁ)giﬁfﬁstgfflﬁmpgd &S i1p ra;vleaus |O¥1fed@BEf:id: et fp’Pbdl(ﬁﬁigﬁ@ththe second
asic prediction is  preferably perforne ased on

precg@%@cpr eebwﬁl Rsractinn selestest Anareia predigtion.

represent| ng the imge eI enent groups with the first

or second prediction. 15 Generally, the prediction of
Thist hepéctr ef thedreeenhdnperdim tdlom inh«ah/eb&stdecodpr éeeimhg decoder

elen%%i grg%J ggﬂﬁlt S& rr%il%ppgual lo{ﬁ% o?if ecpgh lv%\gfcf%ﬁcnbed decoding

metbgHect ed as basic representation. The trinmm ng
prediction is obtained froma | ook-up table or
function using the 20 first and second predictions.

. asi c diction 0 t anc
A GRRibEIhgitlort oF R PERBAERNENIRE Ryt BRLANEReg Sstimating o
first"psédiBibnNEAESS @Téﬂktﬁ@ﬁ) tdfethd l’iiﬂa@epéﬁﬁhéﬁt @rotipaks previously
best represents the inmage_ el enent group. In clear

desqrgprdt asd eﬁ‘ﬁ@wrtmg & §¢@me tnr@ﬁlqt@rp fater aprgictiomdcafedhe image
elen¥hit PRks1 }:ﬂ%'heg!f éts%‘ prfghc’uon is

ase a d| Féren e%etv\een the |n
prefpradsty Cpenﬁcmsneéf heasssh et redmetivel atros reprasergntionsr indicative of
havi ng encoder elenments for fulfilli ng t he opera(i ons

repr&ﬁ@%ﬁg B EPABS cF BT e BRI ViFR t HiRsu fir OFj gecond grediction.
GenklQW, d'tﬁgr %ﬁ‘bﬂie‘tﬂﬁ{ ref ithg et ShAR RVcBhaP¥biHYh that best

initial weight factors according to a particular
represtoi teat grofup He pemsemf uedihy, os. Hde lomeshabsociated error

contjnues.froms 2 of Fi A next step S10
reDrE A Ta e SRR TR ERHSIF SEPSRo BRaPRe | mmge

el ement group. This identification can be WO

2008/ 004940 19 PCT/ SE2007/ 000640 perforned by
The prigumning gr w@p@ms ghieingd fiem & looksgpdable on @mﬁa@@ ptsing the

N L L

an mn@oplmﬂmﬁ@neﬂaet@bbﬁd @htrbh@rediegionehi@niot %egi;baaﬂy be the
eég identifier is included in this encoded
mtra chresigtion: tat Bestt Repusserts dihec dgage: wlerngaht ggoug: In clear

contrst!SAk fiird HhRAMHEN PIOTRELEL del&REHT ¥ S obtain a most

suitable trimming prediction based on a difference between the inter and intra

predictions.

The aspect also relates to an encoder having encoder elements for fulfilling

the operations of the above described encoding method.

Fig. 2 is a flow diagram illustrating the step S3 of providing initial weight
factors according to a particular embodiment of the present invention. The
method continues from step S2 of Fig. 1. A next step S10 identifies one

initial weight factor for the image element group. This identification can be
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initial weight factor. An inplicit procedure could

al so be used. In such a case, a sequence, frame or
wakioswompeci fi c wei ght can béd%sed as starti ngPEDEE2007/000640

and this weight is 10 further processed based on

j rial.. The ocessi ng can for exanple
pertBHB LOMILMLE! L oo Rracses] 10 can (ol Sxable, o oou,
the wiied doMframeptewiiles! YheegeAgs H&%ﬂ@éz%hegw@?@- factor can be
. %Le%gent 8{oup., For exanple, a delta  welght ue can
sign dassthes i whigymndosedorepresentetighbof i thg timaget element
o | Bhirgli auel; : fyr.t her le is the
groviT8r 2nV s ErAide ARt 1S Hioliced ! Y Sle®f Fiserpntation. In the
lattemetghothagdehtifientisgusegsforThelovkrbgr pebed@i@hRer idiahtify the
niti {ou%j}%nd whi ch particul ar nei ghboring groups can be
mt 1% 65 Afi%ed based on the particular intra
predi cti on node used. This processing could for

.exanpl e use the residual information of the
An ipglighiboreerfureockuldoabid) bistusetlhdn such a case, a sequence, frame

L celframe/ seguence-,specific starting wight. In .an )
or Sg{:{:’ es'(reﬁr}ezgftﬁffl e legﬁ p%ﬁrbal%tﬁ,usieﬁ_f 85 M bR S PR el BHSoeight is
furtlodr PRoCeg¥edy badsdyofesaiad iﬂﬁ@ﬂ%aﬁér@éﬁ?nf‘h@{ﬁfb%t ﬁgﬁ& can for

e e

be used as weight starting point. For exanple,
example; yiHize; Hrigrmation of thenwiitpboweigitgfaupr ceald used for a

[ j I rti oi.nt. The_residual
prevERSY ddAch AUeHA g SKAGK BRI Lo IRl Mabic, a et
weigheivgiitie faaat bie. added epoattid Gveighe rhoidri a%é%ﬁ%ofrﬁ% @5 get the
. ..clan bgiqédflneda o% at 25 | east proportional to the )
gl yet tPF,cAr BT heRIXarmpls Bathoenpdiamomeavarpge of weight

t W ' : L J.esi et ween .a .
oS IR Sl Epcach s U ALK nbori

groupApkoyletvtashr phetientze inviglibqringi gidwps @t bé here-determined
r ou The di fference can then be used in a

urrent : : .
base@a%ﬁ’e- eoBRT “l_aﬁr’6’&5@@@@%@%%8@?%%@- Theés ipipeessing could
for egirgle dRCHRS residum! ingbihytidal hask Tigh?D Afe BRYE to adjust

el ement basis, the inverse of a resi uar of a
the celiqedSrponal srpugnesespetidicenstartisig | oreight.a hei ghbordltgnative

] e: r ar, the inverse of an .average )
e NG TR —
elempnsidroops can bl LisplHeaBewrg ISRt ik eI le, th

. groups. WD 2008/.004940 20 Pﬁ%aoo;}%g&sm A nexi P e

resﬁ&@i pg’éo@aélgpc @f af eBetghbasing rgiovn i eruldeicghstitatt g suitable
tartfd A€ Fhd Skl Laent, f i i.n ep S 10. Thi
S a.r ca%)g;m ation prsel}el?ragm%}uieﬁ%o{%%!sf&%&g{ ré% q%ﬁae%htg get %he initial
weight factor. For example, the initial weight factor can be defined as or at -
least proportional to the inverse of the residual. This can be performed by
determining a difference in residual values between a neighboring group,
preferably a neighboring group employed as reference intra prediction, and
the current group. The difference can then be used in a table-look up
procedure. Alternatively, the initial weight factor is implicitly defined as, on
image element basis, the inverse of a residual of a corresponding image
element position in a neighboring image element group or the inverse of an
average residual of multiple corresponding image element positions in

multiple neighboring image element groups.
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first initial weight Wi froma predefined nunber, such
as W2 = (1 << Shift) 5 w, where the operation <<

wo pvslowmgo | ef t -shift x vvlth2)0vvnen X << y and Bii/EE2007/600640
a shifting factor. In this case, the first initial
wei ght w can be associated a weight index defined
as: Index = (MaxVal - w) >> Step, where the operation

A next¥RIVS$ 1 Id0bli$8s thé tahdr Mhitial WwobRE factor ﬂv’oml\'ﬂi@«/ﬂirst weight
is a maxi mumfactor value for Ww_and Step_ is a st

1dentﬁ%¢;ql dn stem Sil9. (EBeig ralcudetipni peeferablyi mveleas sumractmg the

et B L AGHE Aol oot LSt R Ml it -

wr, vﬂlﬁd&]‘cd the bbégatum( apiremloés ldfeshiftar angt grwhencjc u@y and Shift
Shift = 6 Val] = 63, MnpVal =33 and, Step
is & SRR FRHR 15 oS PR tb@ Srsdpngielgrerehg, 15 candpe Aoggeiated a

Welg%h?(ﬁ Hbﬁﬁ r%oq#gé = rst gﬁ%e—pﬁ il S&:I?erﬁE?éj the operatlon

ere ore, sec nd Initial
>> irfvabttesy sghtehnﬂimg wfwih ¥y whdre ctepy, MaﬁVaFlsga r&ap(smalm factor

fl.ow di agr, i1 lustrati ddi ti onal oft
valug b g ROl B EPGECtor SHE fethon BTN HYaE g flifferent
possﬁ:ﬂ@ Rivégh@fvaﬁhéb ofl A 8¥dpsS Frekn M&@Qr&@ﬂlﬁﬁ,{rﬁt fetér value for

ference, such as imge el enent w se difference,

wi) betM@eWaﬂ h&piesd, dbut f nostlimitinge coamplasdiadt these ugatrmeter

e, ShA Bt MERS0E0 08, e, 0 RRENGE, £y 2R B thn

contierd topﬁ@@lsztlo@ngach difference value is used as an
i nput in | ook-up table containing multiple

di fferent melght val ues or wei gh value pairs. In such

In af a%?er‘fﬁ% 8 %ﬁ?ﬁdﬁﬁ%ﬂtm@ig grS L fg%mmé&. . erefore, both the

associ at'e erence val ue or
first dhtif SHcendelmathenghiefa&’hd)rs dheideortifest in hhe isatp eI @ht

to use is then the weight factor or pair that has

associ ated val ue closest to the difference value or

Fig. Y5 Ng ig%\%??i%]r%gn' Pﬁf‘srti‘ei’ﬂmgnﬁﬁnﬁéaﬁi&%lt Reesli &ff @hen@ecoding

val ue. e |l ook-up table only conprises one
metheel ghFiget. Thel methodyconthaues fem Wepgﬁt? Qfalﬁlggel A next step

at ed refrom ag descri bed, abov ect| 0
s20 Rl E, RS i S5 R I RR iR SBRPRALAE between
the prRVM&P fi?st @hd-k8ecodd PHRIZEIHH HRARAOIr2the hybrid decodmg The
PCT/ SE2007/ 000640 Instead of getting the_ initial

diffexqsicgheant edsn Retelréneddr: appling aspatipl Wilfeengg filter in each
prediction. Each difference value is used as an input in a look-up table

containing multiple different weight values or weigh value pairs. In such a
case, each such weight or weight pair is associated with a pre-defined
difference value or difference value interval. The correct initial weight to use
is then the weight factor or pair that has associated value closest to the
difference value or having associated interval encompassing the difference

value.

If the look-up table only comprises one weight per table entry, the other
weight can be calculated therefrom as described above in connection with

step S11 of Fig. 2. The method then continues to step S3 of Fig. 1.



10

15

20

25

30

conbi nation could be defined as the sum of one of the
predictions and a table |ogkup of the difference
whedosoerndd he provided first #dd second 5 pr e dPCT/SE2V87/000640
Fig. 4 is flow diagramof a nmethod of encoding a group
of image elenments in a frane of a video sequence. The
met hod starts in step S30, where a first (preferably
Instead ef )geptingi thei imitiab wesgh nfroed of @iblé heok-magetR! £ORM] weighted
co rouqo to be1 1& egé:f?de . In the case of anintra
mgifé%“&?i 1d; Re defined g thesywa pl onevef ke predictions and a
tablé eRdiimdot hieu | @tﬁ,@ggn | | | pt
encodi n% nodes g{nl(fjfEP%(?é e]gc sug%?ém@%&?%%#]cﬁ?%tti%d second
predigti@as.or val ue indicative of representing the inmage

el ement group with the particular intra prediction
node. This is performed according to techni ques well

Fig. kniswiow rliageurardf.a hithedodmitoodilg SEANGSLE i i
di s%or si,on@%RD) val ue can be uoseldgasga suiot é%%g%glgg}ents ha
frampee pf & grideR i seeuenrr; S'vo mathed istadtsf imetensS30, where a first

, i s _th dicti ,
(preBEDOORRER o 2R, BBANBCPEECL IRl croup 10 b

encocled. iy Gostage ofkid $htrleopredietiog, thes ses) @8 balttally involves
nodes and 2 is a scaling factor

odi ng t he pr edi clgion J ) )
Sear¢iyisy BhRigth Hee g fegaptrvalabinantin ercetingdnoglesvted, for each
H @8, Belchiat MAdARiveSof YOLEAYin P2 |
e S TP Py erber) s Bl oot the image
elemgné Erasipgwithp the gpamzeiaatinam wrédichienusasia sThiy I performed

edicti.on for the rent i.nmage el enent group. The
acc"g@lg‘% £, (RE YR, BTk KGRt il fty &h TR sepmBle, ghe peandard
rate $RsREERA (RDY) realDeeeh§t hON sl LS ?dﬁﬂft%lgfeeérf& representation.
. typically an identifier of the selected intra
This gfgdﬁaé‘tl? dhdeBaes@s:such an identifier allows
identification of the relevant 30 intra prediction.
In the case the first prediction is an inter

prediction of the i nagrDels®RixBIroup, the best
mat chi ng i mage el enent group is searched for froma WO

2008/ 004940 22 PCT/ SE2_OO7/ 000640 refer ence frane in a
wherBrSABt & fﬂéq?gec‘f‘i%ﬁ%)ﬁxgew&dﬁ\é' &g‘{] di g&%\l\ﬁk lﬁb{éﬁﬁ%@t difference, B

_ error criterion. i 'mage ele _
is thpredéngravshéh bim) dor codigwht hekidesuhh8 dddidg the prediction

smal | eft errgj'. vatJ ue is then selected as inter
modes and X 1s a scaling factor o promote one of SAD or B.

The intra encoding mode resulting in the lowest error value is typically
selected and the (neighbor) image element group(s) used as group
representation will be used as intra prediction for the current image element
group. The step S30 also involves generating an identifier of the selected
intra prediction. This identifier is typically an identifier of the selected intra
prediction mode as such an identifier allows identification of the relevant

intra prediction.

In the case the first prediction is an inter prediction of the image element

group, the best matching image element group is searched for from a
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prediction in step S30. The step S30 al so invol ves
providing an identifier of the selected inter
w@e@dioedson. The identifier i cally conpri SeBCHSE2007/000640
reference frane identifier that identifies the
f ' j e i | enen
refef B BaAg 12 W e SR Bl A Br el Komown
errocacriteeion.oThe. irfihge idemicnfti goval sdtleienmhe seedeteRhiedd search
. yector that defines the relative shifts in the i
windgi¥i Sont JESHIE Jer &1 eRALlESF A PEANE ihethear Gederied as inter
i | e 4 t . .
preciCAUR M Slep LTINS S B I thed sRGVicilg; IF ihthifir of
the pelecte@ igtenprefiicteort.i The idenbifigr mgmicalishiconoptises a reference

redi ct.i.on j,s .an, intra ediction and in a second
tranfl SARHERE (e Befindh Bpe i TeOt 2 lip o ag matched
imagsitelénent 3R redlss eatdrplédigtion! b tABUhAk8E group can be
predictions are also applicable to this step S31.7 As ]
fourydh The édestfier alsgp cepmrigast amaptipnarentor thet defines the relative
enr avigin ' Ifi t he econ redigtion .
il 11" R 8 bl 6Bl 8BS0, PLEGLRAERRe e witn
respettiso therutrrent beskoin 120 thbdragiedal or der of
conducting the two prediction estimtion steps S30 and
S31 can differ in avail able enbodi nents, in particular
A ndep ,ng39n ype .Gt r .
nSEPaRty a3 clBlareb R Rl SALEIGRNE Hhof B, 1n o fs
embbdimenéntbdi méher peetlortion tibeah vimtsd gpredsaipredndliny a second

in.the order as .illustrated in_Fig. .4 wiith first
embdipRRE| n 1of SR nitHST pPEHCEPBn Thel PHERIRIRE epilined above for

estirRhBECHItOA 01 HRePHelMtichPERILED PplitaBRC this step S31. As
sequenti al enbodi ment can use an opposite execution

for s3edeP3P nstare SSdsprefeegblgaalsorivivolves puaviditg ag lentifier of the
' iction T ' h. i pt . e
secolP BecRE RS SR o WSt BHAC s B0E 30,4 Biihindospier plus

a motidevept®di ction estimation. In a third enbodi nent

the two estimation steps S30 and S31 are perforned in
parallel, possibly in a 30 conbined prediction

The t&%gﬁ&gggﬁr b c})ﬁ?ﬁ@tﬂrng %?é ?\%{J g%etd'?%t%chg ee%@ﬂﬁa{ig}ﬁeggeipgrbSO and

i ona I N iction
S31 estd whiffenna svdilalle embdditedtsS it heaticulad dseedling on what
of . t he,, WD 2008/ 004940 23 PCT/ SE2007/ 000640 present
typejgfrnsdi %Onﬁ&gﬁeége %F@%ﬁ%ﬂ% PREHFATRePs BnQ.and S31. A

first SHETbRIiARS R Spérﬁ?rrﬁ@ | ged edvd Défeg;spfs%ah%h&&@@ 3h€ the order as
preferably associated wth different intra
illustrated in Fig. 4 with first estimation of intra prediction and then inter
prediction or second intra prediction. A second sequential embodiment can
use an opposite execution order in the case step S31 involves estimating an
inter prediction. Thus, in such a case an inter prediction is first estimated
followed by an intra or inter prediction estimation. In a third embodiment
the two estimation steps S30 and S31 are performed in parallel, possibly in a

combined prediction procedure.

It is anticipated by the present invention that additional (intra or inter)

prediction estimations will be conducted if the hybrid encoding of the
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prediction nodes, i.e. they are different intra

predi ctions. Correspondi ng&g, the different inter
w@e@dioctouons are preferabl y=different referenceChsEPB000640

in ab sane or different reference franes within the

prescRf 0o A PRSP B S AORe B APLbARRIL R  case

the streted Snare pégglﬁiti?mdraQDmﬁﬂ‘aPi}?\assusiatedﬁwm Iciﬁiﬂerej:ﬁ intra
A next step selects jnitial first ight fo use .
prodippn MedeR, dio. fHed 614 GHICTERE | RET PP i -<SBrTorRPRdingly,
h in a
the dEERn T e R are o a8 At eltithed Bhoups
sameprediffe-ene defeaenoe frargemvaihinbihe, seauedt Wwandewpr oach
could be to use the initial first weight factor
assigned to a previously encoded nei ghboring group as
The twb£éd1&tﬁ%snéaﬁraﬂat1&@11 BE fitork8ged Ssacts ey filteidd Miefore any
defined search w ndowfromthat starting point to
Welglg”.emg factgoe araslgprmingrtingaras PrREoyshr desgFipeiint does
not necessarily have to be the initial first weight
factor of a neighboring group but could instead be a
A nepf etegeSsnegdelstes tihfignlngighiveigiat tDSuGSSﬁognthh tfirst herediction
current video sequence, frame _or slice be bazl* %ﬂ
ng through

estimplied FBStARAP QT HIDFLoH Ha? FBoPF RFrépeRed PI0SHRTS
f [
the a?#ggbdlé%%%n%{ ifér%g A, 1fi§tlﬁﬁ1|t§(g %'feg &? rrE%Qgréﬁcg ?%c%tggsa §9 available.
Anothér appreact tdomid flectouse e indtiph ﬁssswnighﬁ falctor hasigmed to a
val ues. The(ge different factor g%rl ues art

previgyel) SHerJed AT RIS SEOUBCHS PLAF RS ROUT PERTN ReFerming
a sea?l:ﬁ"@ﬁthlﬂoé' HEPRS 92 at0e WHRERY S GRE tha BtAFOMD polAE to get a

actor nodifier 1s also selected to get factor val ues
good tieight ekhdidatchd he stieatingepainé dloesimayneeessgaily have to be the

ted redlct artl n .
mitief bl gt et fepf kit il Quklidead be a pre
definB8 edhFtihe erf%h@ thaetionshipgiet & thé euusent sidevedeemice, frame

at | east partly, selected based on the particul ar

or slicporde prsed ori the retiduabdata of amRigBPOSIBETHR T a
prediction of step S30. 30 Alternatively, or in
addition, the factor nodifier can be determ ned at

A nek€asdp S88 tdefiltes priacess imglifir tthebé i apliert edittd dafined first

reflect different structural. _feat eE and ob ect.s in Itinl
weightiag JretRtct9 @eneratesadish V&%}gbﬂn&%ﬁ fBd a&ﬁ oapLiSgmultiple

factof WH1,20490. &4 R SF2WAP0PHMHs are, as previously described,

associated with different image element positions in the image element

group. The factor modifier is also selected to get factor values that reflect the

 relative uncertainty in the estimated predictions, in particular in an intra

prediction. If the first prediction was an intra prediction, the factor modifier
to use is preferably, at least partly, selected based on the particular intra

prediction mode used for the selected intra prediction of step S30.

Alternatively, or in addition, the factor modifier can be determined at least
partly by processing of the first prediction to reflect different structural

features and objects in the prediction. In such a case, prominent objects



10

15

20

25

30

having a clear contrast in relation to a nore vague

background shoul d be weighted higher. The image
webk@smoo4posi ti ons of the fa6t or nodifier thatPCI/SE2007/000640

corresponds to such prom nent objects then have factor

e S A8, S Sl gk R v v

weighR@ed! hggmﬁ. i Phe henggeunembhe Bosipiof34of hitre deftoremalifier that
second weighting factor that is to be_applied, _durin

corregpends g, such prenpneat ebiess dbennpd ) factos regdifier valuds that

. Thus, this I hi:1 ng or, oI L-Ar pght

sive Fitg;tg 940t YRIPIHbRIGRE R sy SoflhArtly B 1Rhar lidee cloment

positﬁﬁfscm fiegigabape i n connection with step S32 can al so
be used when selecting second weighting factor of
step S34. Alternatively, the weighting factors

The QL%EJ' ?gq ﬂ{l?ﬁtc?eqirg%zﬁaé%o%% iAg ekt thAeisabi bedpplied,
refation, tor exanple the sumthereof is equal to a
durirgonddantingy tchettpuopieehction hestdnfated dguatep 0Sgl. Thus, this

w18 et i g R B o

procd @ HBSCcHBEA! AboVé fifil coné@iin Reithasteyy SBR dalte also be used
constant. This step S34 is furthernore repeated for

whereastieeting t seeeind predgletingnfagior hef csisp SSHorltemgiively, the
. two predicti ' ' ing.
g Ll BB Y4 Sl B Y Bidek epROhOR pROacfined

relati®Rdi th efxag@pleatis® shen apprédds ¢qualhto seconstamdti ghthaguotient

factor defined in step S34, in particul i.f that
therendds reudi ignei srstast ol sych %ég‘éﬁd tﬁﬁtC?éﬁf:‘/e@iggﬁ%PnEP"‘ merely

invo1g;8‘$.t 8£1cd18%1§1%° hnd %%%%Snda'%veigﬂﬁgxgj qRatod Agbel M fifal first
efinrng step is preferably Conducted in connection
weighttitly fater S3d. tHScdhstanta§hisebtapef84plsofkrtiermogaepeated for

th b ' '
cachiaE P IAbER PG SLEARSE LR IS PeaPIGUriens psT 8roup

in theShAfié¢ dhabathegas the difference between the weighted
predictions and the current image block according to

techni ques well known in the art and presented as: 30
As h% IbFéeﬁ ggggrﬁéd -linat\ﬁvg forggor‘l)Hg, Q" factor modifier can also be applied

to the second weighting factor defined in step S34, in particular if that
second weighting factor is a second intra weighting factor. In such a case, an
additional factor modifier defining step is preferably conducted in connection

with step S34.

The image element block CIIP can then be represented by these weighting
factors, factor modifier and predictions plus a residual R that is calculated
as the difference between the weighted predictions and the current image

block according to techniques well known in the art and presented as:

CIIP,.j = p,.jwlk,.j +quw, + Rt.j

or



10

15

20

25

30

WD 2008/ 004940 25 PCT/ SE2007/ 000640 ClIIPU = pjw, k
+gwzl +RU The residual can instead be added before
wowedoglodomg t o get one of the 2% ol | ow ng cases: PGI/SEI0P7/000640
= (pt, +R 1)w, k~ +(q, +R2)w, or 10 CIPU (pu +R )w, k
+gW2 +R2  or ClIPU 5 pUw kJ , +(gU +R ) +R 15 The
actual choice bet vveCé? ffv\Tei:Udﬁl{cii %g’ﬁﬁfelﬁb"rlg‘aand after
residual addition is preferably based on which
particul ar choice that gives the best quality. The
Thef resdtilipl eceoodietbtgadupeecatiipat beforeoRightitigt B8 get one of the
identifier of the first 20 prediction, the identifier
folloggingizasescond prediction, the residual and an
identifier of at |least one of the initial first
wei ghting factor and the second weighting factor. It
i's anticipated bgPhe (pr eSEM, A aBNLIEYLL hat the
wei ghting factor i”dergfp‘(fi é? 1d@)e\s@'hot ”zeéessari |y have
to be an explicit identifier. In an inplicit
approach, the difference or quotient between the
OF estimated 25 predictions, or the spatial difference
for respective predictions can be used as weighting
factor identifier. Alternatively, the residual val ues

of the current m‘]m.k:@%mnyjygp_bp@iiwzmﬁlzocks can be

}

used as wei ghting factor identifiet.” Th& weight

identifier could then point to a table conprising

mul tiple defined weighting factors. 30 The nethod
O then ends. WD 2008/ 004940 26 PCT/ SE2007/ 000640 It is

anticipated by the present invention that not al

i mage el enents groups of a video sequence mnust

necessarily be emrRledphyrt heshyRejw ereoding of the
present invention. fn clear contrast® ot her groups in
the sane or different

The actual choice between weighting before and after residual addition is

preferably based on which particular choice that gives the best quality.

The finally encoded group estimation comprises the identifier of the first
prediction, the identifier of the second prediction, the residual and an
identifier of at least one of the initial first weighting factor and the second
weighting factor. It is anticipated by the present invention that the weighting
factor identifier does not necessarily have to be an explicit identifier. In an
implicit approach, the difference or quotient between the estimated
predictions, or the spatial difference for respective predictions can be used
as weighting factor identifier. Alternatively, the residual values of the current
block and neighboring blocks can be used as weighting factor identifier. The
weight identifier could then point to a table comprising multiple defined

weighting factors.

The method then ends.
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frames can be encoded according to the prior art inter
(P or Btype) coding or 5 intra coding. Fig. 5
WO bdosmo4vad es an enbodi ment o?6perforrri ng the prPEOSEIDTON0640
estimating steps S30 and 831 of Fi g. bI4 The net hod
; r. art
ft Is|Sc{sn§%£ée1 %t:e{?ie forséperrégglr%o Fl e %Oib?ﬁe‘f'% &% Seggents groups
of a endenedquenye roust rtera:essamlgr barénaded apl ﬁleth}Erhd enc%dlng of
n

i ncludi ng 16x16, 16x8, 8x16, 8x8, 8x4, a
the Eﬁ?f‘?%% ﬁ%Y%n“%u?‘H Cg%a rS¥atrash ethes grqupein rﬁhécﬁaétltcm different

framfeBrcdrhBe Hridodteend, d’r@t’rﬁ? ¢b itHE (S
ram|edecnt [ fleed in st e(|:oC ; §I n Yl a{ﬁ—t(?fcéﬂ? rﬁe?\&lg%?-ﬁ tégg)sé%dmg or
intregeedisgl are typi cal | y performad in parallel. The steps
preferably searches through all available block
partitions and avail abl e reference bl ocks 15 in franes
Fig. W tiliustrahes ald amBodaaeab o PEPWrmilg B Lild@ 1<§’de|:sét1mat1ng

erence_ block resulting in smallest error value
stepsg %&Ocapdy's%épé dtigd4. Bhwemeshodadarissin Rtﬂp/\B40nWhleee ar suitable

blocik Efaréglgg' 1'%%?1@&%96@&‘ c &%Jrgg)gocgéa&%% H%‘% S%ggﬁ D ded. Any

of thsepremtadt avammbbl@ckzgize@trra:waﬁ;g e6kaB, 1Sxgdetid sl 8x4,
Thi s, can al so_perfornmed through an

4x8 2Rl ‘{r&‘f Wééé’e%@‘élﬁi Eﬁdr@ed Hehebsst ém‘teé predictipm ddf ¢he alifferent

ealr Cc
rosp MBS AL R] ol [RLETRIAEI Bty S RCBEA S jme cvo
SteprISé@«apdeﬂﬂd:tatmr tygpidallp pmrfdmmadi ah phﬁall:&lofﬂhepéfépst pBé¥erably

searfos ttomet &l eaiighie BSHK Fatabansmsidazsiiable reference blocks
in frdtrfefsef;rﬁﬂ{mb ItlQ@ kalsktd t $Q08h @ﬁdswrﬁg dAgiA | %?(Zl deference
nine different intra nodes are avai I for a 4x
blockyreskltisigzia sallest feotoer z@lmeesptymcatty BBMSec&t@ther ﬁrocedures
' I 16x16 other son r this
ol B HAPF K5 g A0 54 e ARLIST oL ioner
should try to follow the true notion field. This

ht, not, be the case if the intra prediction is
Once ¢ Gt dintey qirediefion candteartitam riiazﬁljlhﬂemo sekeesed a isiitable

. search of

i 8 850, N R 1RO B Lo

exhares’n'm seatate aassog itht eﬂra\ﬂabl‘e iretph gsedidiieh thedesl ke Ripreferred
with he WO 2008/ 004940 27 PCT/ SE2007/ 000640

lmpled‘é?% GHeg t fﬂh?t e‘teaﬁngﬂ%tP%tformﬁds att pasfapastlyt based on the

selec®d HtcsaBlobR HRRACEiS aﬁ&lﬁc%bﬁjﬁcﬁ ﬁ@%gcl% BdRition of that

prediction/ node to a SO use
prediction. The reason for this is that different 1ntra modes can be available

for different block partitions. For example, traditionally nine different intra

modes are available for a 4x4 block size, while four corresponding modes are

- available for the 16x16 size. Another reason for this is that the motion

vectors of the inter prediction should try to follow the true motion field. This
might not be the case if the intra prediction is performed first and the inter

prediction search is done based on the intra prediction.

The search of step S42 can also be performed at least partly based on an

error value associated with representing the current block with the
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In either case, once the best (in ternms of mnimzing
the error in representing he bl ock with the
w@e@dioetouons) the previously“described predi ct PONSE2007/000640
identifiers are provided in step 843 The nmet hod t hen
LAU 2 Fi
deteERIBL Eitet RrRtRRion  TRus, Bre Palne B 3i€ epfdfan be used for
seleptindiacsudable irttypiprabioticd ,émbdag:ovmllsh e fomttée block.
predi ction. Thereafter suitable weighting 10 factors
and factor nodifier are selection. Another approach
In ei%h'ek Ic&88, Bncé PR i%ﬁé‘é%%é‘ Bf eH PRt ﬂhaoéﬁ%!r Gh| x%?ﬁ'esentmg

hts are sel ecte toget her. For exanple
the bbmlq Wlﬁ%ht]@q: mc@mtmsd) ihe prieiviaaisly @ie@pmhq:édpredlctlon identifiers

af.t.er h nt ra ( S .
are RRCAART 1B EROGHT of RACRRE) HivH RehlrTis optEm S92 6l Fie. 6
di fferent avail able weighting factors and factor i5
nodi fjiers are tested. The best wei %htl ng factor and
Thupa@ dirshoanbpeimeat Hethe ApyEntpneIirst s&lagsgebiosk predictions,

typifhy RERHRR0SRE o olhely PreREpre FARHATRE, Sttt weighting

fact@n’&damdl ﬁnstoandncfchﬁtr)r are ddlectaht eAnbthaen nipi;aroach utilizes a
ht c t'hgati W th | onest somated

mE ction

comBiest * pacading: athers igtionst pRgi (eS| Ager selected

togeBRELIIFG: OfxdBId! QL k«hEstR0 jhidrSipeRmctish ed h@gi ugbRGmined.
calculating an i nter residual val ue Thereafter,

Thereaftea, pfO&'d eachoavaﬂaiblﬂeughtta rrgoﬂac(a;sr s:l@temmad:d ubased, on the

fol.l o I t f " b al
deter GHnBH APy PO By Tt 4 A P b ttb A factor
modifié®y abBCGESRIDCKhE YRGS GRIJIASHOTHLRE aBd fRt6h frﬁ@&ﬁ'f&r set per
rtitioning of the macrobl ock: There can al so
avalgeéwlér Htrpnmede riﬁcfl@bllfl@dk t@gﬁé@rcmtkestém@rn@r taﬁsomated with
reprgg 1?1{1{1%8’%}%@; gf%e&’?ntglf: 'rt c%h%%&ﬁblgggfe ﬁqfefilncgie(a § raer% factors.

Theﬁ@t&sﬁﬁc ifew pﬂmﬁditikblh%kﬂdlghE%otﬂﬂ&hadﬁﬁp Kmth‘:‘ lcb@'%bt associated
which inter prediction type and which intr
erroprigdrelertssl: t‘&ﬁ@m}%‘f@ Tar & beacitipgal A @ﬁt?eémg of the block is

first® 8&’9& eEécpnm&ngﬁf%a%lggW att hﬁt&e‘% aGQIL@nTﬂgreafter

inftro uced as ne typesin a
intra npesdictiby. andl | weightomg vy farsors b kcalypkss:ﬁdAcfm}awerg by the

to .one.enpodi nent of ti.on, avarlablelength
caleyfpiicty SRty ors Binelier sB5otRo 10" 28
PCT/ SE2007/ 000640 new macr obl ock types is to assign

| arger coding index for themthan the
In video coding there are often several inter macroblock types corresponding

to different partitioning of the macroblock. There can also be several intra
macroblock types corresponding to specific intra directional predictions for
different partitions of the macroblock. The present invention proposes, new
macroblock types that describe both which inter prediction type and which

intra prediction type that are used for a weighted combination.

As an example, the new approach can be introduced as new macroblock
types in addition to inter only and intra only macroblock types. According to

one embodiment of the invention, a variable length coding approach of the
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codes for the intra only and inter only macrobl ock

types. In this way, the a oach will theoretically
wmedosnedwce t he perfornance a video coder wWP€TISE2007/000640

intra only and inter only macrobl ock types using

oSS BN L UARA Wrirs g o P i
codesrdor ableoitktrat gmplgsandnirgxanpily mwicaoblackobipesk hy Heis way, the

assi gnoent usi.ng.conmbi ned intra an inter predictio .
appr AL s URLY TS i< DR BEmAce eheqtdgearngr with
intral S¥€%and Qn?éxeoﬂlyvﬁ&c‘fgbloﬁkef}?t@g?%iﬁtgi I‘H%ejcﬁéﬂcﬁtﬁ‘)@ﬂoptirr)l(ization

intfa prediction 4x4. Therea i nter prediction 16
sincel & wild andyriae pebatited iibat i$mase efmienTibannpresensxmecroblock

node is also part of the macrobl ock type. Then, inter
LYPeSi6x8 and the intra types come and so on until 8x8ref

and the intra types. There are typically 31 old

macr obl ock types. It should be noted that no CBP )
An exaptiplg of Gcrperobiosl typss\agsigamend Nsmg gembpimedhintra and

. coding. he i . 1 | Gl . :
xR 0 AR A GO0 A0 ST nce
are gb@h be inttessrddiedohy6:2@ dndextr BtedicbiolIypeThersafter, inter

MTypelntra +_Intral 6x, 16Mode where MT ﬁel,nter ranges )
predictign 66x462nddntid RECJiREER 16x16 comxglngingra 16x16 mode is

also gég{ 6F Qh@rl‘ﬁagf@oligg%ﬁgl ‘T‘fix(gélré'ﬂ{@ef@té% the élr]%t a types come

uding 1ntra respectively,
and NoTypelutih SxSrefjumid tihel intrat rtahéx.l@ede a5 typically 31 old

e T1 e TSRS e LA S8 b, e Pt
valu%%ﬁﬁqiﬂ&ﬁdeﬁqﬁr@@ S&dinloyPeh Us{tRe 160MIs0pERHction part.

nations are coded wWith a higher coding index than
the other nacrobl ock types. 30 An exanpl e of coding

nmacr bl qck paraneters as an _extension to H. 2 i S
An o e Bl O B R DO BT e O R AP Bfopipes can be
descyygbgtgy;are coded as described above. Mdtion vectors,

reference franes, sub nmacrobl ock types, WO 2008/ 004940
29 PCT/ SE2007/ 000640 intra 4x4 prediction nodes and

tndei 2 4F CP R RISl | o TRERRR P RIS oRE (ot

4x4 node,
where MbTypelnter ranges from O to 4 including inter 16x16, 16x8, 8x16,
8x8ref0 and 8x8, MbTypelntra ranges from O to 1 including intra 4x4 and
16x16 respectively, and if MbTypelntra is equal to 1, Intral6x16Mode

preferably ranges from O to 3 otherwise it is preferably O.

According to an embodiment of the invention, macroblock types using
weighted combinations are coded with a higher coding index than the other

macroblock types.

An example of coding macroblock parameters as an extension to H.264 is
given below. The macroblock type and the macroblock weight are coded as

described above. Motion vectors, reference frames, sub macroblock types,
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MoTypel ntra of adjacent nmacrobl ocks are preferably
checked instead of MType (tgo al so al |l ow correct
wee@dioeouon of intra 4x4 modeés for the new 5 apET/SEINT/000640
This nodification is also done for the intra 4x4 only
. crobl ock. type, T ded gﬁ@(ﬁ : §
mtragaa é”egr% 'cltilé) o eoc}enst %Egdgﬁa% 8%55)‘5{5 e. &H&Ea I gegrage coded as
in H.D@dant anshikdededuadedc et ircithatsrecidédnast thne dntta2644 mode,

Thus, the tools of the int Video Tea J t andar d
MbTymeintrsedli Adiaerto RERAUS ArEcPESEIaBY (Hesgeds dnptead of
Mb%%gt LD Rbe et ar P%&ﬂcﬂ@h‘ Hg Zak+PMIF @Bdes for the new

ortant tool for achteving goo conpr essi on
appreddh.cimnisymiodificatientis dlse consdforgttst amdar4st ordy apacroblock

e le. o tjmzgtion Lhg the n appr h.i
type.g’){(‘ggﬁc%q%\,@gg rEé e!éns r@?’g %f%tc&dtel \(I)Vﬁlsgrg%?t X 81"1%%8?137 CBP
tab1e%)g§x$;£u3¢ adt T90aRdt Best rddilinal 688iTibiRidRRIdS in iaSH.264.

ormed as descri bed above. Then the best inter
prediction node is used as a starting point for a

refined sea of, hest,.intr edk &t | b :
Thusv\e%h?.%qlsl ﬂ{; g?‘&eijo i tr\rftla(ii%ot éﬁl{in er )pr eé?%? idogaha}lgﬁd in the
exteridi6n iditEl@spaasl gid pRestthtaveentiont er, either the

conbi ned prediction can be |owpass filtered or the

inter prediction | owass filtered before conbi nation.

The latter pe.. achie j fieed ] od
Rate JSiouRbS nofi2eoR 1SS HE, BEpEPIE: St JOrCattiding go
compresson efffttenief imedriaiteridseaoding ahafdardsanpl e

include a half and quarter per search. 25 To. reduce

encoder conplexity the weights can be determ ned using

. RS I n £oddie i9eS¥en Meldw. First, a
A e o L b et ot Lon. A
rate-diftbrigon vesaghh efebesthintan chding eard bephprgarecadiagy aesroblock

) di stortion, perfor ce. 30 The prese [ i .

o Bt SRR TRl S e AL moc i waea
as avs@8ein ?@EI@Q 6+ angafifledl 284 chThe Havtenitranpiesliction and best
especially good when it is hard to WO 2008/ 004940 30 .. ..
weiglPtsT/ IsEzoder Ovoeanke fthedinteydugdichien madeh cihic i egcRrediction

0 S e i , LBYEMkERAL or th
even e PRFEST 5 PSP o g oBAAR or e
inter prediction lowpass filtered before combination. The latter can be

achieved by doing a refined inter search simultaneous or after the intra
refinement search. The refined inter search can for example include a half

and quarter per search.

To reduce encoder complexity the weights can be determined using linear
regression using for example the best intra only prediction and the best inter
only prediction. A refined weight search can be used to improve the rate-

distortion performance.

The present invention provides better coding efficiency than the newest video

coding standard H.264. The invention is especially good when it is hard to
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Furthernore, the invention can potentially be used to
provide SNR 5 scalability. A base |layer can use intra
wapasiontses predi ction codi ng3ds H 264 to pr ovPCBSE2007/000640

base coding rate. An enhancenent |ayer can then add

R N T R L ——

1nveﬁt1dhmgoﬂ&t for dthelh&equptrBtizenwedn al so potentially be
used to performa pre-deblocking filtering of the
inter prediction, which inproves the transform codi ng.

C t r I e ki,n .
FurthBBors, b SR Ritn | Sah UL BRRY ! b RSB | PEprovide SNR
scalalmtige. A li5adeh éayarvemhiwse anina adrsd mt&repfecabhymb@ocﬂlﬁ%das H.264

chi eve better coding efficien E conblnatlon

to PRTEAE b rRAST GOFNEERe. T STEGHOSEGRfREACEy then add intra
codlﬁé’ 'Tﬁbﬁéé‘ Grid eishaD @é‘rrﬁgké‘ta!' @/e‘izﬁ{ﬂé@.sﬁxt‘fv?t%l?@ 1%&95}&‘&@1011 to

previ ous decoded frane oW ng
provmmleélhﬁnqm podittgerateesent i nvention on top of H 264
is 20 conpared with H. 264 (similar as JSVM 5 11 using
single layer coding) and for a | ow del ay

The danéhgonathan alsPhatehBalignBer 6568 RS Cpdrfarm: allBre-deblocking
results are generated for fixed quanti zation

filterjag gftheistemBredictignyrdichiimprovesdhe tresgliemewding. This is

i cOEASAELD (BN AL SO RSB o o

recodsteniatyel irhagd% 1. 18% 0. 69% 0. 79% 1. 10% Table 1
illustrates Bjontegaard bit-rate savings for QCF
(Quarter Conmon Internediate Fornmat) 15 Hz with

the SA8SHGR, 090 ABIEBREISN AN S0 crcency

in comb'mmiDrBMsith/tﬁﬁrbE résiienge. TRiD0 el 6¥nie ol Difibining the
0 i -
stan(éggg 7 Tab%fetsﬁl ! ?Lrvyi 1gg£ec9 gg{-éﬂ otb %)}‘e\;ig%lg e%\éldré%sfrglgnre

In the following, an example of using the present invention on top of H.264 is
compared with H.264 (similar as JSVM_5_11 using single layer coding) and
for a low delay configuration IPPP using one reference frame. The results are
generated for fixed quantization parameters and using VLC. Bitrates and

sequences are according to SNR scalability test configurations in JVT-Q205
[3].

Table 1
Football Foreman Bus Mobile Average
1.74 % 1.18 % 0.69 % 0.79 % 1.10%

Table 1 illustrates Bjontegaard bit-rate savings for QCIF (Quarter Common

Intermediate Format) 15 Hz with constrained intra prediction turned off.



intra prediction turned off. 5 Fig. 6 illustrates RD
curve for Football at QCIF 15 Hz w thout constrained
wo ndos@oqnedi ction and Fig. 73111 ustrates RD cuP@ESEINT/000640

Football at CIF 30Hz w thout constrained intra
prediction. In these di agka the results achieved
frﬁ\gg%?l on are marked with

ﬂcjnlbl exity 0 F8° usi ng t he I8N appr oacH B7Fase

results have been achi eved as an average over 100 runs

per 15 sequence and quantization paranmeter on an Intel
Tablpen gl Fibricganrdobiéaate savingeider tGIF cilidaz iwithueemstrained

intra%)r&ﬁf:ﬂoﬂi n]réar(gﬁr mance, decoded results are not
Itt [

en to e and no screen prints are used.
5 Furthernore no other prograns are run during the

ST S T N
intradCirBaRefR &in & Gl e%'illﬁstﬁ@é@%ﬁ—&%rve%f %ﬁ):’ﬁ%ag‘x%{‘ CIF 30Hz

.. constrained intra prediction turned o
withpwt canptredied iintra predictined laghebe didgraras atip eesults achieved

' | t % Range Extension (FREX dnent. to .
accof i 1t BRESu CERR R e el Wi BB URIREPy et rosults
10 are raatkéd withh ken MoTyypel ntra=0 (see above) can

correspond to an intra 8x8 prediction. In this case
the hybrid encoding of the invention is W 2008/ 004940

SE20P74.00 in.conpi nat.i o Lth_intra

The Sopiitidiy 0P thaoHaehact Mnk RO R ahalte g, Thhior H.264
compBadt tcand AGH staoidaspdachdiakhad hlXBeét analwated, See Table 3

bel al | owed as \AhRE; fo engqrg)l{ie Fidelity 5 Range
elowy (TaHs TERPRERYS RFRIhFEHEVED 38verHaY6132F OVgsedOfnguns per
15 sequénct ra‘?ﬁ?ﬁ@t%ﬁtﬁz’a%ﬁ)rﬁgéré %er' SnSH IﬁfélJPérg:%?m Mobile 2.00 GHz.

MoTypel ntra>0 (see ove) can correspon o an intra

In ortiex1® pedudcetinfinenca afhhard absc tgeefdryhande edeoddled refults are
not written to file and no screen prints are used. Furthermore no other

programs are run during the test.

20 Table 3
Football Foreman Bus Mobile Average
7.04 % 1.56 % 2.43 % 1.49 % 3.13%

Table 3 illustrates CIIP decoder complexity increase for QCIF 15HZ with

constrained intra prediction turned off.

25 If 8x8 intra prediction is allowed as when for example Fidelity Range
Extension (FRExt, Amendment to AVC/H.264) is used and a transform size
8x8 flag is set to 1 then MbTypelntra=0 (see above) can correspond to an

intra 8x8 prediction. In this case the hybrid encoding of the invention is
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the invention is used in conbination wth intra 16x 16
prediction and the residual can be coded by the 8x8

wo cameboum 10 The present iPdention can be appti/eEzedHDO00640
scal abl e vi deo coding for exanple in JSVM[4], the

e GFEDRM3ehy WLl BESE R AREHABIF 6 B com e codea

by thy 848 ataesfogin.codi ng par aneters is inportant for high
codi ng efficiency. For a hybrid macrobl ock such 15

paraneters can include notion paraneters, intra

CorPRRABIER Mas™d Wbrrd e Shruek S pihen e dpsmaply, Fideliy

Rangent Eatearsjon nt(ERE}xrt;a dAoidrahmenteso aAV A He. 294 espamtidngand a

tran% ts?gef atg: gg u§e§3 QQ Eg &gtae rl@jﬁlﬂgd > rg§8”' beabove) can
corrééﬁid’rﬁ‘i B agl ﬁitk&rl@!‘ﬁs %’f@dﬂcﬁ%@ﬁflﬁrm& %s@ph‘ﬂé/ ygpid':éﬁcoding of

is a schematic illuStration of an exanp a user
the Memtm ig aGsed impl caymshinaton mlthearthanlﬁxtﬁ: piesliction and the
. sent, i nvent.,i,on user.termnal 100 is in the
res1d$ﬁﬁrﬁa61rbedc 5 tas %f‘%aqra‘gﬁfqr&ephone 100 adapted for
conducting wreless conmunication. The present
i nvention is, however, not limted to 25 such handhel d

The me@tﬁn@@@‘égnr@n beraprlicd fan sealablecvigil sodingsop|oxemple in

a CSs and N0 '
ISV L1 e BE8 G0 M OB B A R bt R "Prasighoe. 1
scaldbilet vadi&s eceding 1h@ter81@5xeﬁame@idtm | bfistodirgfl par@meters is
single unit in the figure. The unit 110 _ 30 incl udes

importageli t fosndHishr anshing: sificiesssi vEBeT f an dtylgmal rpgorellepk  such
paraf tgﬁds‘:’%ﬁ %S{Lg&@%‘ﬂlgﬁ ecterér %tf& &Frfud}?rrﬁo&’és weights,

e uni is in ar ddapt e or receiving a
and vesidmaﬂ; efua rmacm:lmlor:kl hgs tao hlyrmelcb nesamblockwgpti anreMionding

2008/.004940 33 PCT/S 007/ 640 The term nal, 100 .
intragpag egﬁarppr% C19TFBPOT mﬁaeﬂéﬁlsﬁvd prediction
can Bé Het&nind A8 cf&%fc?ﬂﬁ@‘d &B&é%%@@t {£686d %ﬁebééétfﬂﬁ"l above on

recei ver 110 his buffer 140 is minly enployed for
8x8 mm@m@@qm and &xﬁ:wamsfgrmfm apphsni tting the nedia
5 over a network.

Fig. 8 is a schematic illustration of an example of a user terminal 100
implementing the teachings of the present invention. This user terminal 100
is in the form of a mobile terminal or telephone 100 adapted for conducting
wireless communication. The present invention is, however, not limited to
such handheld media processing terminals but can actually be applied to

any media processing and presenting terminal.

This user terminal 100 comprises a transmitter and receiver or transceiver
110, schematically illustrated as a single unit in the figure. The unit 110
includes traditional transmitter/receiver functionality, such as
modulator/demodulator, etc. The receiver part of the unit 110 is in
particular adapted for receiving a video sequence according to the present

invention.
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A nedi a player 130 is arranged for decodi ng and
rendering video data fetched fromthe nedia buffer
wda 4@8/0049e0 r endered media i s @Psplayed on a COPECIESEM®A7/000640
di spl ay screen 120 and possi bly associ ated audi o data
can be 10 played on a | oudspeaker 150. The nedi a
pl ayer 130 in particular conprises or is connected to
The temRitid 10@cOseicoRRoises or Madia thuffdie 1 p0eBe emporarily storing
., Invention. 15 Although not jllustrated in the fiqure, )
videq glaty <@l the safance agcelygdaby dhectnpsivesel 4. Thipduitier 140 is

mairf Bl o P PAERRIL YR B W Ut Shithg, Sfe modia
over @on¢faworka decoder 200 but only an encoder of the

invention. 20 The units 110, 130 and 200 of the user
termnal 100 may be provided as software, hardware or

- A mBdeorpipet i pgo therepinadd gforgdééocﬁn%c Bﬁ@trjeﬁggkﬁfé( video data

diagramiillustrati n% a”decoder enbodi nent 20
fetchgelc ndnet snedie buBsrnt4(.nThnt radarkdt neahiabis displayed on a

i_npl nted in_the r 5 terydnal of. Fig. 8,. The
connigf RETRILEY SEredH R mnd b iy e dnedriatadauttio ORta ean be
play&@doh 4 l®@dssdaaEntS@roup is represented by an encoded

group representation. The encoded vi deo sequence

therefore conprises, anong others, nultiple such

The FIEACHIE Paf oy BEHLAL BERlIReLbF SCEGHRERN 1% media
decofiee @00t acrordiny telehe PkOseavit angerdidrar providing a

first prediction of a group of inage elenents in a
frame of an encoded vi deo sequence. The prediction

Althcg.ﬁgjl | def 21QuRefieTablye uﬁ"ﬁrg,: d%% tl}f‘%@%%ﬂﬂéﬁ"ﬁ%@iﬁan also

SE2007/ 000640 predictTton ers, suc
compmse amedeodde rdcbrémgto fthenprésterit irfviemtiorp insadaiticon to the

yectaor, J.n identifying, and providing the frist
decodE g0 AJfermA gy S KA sPLcAY (O Bt @i fecoder 200
but didgach eAcalie 68He ARGy ously decoded version of

an encoded i mage el enent group in the sane frane as

the current 5 group or in another frane of the encoded

e Y4801 360U S Aok BLTEEe Bnd p B 7 giced oo

softwedie, hardware or a combination thereof.

Fig. 9 is a schematic block diagram illustrating a decoder embodiment 200
according to the present invention that can be implemented in the user
terminal of Fig. 8. The decoder 200 receives encoded image element data,
where each image element group is represented by an encoded group
representation. The encoded video sequence therefore comprises, among
others, multiple such encoded group representations that are decoded by the
decoder 200.

The decoder 200 comprises a first prediction provider 210 arranged for
providing a first prediction of a group of image elements in a frame of an

encoded video sequence. The prediction provider 210 preferably uses first
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or nore neighboring groups in the frane. A second

predi ction provider 220 is arranged in the decoder 200
wo 0008/004094pr ovi di ng at | east 3dne second i nage gPOLIPE2007/000640

prediction for the inage elenment group. The provider

.220 preferably uses a prediction jdentifier in X .
prediF Ry 19 IHE oAt G BPng ERetRerT S Uigo Ry frame identifier
plus I@fzsﬂbﬁt ‘v@@borp naf elakifyian did rﬁrd‘mﬂj@l itHe ﬂﬁrisftl pfe@ﬂ’ct@n The

reference franme identifier plus a m)tlon vect or..

providae m@sﬂ@@lieenz@op@ﬁfgmtdw@awb@naa@éﬁgﬁt oaﬁopr@épuglazodecoded

vrs P T RS0 0 8 STl W03 vt
group Bttmadnd@iegfffam@ cffattkieodfnctdiechfficbb ménahaﬂndﬁle foonter case,

lied by a fjirst rediction nodifier 250 to
the af llpayt grednaarlsh RS ElFBynt REORP r1§tfu,51:1a%rna9%ﬁreferably one

or mcg}rgglll(‘%l ona?;r%e% &p@ﬂ@lﬁg}lg the at | east one

actor Is to 20 be applied, possible
after addltlonal nDdlficatlon by a second predi ction

dif t t q
A et eacfyiorPiodtiia 257 oth CETRRERT ot GUTE Z5E0tRte 200 for
provﬂﬁ’ﬁi@ Bk 18ROV bﬁ@rse%%gdcﬁﬂag@%r@hg ﬁﬁ&ﬁ&ﬂbﬁgfoﬁ‘ot}@ frhegemlement

nbodi ments of he invention when providing the
groumeTbhtpn@gﬁ@‘c@%@ aoreferaévly iUses @ pyediariat ldenmerémé@@@tlfY1ng

and rﬁ_gg@ér §PLE %chté%telgﬁ Nseed r{xgq; tgrge?iééﬂgré,\r’\%%géﬂarﬂﬁ%f aht 9hfa mode

identifedrf dneé(%féﬁﬁcwra_ghé itlaaitidier gatia o ntior hECteﬂrCOded
group representation. Alternatively, the encoded group
representation conprises an explicit identifier to a

The &;%ogﬂ% J \Ag@%x% RS LA g%@quggé\ﬁdép 90l éllﬂé%%atf%g)pmwdmg

OWi ng provi to retrieve
an uﬁﬁal fiest Wﬁ%hﬁmtlg fActomarie at deasicord seabhd. walghding factor. The

npl i dentifi be h
i) TR b Bl oD Pttt 88 8 by o e
predl‘éﬁlo&ufrfgcﬁﬁela ?@d f&iRe cff‘rs’c ‘}:Freﬂ?&idr? Rl IR grthtehﬁrsﬁf Brddiction

predi ctions omthe first and secon
prov1ﬂ@ﬁw]@@dﬂesﬁoﬁﬁﬂéﬁ2macmn® eddiidenahserawd deetor is to
romgthe enco Lo

be ap@]df@: 2%3%{ 18n gg aepq(g.?’ té)?xg%l 19;1051' ‘Lg%a‘%%h %Srg g]g 5§ <$ncclj axf')redlcnon

modifiEPAT ¥l gishy led§ioaedsetfup grefiiantmbiiial by e second
wei ght provider 230 can also cal culate one of the

prediggioghpiavgd¢mel6rs based on the other factor. In such
a case, the table-look procedure or the

The weight provider 230 can operate according to different embodiments of
the invention when providing the weighting factors. In a first embodiment,
the encoded group representation comprises the weighting factors. In such a
case, the weight provider 230 simply retrieves the weight factor data from
the encoded group representation. Alternatively, the encoded group
representation comprises an explicit identifier to a weight factor database or
table (not illustrated), allowing the weight provider 230 to retrieve the correct
weights from the connected table. Also implicit identifiers can be used, such
as an identifier obtainable if the weight provider 230 calculates a difference

or quotient between the group predictions from the first 210 and second 220
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retrieval fromthe encoded group nerely provides a

subset of the required vveightl ng factors. The wei ght
w@e@siodmno 230 can then use a9 of the previ ouBESE2007/000640

descri bed cal cul ation operations for obtaining the

£ emal ni hting factar(s). I ght difie
prediffiy Ridht T Svel et Te el Whihir o iPaernosged group
repréé&ata%@f g besferBBlyf MHIS® sticheastidhg 'd@tté' florh i betviously
i ghting factor fromthe provider with a factor
deco,qlgd, grogyp repuesentations.cal cul ated by the wei ght

nodi fier 15 240. The nodification, such as
mul tiplication, addition, exclusive OR (XOR) or sone

The otdight opervadlen23@enal atles ealtulste wakegbf ithe f/v%@él@lﬁng factors
t.hat pl e factor val ues, where each

|t
baseg,eR np&iagx/éﬁa@f”r §Ina%‘é%1%|9atcéaewﬂﬂﬁ tablelerk progedure or the
retne@gﬁoﬁh o {;neaéé&' pugnsel gg}t ggs\%d%' egegmﬁ%togp thd WRquired

factor ier 1s so t hat
Welghtrfrn‘gerfentoﬁsacﬁ‘hﬁ wedighs preividet 286 rcehatthea Ase any of the

unc |nt| i rst redlctl t the ..
previilieth Shpctifig ecelcaiatiphpopPiaonss 1 (bt o8, thRaremaining
weightinigCladi@d(schar acteristics or features at different

I mage el errents positions. The provision of the factor

nodi fier can be perforned by the weight nodifier 25

tri ng the nodifier fr he encopded .
el BOBSH B0 W sty braSleist 1 BRE iRl Brovider 230 and
oper&B¥N €6t edotdingimtt ahlse éﬂtotmiﬂlélw&g@tﬁéiﬂgh@ﬁigwga@ﬂér from the
explicit nodifier identifier of the encoded

PTOV%r‘@étbn@ dary sodilier refrigyedher ﬁ@lmlatqd bydhegwaight modifier
240. '1“9?% balﬂc%%{b&if fé&&% o ﬁr%xghf)ﬁ'caﬁéﬁ 18 t %%cic}f‘%&é* 'OR (XOR)

e usage e Specl
or shaei othero dpér@tnom,algaﬁsmmd ajlf&tsltl xbdiglﬂth@ (fad'@ﬂettﬁeembompnses

multbé\ﬁég&taa ua@ye%,ﬂtgfr Y r@rgg{thE%céb: ttagfvalé?_xtgrfasv\%ggélg}:édo with at
leastzgﬁg/ Qﬁégéoeléﬁléarg_ g§§i%9917/1ﬁoﬁ’§e4q¥nag} eY%hQHE 4}8‘31 {1 Bhe factor
nmodi

| so provide factor nodi
modlcﬁiehes a/hso gleléaigdfsc tivat( He gdiftaricte dabyort whaiuwelr@ﬂbct the relative

i.d L T f t
unceb{GHHER oo lret Bredshonsel tife st slegrent positions
in thfeagrtonp aeldeort ghubYral R B L s iR bf"f@ét@x‘é@ itoﬂlfferent image

wer ghting the first prediction provided by the first
elempptsipesitsmsr ovi der 210 as previously descri bed.
Correspondi ngly, the second

The provision of the factor modifier can be performed by the weight modifier
240 by retrieving the modifier from the encoded representation, fetching the
modifier from a connected look-up table (not illustrated) using an explicit
modifier identifier of the encoded representation or providing the modifier
using an implicit identifier. A typical example of the latter is the usage of
intra mode specific factor modifiers having modifier values and distribution
dependent on the actual intra mode used for the intra prediction generated

by the prediction provider 210.
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predi ction nodifier 260 uses the second weighting
factor fromthe weight provider 230 (or nodified

wa@ e@snaiowei ghting factor frodthe nodifier 2400 CT/OE2002B)0640
generating a nodified second prediction of the inmage

el enent grQup. e_two di fi edictio from i hese.
The §isFER sadfiteR;24Pemall sl PR oS liahand Mok the
othef&REERtRlg ZdtotRRtproviddd dy0etk iveibhe seseder 220 iAok similar
generating i mage el enent val ues, such as col or val ues
way.or | umi nance and 15 chroni nance val ues, to the imge
el ements in the group based on the nodified
predi ction. The generator 270 typically adds the two
The firsti freeliction atiodifien280dispsefler fbstywalgotiagddacturygenerated by
resjdual _qr rounding data to ohtain the differen
the weighbgro@dier G gorc sie g das s BF %&srlypwlgeé by the first
S
pre e S P e 308 Sy R e s a g second
predmdfonnamedifidra@anecorthe secidhareightidge factbr fhom the weight

i styibuted ipmpl enentatjon.i.s.al S0 ossi ble where. at
provitgE A5G o Gro TR Db T 458 SRcisH HOBL e dupdgiE: 240) for
genefASeMReR difled sé8Bhdl Bietlidtddn of Bh¥hifHyct dlentienadeig. s

i mpl emented. 25 Fig. 10 illustrates another enbodi ment

of a decoder 200 according to the present invention.

The 18 HEARASE pPORCHIRIBS, BENLEAR28600REY R8P/ Rirded to an

recerving a ream (enco

imageepleefient agémasitor TREOettidiiody adeqoge!l 28Qhes deoupeed200 for
for providing the decoded output to an inverse 30 .
gencifang | i7eage slemedtt valtsss saich @sapolonyerldest padvmpinggice and

chroffifland 08y AURU tPthe! BRoLAY EledFer <2 PhEBEARS based on the
( i mEge

connected to a summer corresponds to
modiflednmpredgdiver.aflire @enErgtor9R7i0n typicallyo yuldsd the awo modified

jntra predictor. 210. The intra edj ctor is.coupled .
predicgog RRHSPTeIFEHR L TI5R IR ey CsEBler JoUEBOd RIS obtain
the BffroER0P{A U068 weNeMBAH CBE! ¥dHear %%%Fee%ﬂﬂyi%g weighting

multiplier in the figure. The output of the “summer
factopg @sipresiaeslycigsicsibedpossi bl y via a debl ocking filer

(not illustrated) for providing output inmges to a
reference frane store 286. The frane store 286 is

The @4 e 0 Qoa2mot bfniheoreendat AOF 2dayhat ppevidedsasssoftware,
an inter

hardware or a combination thereof. A distributed implementation is also

possible where at least one of the units 210 to 270 could be provided

elsewhere in a user terminal, in which the decoder is implemented.

Fig. 10 illustrates another embodiment of a decoder 200 according to the
present invention. The decoder 200 includes an entropy decoder 280 for
receiving an input bit-stream (encoded group representations). The entropy
decoder 280 is coupled for providing the decoded output to an inverse
quantizer 282 and thereafter to an inverse transformer 284. The output of
the inverse transformer 284 is connected to a summer 270 (corresponds to
image element generator of Fig. 9) in turn coupled to an intra predictor 210.

The intra predictor is coupled to a first prediction modifier 250,
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5 predictor. The notion conpensator 220 is al so

connected to a second predl ction nodifier 260. The
wenisopisdecoder 280 is al so Stonnected for pr BUT/EE2997/000640

notion vectors to a second |nput of the notion

schef R hrditied BY: Sarobificoh FrEy S8 1350 bRBlhe of the
sumitsees27 Odsi algot colapird| isgitily ivderd idebbockiog éilehe(hod dllastrated)

10 representatjve of the hts for providin
for gravidiag QY enget tAg r%‘e Bt aP%fctS PrEESO! gféresfréﬁae store
286 1§t@6ué\fé'dg|15' agrﬂcﬁ‘fér?réom-ég t2§§0th§fmoﬁ’ér§‘? s as an inter
out put the correct intr |nter wel ghti ng factors
prediadot.h&hpr ediotioino campefisatios 290 is 2630 Tomnmetedt ® of second

t ese redicti ifiers 250, 2 conn cted to
pred DBl e LTt BIREORRT ORRed (R appected for
providlﬁgsrﬁ'ii%h 2é&ordh® é%e@@ﬁﬂai ;ij"t &f tHeh kﬁoﬁ@ﬁ%ﬁpensator 220.
enmbodi nent 200 is simlar to the enbodi nent descri bed

The db@@féelaﬁﬁodabﬂ pseddes igpyt datapioga vquguhi rroyidemmantcmodifier

20,2088 ARG VLR SROLCTFRIAETEED s, osogtver dat

repré %ﬁmﬂvé dofifthe nWéighfdsﬂ €or Iﬁ@vﬁﬁﬁgeﬁﬁﬁe@ Oiffer4 Sweighting factors,
frames hawng mul t1ple imge el ement grou The i nput

factogamgdificss: apdsisdar Egﬁlahﬂngsfecmr@d il Bﬁﬂégﬁpwa”%"d} aésmoutputs
the &dtfbed frorBIdANYRE QEiALALBId A0, B ihkshranedbationielrs 250,
an 1 nage €l enen grou encode e operation
260.0rhé¢ hmtpsrtts ret tires@1frddictdsn pnediftars| I50£ 260 hed chanezfed to a
and [ nvolye providing a first prediction identifier
SUm G e T B A LSSt 15y Cabes o [ RRh s BtmE s 270. The
operéﬂ@neBP Ct@l?é 30Qd Q" BaNRTiAIHI92080S BE Qthildd edi gid %Eh'ﬂ%dlment
the i mage el enent group as previously described. The
desceibednsbare agd0distksegriovFige®. second predi cti on
identifiers. The estimators 310, 320 not only selects
the rel evant reference i mage el enent groups to use as
Fig. 30 Asedi sthenmthutblatRodRigeher ! ¥ Fhetedr @eqaénbéeelﬁ?@@der 300

group size for the current  inmage el ement group, i.e
accoyghierghsr the prosewpiniesiion. tSPsheh ango@@r 88 0areqeiingmarput video

sequ%ncg ¢ gflélu ? %%?r%&% gx%@{ﬁeé é@%ﬁl%g%géﬂa r%f e%%wpss

partition sel ector 360 of the encoder 300. WO
2008/ 004940 38 PCT/ SE2007/ 000640 A first factor
The dapphefatBdsi Pragesssdedyr 8r lgsh .mr«ﬁgc tion j eetimgtor ;319 that is
raf t
arrafgrc?gé%%%g nﬁ%ﬂ.}% a fglesgoé% df1 act or defi ne‘?g(—5 Piiment group to be
encoded. The operation of the estimator 310 is as previously described for

and involve providing a first prediction identifier. A second prediction
estimator 320 is also arranged in the encoder 300 for generating a second
prediction of the image element group as previously described. The estimator
320 also provides second prediction identifiers. The estimators 310, 320 not
only selects the relevant reference image element groups to use as
predictions but also preferably determines the best group size for the current
image element group, i.e. whether the group should be handled as a
macroblock or be a sub-block or partition. Alternatively, this size selection

can be performed by a dedicated partition selector 360 of the encoder 300.
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340 is inplenmented to define a second wei ghting factor
to be applied to the 5 second group prediction. These
waledsnmomat i ons are perfornmedas previously dreDSEDETI000640

A nodi fier definer 350 is arranged for defining a

factor nodifier to be applied to the initial first

wei ghting factor fromthe first definer 330 to
A firgeree®iredefiher B30Vak MiirhAged Aot AeftOiMRr hel Notill fidsklweighting

factor values associated wth different image el ement
factgyoler tthenisnage klemené ggevnp Corfspendisehy aserapdifartor definer

540 YERBBAB-LA o0 UL 1 A 10 e i o e
secon€dsgentp yeedibtivn.f ’_l‘hesé a]letezﬁimltﬂmte ao¢lgrerfarmed\dsdereviously
descEiheaaay TEOgT Sdnes S0 SrRaiise) KEAmEE fasior modifir to

be a?@)ﬁ@g.efo kRE 988l @fr'ﬁf‘gzvei%ﬁtihgsfa@‘ﬁ@} ffdrhOthe first definer 330 to

presentative of the differéence between the original

generatege first evagh tigigoiaeten domprisjng upudispleefactse mabieshgssociated
.. the first.prediction nodified by the first weightin .
withy Jcier iR GLHERn D, BarEBRs. T | i ool COkHERs using

impliet WHigREnkaEl@br atie reheipideddeneidiers aPedBTdraht Aefiners 330,
preferably then conprises the first prediction

340, deft alspeprovifes seaspratipe ddentifiens iadowinig ar deeergotatprovide
t e kni.tiral fd ' . ng factor
the oGR8 PP ERBHE el oS, o0 s
identifier. This at |east one factor identifier can be

inthe formaof an explicit (specific¢_bit-sequence in )
The gpeodeic3dedPredpraliz lgp icompdpes amnsidnal ergpder &Y generating

resi%%%%?eﬁfég%ggﬁ%e IdF e £Re HeRhESANHAL | ¥in image

enco representation may al so conprise residua
elemdat @roapdant hére g@bipvweisgiepraseritedt by thedimnt prediidiien modified

by UhiyB "Eb sl BR05 GRChare ER RIRHHGIGR THOGIE By the other

weighOy NBlkon tTREeQncodedr groul? 98pFHehtafiodX e??éf@fé/bly then
encoder 300 according to another enbodi nent of the

compries® theifinst micdictiThddentifider thenseeeed rredictéon iidputifier and

t er.m nal hat .is oupled in signal co ni.cation {0 a
at 14 pRG thiintpiths P40 idehlsd Hor RiTRERES R0 tie Second
WCigﬁQilﬂl@ fttbP idehtities! AHIErat3RAst Jdooveetokyiderdifest t28rbe in the
393." WD 2008/ 004940 39 PCT/ SE2007/ 000640 The out put

formopf eine cypliniti (specific bihpewterca intthe pRpadedfrepyesentation) or
. [t o t i -0 ' .

1mph%%{e fco u%{%ﬁa{ﬂ)cf% ?F({rﬁeg\%%gn%q%?l\égg gn ﬁgxea«#ﬁs@gégecf’ %ﬁ%@%ﬁ%ﬁon) . The
encoded representation may also comprise residual data, and other

weighting factor and/or modifier identifiers.

The units 310 to 360 of the encoder 300 may be provided as software,

hardware or a combination thereof.

Fig. 12 depicts an exemplary encoder 300 according to another embodiment
of the present invention. The encoder includes a video input terminal that is
coupled in signal communication to a positive input of a summer 391. The

summer 391 is coupled to a transformer 392 followed by a quantizer 393.
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connected to an in-loop portion conprising an inverse
guanti zer 395 followed by an inverse transforner 396.

wab@souoput of the inverse 53%ransformer 397 i BCT/SEQIEE640
to a summer 397, which in turn is coupled to an intra

predi ctor. 310. The output of the j.nte [
e R e ¢
394 by g?ro?ﬂ&et hAl befputbitBachingiuTRe olheuewinite qabntizer 393 is also
nmodi fier 354 is coupled to a first input of a sunmer,
conr@sted 160 TAB dutlpap gortihe SOmBFSEE, §1 EB{RPSEdJuantizer 395
0ssi,bl e t hr.o a I ' Bt .
folloﬁrpﬁusl?y; a?]éld)mt%gpsae r%% glrs gﬁ}é%é&fgrgéng' s?{c-#3 Eerk%ltgu tThoef ftrh aemgnverse

tran%ofi’frﬁer_iﬁw ii§ ¢ edl ed & summet 367, cdmoknsatern 33 ¢oupled to an
ich is cou

i . led to an input of a predicti nodi fi e
intreBrediier GUkbud BeOPUE Dhohgr BT 2 HFEALGAH T1Qre Sesbled to a

384 ar I t r j i tout
predl iR 554t B A 14 A T oo
of thenshoalifiémPa# isfcotipded torefirgInpurtd avpdatmEnFRO.i s

al so connected to a first input of a notion estimator

312 to provide notion vectors. The output of the

The t 3OThé Ss1@hefe BUTeE @Jupléed t bessiilé amresighmat deblocking
312" The notion estinmator 314 and conpensator 20 314

filterc (1hd>teﬂl(:jlisteat§>dm $oi a ueterenee Jeawactored Q. bac dsameastore 316 is
2 n artition to 6 Fi Q. t

cosgp, B EBES SRS FEL S S0 sl S b or o

prediBlibANmReN SBNI TR owiplits sEthadtwapredodtimemodifiers 352,

entropy encoder 394. 25 The outputs of the intr .
354 mrediasinled 3poa HMPHE #ofiRAVies ﬂ‘B%ﬁ%PBF C§11&1‘3&%%3 to a negative

inpl%gr(%ft?%g\_gmﬁ:ﬁleé K81l IRH LS, B d@él?%lee f@eimaEr 895 gner 330,

L] assi gner uses Inter and intra
predictions for selecting initial intra weighting

e RS s B BLEl PR L5 Qtimator 512

to p%’ﬁidfei SlotiotP¢ectdrd. That oiRdid bethd Bemmera39B3Qsaildo connected
inter predictions. WO 2008/ 004940 40 PCT/ SE2007/ 000640

to thﬁ midtlorbestinetost 302. Mhhea npeticnnestiknpted 31t aned gompensator
t vari ous i fi.cations, and.ch . -

ovat eVl BB 2RO ARSI I Spfect ariin

seleéﬁﬁ'_p§6© r&ﬁ’rfqgf 1 1Whiteholispae bt fled rhytibhesstipatsled 12 is connected
claims. 5 REFERENCES

. to the motion compensator 314 and a second input of the entropy encoder

394.

The outputs of the intra predictor 310 and the motion compensator 314 are
connected to the inputs of weight factor assigner 330, 340, 3350. This
assigner uses the inter and intra predictions for selecting initial intra
weighting factor, factor modifier and inter weighting factor. These outputs
are forwarded to the prediction modifiers 352, 354 that modifies the intra

and inter predictions.
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[1] ITUT Rec. H 264 and | SO | EC 14496- 10, "Advanced
Vi deo Codi ng", 2003 [2] WD 2004/064255 [3] JVT- Q05

WO T@siqego Condi tions for SVEQ@odi ng Ef fi ci encyremnsE28vVd0640
10 Performance Eval uation", Poznan, 23-29 July, 2005

) Joi,nt Draft 7 of SVC dent 0j :
1t wifl Hor e s 8eR A REE sV IR T W S0t Fa g HiOdications
and @HQﬁgQQ‘}ﬁQ@ Kol nRGTé S50 7HARRE4ANGEALINE withoitnéependure from

of d codigg a group of inmmge elenents jn a frame of an
the senpedbdreat, sduchdgutafined Bt itheRRmGY RIS ng t he

steps of: a) providing a first prediction of said

group of image elenents; 5 b) providing a second

predi ction of said grREFEFREMNGESI enents; c¢)

providing an initial first meighting factor; d) . .
[1] §EUeTaReng 26k sndnESQHIERY 1H4000l O Siiviasiceg Video Coding’,

|tiple factor values by nodifying said initia
ﬂhQé wei ghting factor with a factor nodifier, each

[2] fgef 9bo¥abeaolsi ng associ ated with an imge el enent
position in said group of 10 image el ement
weifl@ﬁﬂ

[3] RRBRHQROR Testioend iSnépTF &Y rf,JOfi)ngjel?@f}q%?e%?Sﬁga%d JSVM

ighted first predjstq ' b St

T S R S e SR

[4] dRjife MHRIY of SOEmmidtheat] poirdi Cidemn Toased)YH) 94i1§0/1EC
second 15 prediction and said second wei ghting
MEESY & BUgeN&Ei #§O2 decoded version of said group
of image el enments based on said weighted first
predi ction and said second wei ghted prediction. 2. The
nmet hod according to claim 1, wherein said factor
val ues being 20 dependent on their associ ated
relative i mage el enent position in said group of
i mge elenents. 3. The nethod according to claim1l or
2, wherein said providing step a)
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conprises providing an intra prediction of said group

of image el enents based 25 on a decoded version of an
wenameded4gr oup of i nmage el enéhts in said framePCHSETNE000640

met hod according to claim3, further conprising

sel ecting said factor rmﬁlu‘éiﬁgs 0o have multiple
factor val ues dependent orf ative i mage el enent
1. P l i i
- PROREL T REb 4 Rodh T RREs SIEMRAS i et an encoded
videgl saprnaepsaid orethod sentpgsingpthef stepags: el enents is
| ayger _t.han a gréond .fgctor val ue ass%ci ated with a
setonH THEYE BIETeRICHEEPT YiPalt SraUPPLJmigs Jememige
ebpMepisuidial 8 se6608 breARIRDEHLERAL RS b ' ;
20)88/ 804543%42 PCT/ S 5007/ 000640 f%r ?I?e(tf)ﬁ?fr?% g%?%élﬂs’
eflc odeEP e e finitisd dirse meigintisg ifactoai d franme t han

sa{ d ' . I . ition. 5..The nethod

&L o el st B 8 Rt o i AR fotor values
by mioakfytih@gsaid stigpl frstongighties Ricdst AvitE anfacbéeinodifier, each

redjction of said group of jmage _el enents based on a
Fact el ¥8HET DEBIS REROTRLC W 8BcimeEo alsreent pagiics aneaid group of
ima%ﬂeﬁ?ﬁé gr. frame of said encoded video sequence. 6.

e method according to any of the clains 1 to 5,
whler eprowading pisovomd mgeightingtfaptos) and sai d provi di ng

step col.l ectivel.,y. copprises the steps of: -, Lo
ovi ﬁ%‘i%mdﬂ@%ft it lﬁfaprﬁl?%?nmsgﬁt ¢y gaich firsly prediction
md%ﬁggﬁm webghting factor; and - calculating
the other of said initial first weighting factor and

sgli d deletondingiagiserogdf weighteBapeedictionabdspd osndeaid second
n f saidiniti first 5. .weighting factor and

prec@%ﬁ%gsa&(gﬁ%ldv\%ﬁfcé)ﬁﬁ Wﬁlﬁa%ﬁdmﬁ’ The net hod accor di ng

tlg) cl gdrivrétinghedetodsdiversioavodsdid %‘dﬁb 6P ARLE R%ements based

providing said one of said initial Tirst weighting
on spit pesighiesl Gegt predicsinn andsgid isegond sveightrst predintian.

wei ght identifier associated with said group of 20

i mge el enents. 8. The nethod according to any of the
2. cThé mmethod @ccdrdingeto edaipii $j nghereihi k&Y ifagtat values being

| east one of said first predjction and said second .
depﬁi@%tc@?— sherasseciatad rslaive BRega slemant prattighinsaid group of
imag@kRradniseast one of said first 25 prediction and

Sai d second prediction; and

3. The method according to claim 1 or 2, wherein said providing step a)
comprises providing an intra prediction of said group of image elements based

on a decoded version of an encoded group of image elements in said frame.

4. The method according to claim 3, further comprising selecting said factor
modifier to have multiple factor values dependent on a relative image element
position in said group of image elements, where a first factor value associated
with a first image element position in said group of image elements is larger
than a second factor value associated with a second image element position in

said group of image elements, said second image element position being
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- providing said factor nodifier based on said | ocal
contrast information. 9. T nmet hod according to any
wo@boosletsad ains 1 to 8, furth conpri sing 30 PCT/SE2007/000640
perform ng at |east one of said providing step c) and
[ r [ i id
furthf ol SUF LABoA ARl GPRELSD HECHES h (8, Banififlan sai
first 2088¢ 61x4940t A3siIch. SE2007/ 000640 10. The net hod
according to claim9, further conprising calculating a
di fference between said first prediction and said
5. §ReandiRss @c‘é&fcﬁﬂg 924 o?%ﬁé QAT 1S08P, GPRPENSEAd providing
performng at |eaSt one of said providing step c) and,
step shji c¢opnprises ngravidipge arbaseer @redaitipnli ¢ff evadthcgrouwp 1af image
The pethod according to claim 10, wherein saigd.
clemeyafy BRAFRGTG S GRS B Gh1 BTG haSeab off impep clements
in andthéeranee of 8hid e3&dd«neidedb seafu@nicei tial first
wei ghting factor and said second weighting factor from
a |l ook-up table defining multiple different weighting
tor . .di 0 .t . -
o TFEitod QelraRoTEY O e A9, s eRtctbiel B proviang
step tpaharsai@@rbveling sep 8) sellectiveipbdinpréselsaticosteps of:
nodifiers., 13. The nethod, ac¢cording to claim 12, .
wher Brovisiing ong eétsaﬁiq 1gitig] Wethpwedding dagter and ygid second
: ' 0 difier froma set of nmultiple factor
Welgl?rg%gff%gt%g’ %gggd on said first prediction. 14. A )
ret hedlceflaingodiengtiaeg b gnidfinitimlgfirst ereghting fatteamend said

of a video egquence, said nmethod c ri sing.the,steps
sccoRdl BE)RG JAeT Rpsek RS SR BPeshf Pfonpiial first
WeiglgéingQ@S&r%ﬁfcﬁée@ncﬁ%igﬁm@%&oﬁecOnd prediction

ald group of 1nmage elenents; c¢) defining an
initial first weighting factor; d) defining a factor

difi 0. be ljed to said initial,fi . Wel i :
7. TR etholherardf i Pt Shutharbih B, otz sk bitfhorises
providlthg | Phigl fored @F yalduesitial?Bireaceibheing’ faeloreahdi Bgid second
~associated with an image el enment position in said |
weigltingpfastor hagedepr rerweight dlantifies tassorsiernyithasait group of

imagieselér%e%?s.appl ied to said first

8. The method according to any of the claims 1 to 7, further comprising:

- filtering at least one of said first prediction and said second
prediction to obtain local contrast information of said at least one of said first
prediction and said second prediction; and

- providing said factor modifier based on said local contrast

information.

9. The method according to any of the claims 1 to 8, further comprising
performing at least one of said providing step c) and said providing step e)

based on at least one of said first prediction and said second prediction.
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predi ction; and e) defining a second wei ghting factor

to be applied to said second prediction, wherein said
W@e@a000f0 | nage el ement s beﬂﬁg encoded as an BOT/SE2007/000640

identifier of said first prediction, an identifier of

1 d_second predi.ction am, i LEi . I :
10, $he 5Ri68 PRPMER' 26, RRnER,FRTEE HrpBristhe (G ating =
differe86&MBetwirgi0g fiagt @redidBo20CBID0HE40sédond prediction, said
PCT/ SE2007/ 000640 15. The, net hgd accor diing to claim
performingséeRi ¢PIBRFGCMPATiQIBINEadt dFasiaPiesCl arid REPEAISStep ©
n L1 ' |.atd i; enent position in
and 1 GIOYAT 00 B BE b ol B e el hoc
according to claim 14 or 15, wherein said estimating
step a) ra. predi,ctio

1. TheGueptben cROTORARE oioeramte  1Das SR S Grudpne SteP

compMsels"BER i SrTaM s dl n SRid diffédRice] Bt 1886 BBEMIGaid initial first
according to claim 16, wherein said defining step d

: )
weightfing ofaotdts esndlesaidi rsgcand awieightimeli facser Haomm e look-up table
mul tiple,factor val ues.dependent on a relative inage
deﬁn’é”fgsﬁ%ﬂbpb%a?t%?rgﬂ\{ ivYFlgli 1Hg3?%855-of i mge el enents,

where a first factor value associated with a first

I mge el enent position in said group of inmage . .
12. Ehemmwstlod adcardies tm@@YaO%&@ﬁga%%tloﬁo\ﬂah, rther comprising

SSQC: i i . ey in
sieofBERUR GRS Do SER, BRI BB R e
el ement position being further from said another group

of irmgne el enents in _sai dlnira t.han .gqai d first irmge .
13. ThereRthqbsrerthngle. claie et HBE ABCH Y FE T ARl Rfomprises
selech’ﬂ%p&iia' B d A uifidr RRTLEB: éph%l_ti;gﬁé IfABidrNGodlifsbbased on
Coffprises estimating an inter prediction of said group
said fifst R dictkge. el enents based on a group of image

el enents in another frane of said video sequence. 19.
The nethod according to any of the clains 14 to 18,

14. Whei&hBdssk d:rfcro@'ﬁgg £ QFBUHSEE ikt Bletmdter RhIfREks of a video
I mage el ements and said estimati ng step b) 25
sequenomriadédsnetivwd cemprifing the s#EPYOH sui t abl e nacr obl ock

DRrt E&ti B0 8 Y Dr O BB b8 e Blip TR CHBHRAS;

b) estimating a second prediction of said group of image elements;

c) defining an initial first weighting factor;

d) defining a factor modifier to be applied to said initial first weighting
factor to generate a first weighting factor comprising multiple factor values,
each factor value being associated with an image element position in said
group of image elements, said first weighting factor is to be applied to said first
prediction; and

e) defining a second weighting factor to be applied to said second
prediction, wherein said group of image elements being encoded as an
identifier of said first prediction, an identifier of said second prediction and an
identifier of at least one of said initial first weighting factor and said second

weighing factor.
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- determining an inter prediction of said macrobl ock

partition, and said estimatjng step a) conprises
wa@ledaos/0odoms ng, based on said iTter prediction, PGDSEIN07/000640

intra prediction of said macrobl ock partition. 20. The

r.di y.10f t ' 4.10
15. (PhDARCSR FetB it 3t o6, TR i Sraflinladacty vatues
are sidpkriddent ohi diciof assucthtedr sdlafivedintigeoblemand MEition in said
200 /,0049426{ 45 PCT/ SE2007/ 000640 identifier of said
groR PHHYABF SFTEENER, said identifier of said initial
first weighting factor and said identifier of said
second wei ghing factor. 21. The nethod according to
16. abhe ohetivel etepmiingdtot cdaif, 14 orterwhergini siidgsthnating step a)
erformn t |least. one of .said defining step ¢) and
corpEi oS ER TS (i 'BJ, LedC TR OFiSAfl BSquReldiBeRs relements
baséldns@isthee eRBtpRiiSahadd SBmeds i Raideihad, according
to claim?2l, further conprising calculating a
di fference between said first prediction and said

n icli . sai d Q_performng.step.co i ses
17. SE6Poiathet HcBlitE SPRebTioaer Rt ohid "SFhaRE swep o
compaisads dﬁéﬁrﬁn@ga&hegbxehdmﬁ@dhaﬁir%ahﬂﬂ@i{ﬂé FhEIRFvaldds dependent
The method according to claim21, further conprising
on g E¢lafivedmageclearat pesiiondn saififgrovpcel imagaietethenty, where a
i . . codi oL e '
e IE AL S AR R et iigi 08 f i sroup of
imagacttrdehisnisntprgeephaj @asdcosdifactdevaliiegssbemted wiakesd second
. on said differences. 24. The nethod according tqQ any )
imagg elfiBeR} GRHAR Hosals B Gl iraass cleTeRi rpis: souyl image
ele i i@ ' a i
e e NS o 3R A U5 i Mflents in
saiddfamisethelnasaisl fivstdmen, elpeeindmusijorat | east  one of
said defining step ¢) and defining step e) based on
residual data of a neighboring group of inage

18. efiggramtehod) sbdin@M®d 225 36t SLGAMer140ITB1 §ierein said
.a first prediction provider arranged for providi'ng a
estimppfigg $fepdblcosrpascs gsmmtingan mtge preshetion ofnsaid group of

e L T AT ———

video sequence.

19. The method according to any of the claims 14 to 18, wherein said frame
comprises multiple macroblocks of image elements and said estimating step b)
comprises the steps of:

- finding a suitable macroblock partition constituting said group of
image elements; and

- determining an inter prediction of said macroblock partition, and
said estimating step a) comprises determining, based on said inter prediction,

an intra prediction of said macroblock partition.

20. The method according to any of the claims 14 to 19, wherein said group

of image elements being encoded as said identifier of said first prediction, said



10

15

20

25

30

30 prediction of said group of image elenents; - a
wei ght provider arranged for _providing an initial

wo 2ooso4se ghti ng factor and*d second wei ght i nECT/SE200T/000640
WO 2008/ 004940 46 PCT/ SE2007/ 000640 - a wei ght

: for . generati first weightj g
denflBE b SicPLLARE LA DRNRER LA CLMELANL] AR, eiehting
factosaird] saict ideintffiorsdf saed ghtond wdigsingl faskdh a factor

nodi fier, each factor val ues being associated with an

i mage el enent position in said group of inmage

; < ' t Gt | Jmdi fii.er Aar ed for ..

21, JERTERos Secchl £ e 14 COLRCL O 28 FORSRA ffprisos
perforinisg girledst binerofisaidi didihihy step ¢) hiistaipr @efigirigostep ¢) based

r,avi der and. said . first weighting factor generated by

on Ségg%sg@rﬁﬁ}‘g%’d?ﬁieﬁaﬁé-Seﬁo%‘gé’éﬁ‘éﬂcﬁl‘)é‘di ction nodifier
arranged for determining a second weighted prediction
based on said second prediction provided by said

22. dbeomrthod mcedidinigomo peleirind@i , adtlsei doseprinthg calculating a

. .ghti act or ovi ded,. sai d, wei.ght rqvi der.; . )

diffe an&g- Eg{r}’g?ér%g%algl ?ﬁgﬁtpﬁgﬁfg%ﬁ} Iy eS&CBH% prediction, said

perfogfiifg atepEoan PSS eRrioraliAs &R 10Ast58hE oBTRiP definiNB%Sep c) and

.. elements based on said weighted first prediction anap

said gﬁﬁ@%@@ﬁ’dﬂv@%%%ﬁ%dﬂ TEBAE. 15 27. The decoder
according to claim 26, wherein said first prediction
provider is arranged for providing an intra

23. Phednethah actosding @r claimof 1, fradeectempHsinghagedla®mgla local

.decpgded version .of an encoded group of image el enents )
spatiph GliStpncE; Teseido f58: PrAGICHeEGaBH! seibrancogct eredistion, said
fofiRE sédp COREEAELs Hal oL 1010 PIAY '
porfofBifl <& EORTRT0: BPEraRAPRr AL of R P R sléb o) and
said defmipgosteprmidmsed emsaid diffesedcemn a decoded version of
an encoded group of image elenents in another frane
of said encoded video sequence. 25 29. The decoder

24, aﬁéomdéitngdt Acediify 26 ty2®f Wher@hinsaid Y8 Bt wherein said
provider is o _
defining step d) comprising defining said factor modifier based on said first

prediction.

25. The method according to any of the claims 14 or 24, performing at least
one of said defining step ¢} and defining step €) based on residual data of a

neighboring group of image elements in said frame.

26. A decoder comprising:

- a first prediction provider arranged for providing a first prediction of
a group of image elements in a frame of an encoded video sequence;

- a second prediction provider arranged for providing a second
prediction of said group of image elements;

- a weight provider arranged for providing an initial first weighting

factor and a second weighting factor,
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arranged for providing one of said first intra

wei ghting factor and said second weighting factor and
waeadsobati ng the other of sait® initial first wedhREINT000640

factor and said second wei ghting factor based on said

one o i d initial first wei ghting factor and, .
o o e RBRe Aok gdlee Tongeitiuife A dunt Wfghting factor
comatisingi mgiltiple Ifattor29aludiebgi fhcfcﬁ?dng/eé@i@t iﬁfc?éli' g%t heighting

arranged for providing sajd one of said initia i rst

fact%i‘@ﬁgi Agtacken sROGIET s seghwWaCEoD g7aduae doeing associated with an
. 4 Y i.ght i based
imagEHema BorepR i SROAEAE AN S 1°0F Thage

el enentisst predithendesntifier acorgtidnfprt detemphining Beweighted first

| ai ms, 26 to 30, . rein said weight, 5 nodifier_is o
precip B caated o) saifl fert macdctioBasyotedoPys sris Hise prediction

B8 AP . SRRt Sl LoD
fi r sta prasgingt ipgaditipns anddier endameedi b1 atgtemmihiinig) a second

weighi it BaBl il s3BP Secortd, oradkdiset pRovGrs g Seist second
predd®io@fprohRiee| @hdsa?d de@oRd, wiisBitRidf-33bH BRI b}f said weight

provider is arranged for providing at |east one o
pProvidgrg angi tial first weighting factor and said second

wei ght.j t e | east _one.of said f.irst
oo | ndae aieo g0 ite | SshgRSSl Rl lbhoh, cocodea
versimdofsaid grecgnof jmagt elenintspbasddled sbyd sadigh&REARSE prediction
prﬁgfl cti 041%%[%\& er. 15.33. The decoder according to
and spi fropnd Wieighdied RIGAiC@R-ght provider is arranged
for calculating a difference between said first

predi ction provided by said first prediction provider
27. ditee detellereaormding do ciaiom 26, ovhetedn yaid dirdt predvtibn provider
. redi ¢tion proyvider and for providing.at |east_one of
18 a@%’ﬂa@‘? b ipés"‘%i]-‘?‘%tan FTRRTGRET IR ©F HRYPs@af gnage elements
bascgle6AN WRicdBH Wi R ab 2308408 S B f; in sai
The decoder accorsdi ng to claim 33 e?gilﬁﬂggﬁv\%&gﬁtm said
framgr ovi der is arranged for providing, based on said

difference, at |east one of said initial first
wei ghting factor and said second weighting factor from

28. dHeodcdtert addordirdd telefdifi 26 Sty Miferdid fs8i@Rbcond prediction
wei ghting factors. 35. An encoder conpri sing:

provider'is arranged for providing an inter prediction of said group of image

elements based on a decoded version of an encoded group of image elements

in another frame of said encoded video sequence.

29. The decoder according to claim 26 to 28, wherein said weight provider is

arranged for providing one of said first intra weighting factor and said second |
weighting factor and calculating the other of said initial first weighting factor
and said second weighting factor based on said one of said initial first

weighting factor and said second weighting factor.

30. The decoder according to claim 29, wherein said weight provider is

arranged for providing said one of said initial first weighting factor and said
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- afirst prediction estimtor arranged for estimating
a first prediction of a group of image elenents in a

wo casmonio a vi deo sequence; 40 - a second predPCT/EEA007/000640
esti mat or arranged for estimating a second prediction

seco:agf f?’v%l tg? gﬁa ?o&sggegﬁlqﬁgﬁﬁgg‘g’pt H:f t erf |a§§?c1a{ed with said

grouwedfgﬁ{ (?%geleﬁ%ttgr WD 2008/ 004940 48 PCT/ SE2007/ 000640
fier definer arranged for defining a factor
rmdlfl er to be applied to said initial first

I ght | f .
o1, YHALRR PP TEER oo o) B 3w
modiiRirig a@ﬁ@x@gédifcﬁdl) Villtdrieg at ileageorsd effeaid fiost premhcm@n and said

sai d group i.mage elenments, said first I ghting
secopdcprsigion 6orféota¢%|lp§%|1 ERQNEESH T O.rg%atmregﬁaal%rﬁt ieagt one of

said ﬁr‘gt ﬁjg'gaf&(émﬁlaﬁhar %ﬁf é%nc?'ﬁ%@&&%in oegnt g S;Sl'og'ﬁgg@ said factor

ctor to be appli
modﬁ"reed)a%dmn saiab}oceah cenimhsyinimpnutiomage el enent s
bei ng encoded as an identifier of said first
prediction, an identifier of said second prediction

32. @ff}fé Abcdedcbr@ingd f;o | sragle @aBnefoe 8 @1l mfﬁé@lm said weight
first 10 m5|ght|n or and said second wei

provfchanrt isr arr@@.geaih@repmdém&@é dedsthgneook Baldnllsﬁla%vﬁ@te‘fvﬂlghtlﬁg

factcl] BT Iafi G 07 GREBNr AOPY A ooy K&t GHECGE said firs

predR#idr ghﬁﬁdé@ lgcda8 fafst ??ééﬁtlfo@lf pERfi@et 4ng said Wetoht @rediction
macrobl ock partition 15 constituting said group of

provideggley spisheerand paediclieBdM@ViHEEi ction estimator is
arranged for determining an inter prediction of said
macr obl ock partition, and said first prediction

33. g4id niicoder sacorditgedof elaitet3, nwhdrgin beddd mglstaipi'ovider is

inter, prediction, intra predicti of sai.d
arranged 6o GRICURIRE & é?f?ergace ctyRen ariddust REegrdiony Previded by

said Cﬁlaétngx?kgi (f;’{lo§6 rMIGEL dh P Vg f édind E}‘fr%&fctﬁﬁ‘f ' I:Q%'Endéds by said

arran termnlng said initial first wei ghting
secoﬁdcpmdﬂ:lame@mmm dndefiri prectvediing astle@tednctcvfoﬁaldnmltlal first

e R e R

factor defi ner is arranged for determ ning said second
wei ghting factor based on said estimated first
34. pitedidecoder aantosding soc shainprddi sehergin said weight provider is

arranged for providing, based on said difference, at least one of said initial first
weighting factor and said second weighting factor from a look-up table

defining multiple different weighting factors.

35. An encoder comprising:

- afirst prediction estimator arranged for estimating a first prediction
of a group of image elements in a frame of a video sequence;

- a second prediction estimator arranged for estimating a second
prediction of said group of image elements;

- a first factor definer arranged for defining an initial first weighting

factor;
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39. A nethod of decoding a group of inmage el enents in

a franme of an encoded video sequence, said nethod
w@omnisisng the steps of 30 &P providing a firBCT/SE2007/000640

predi ction of said group of inmage el enents; b)

& ementiafict HRGReP St e afning o BeCom Bt to be

appleedit@Bhid initial Gk krdghfinp fas®irdof %ér?éral@é Qdfifdti WRighithg factor
sai d second prediction;, and WO 2008/ 004940 49 _ _
compgsinsEpggipdo detor dalyeneeash frctar vedee dging asisopiaged with an

. ' e S n_sa.d weighted. .. ..
ima Lo BoStigl B0 Sl AFB0R oL RRE0e APrB e P B, weignting
factqrisdbdid appliedhdo saidl fisscpredliptied; ahdon. 5 40. The
met hod according to, ¢l aim39, wherein said providing . .
Step %Fec%%c %‘"s:deg—%eé"uﬁglaﬂgﬁdaf% febpag @ secqpenweighting
i i . i 110 id-: -edi ctd . .
T e AP B 3 S S i TRLAIRAE e RBC LA Do image
elemealhé bebrs edcoted 28 saiidenfieubhsad firstfredcon 4dn idaetifier of

..met hod accordi ng ta clai 9.or 40, wherein said. . ..
said (Re8PG PRECGUBD 200nAr LUt ePA oSk St initial first
weigh€in®! fabtdrased saii 8BcaidliddigNin®f fasdd  wei ghted
predi ction and said predictiion selected fromsaid

first prediction and 15 said second prediction. 42.

a . of,d he ,clainms 39 to 41, .
36 mge r ergﬁé%gl glr d %%eri%dﬁgegg p?%é‘fnc 3 gd n VEEHEPG s%%l%d i f‘??%]ree [PTPTISES
mulifpledinatiasioviks WfSnidde skinteidbged sali¢@Rldbact Fusitied comprising
group, \Agecre said different prediction values reflects
a pag &F

tisig e ATFRBEei foryselecking i ctisablgamreroblogle partition

i d £ iCti ' . .
cond:agha 0y thqfP o AAR! RAFCHG, b BRI apRERL Goimaor i
arragged for 3&ermiding aheingen psaiidtiowe:?fgsmié ?natﬁdilgtk@artition, and
..conprises .different prediction values for sajd image .. .
said %gﬁ%‘?@ﬁvgnﬁ%ﬁﬁ?rﬁlﬁo@ﬁ?ﬂ&ﬁ fer d5Fmring, Baged on said inter
predRitRMH, Gl Ritry Prii@Retiof besdin ﬂn%%%bl@_@ﬁ?a@'ﬁiﬁo?ﬁ anges in

at least one of said first prediction and said second
predi ction.

37. The encoder according to claim 35 or 36, wherein said first factor definer
is arranged for determining said initial first weighting factor based on said

estimated first prediction and said second prediction.

38. The encoder according to any of the claims 35 to 37 , wherein said second
factor definer is arranged for determining said second weighting factor based

on said estimated first prediction and said second prediction.

39. A method of decoding a group of image elements in a frame of an encoded
video sequence, said method comprising the steps of:

a) providing a first prediction of said group of image elements;

b) providing a second prediction of said group of image elements;

c) providing a weighted prediction based on a quantity calculated from

said first prediction and said second prediction; and
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d) generating a decoded version of said group of image elements based
on said weighted prediction and a prediction selected from said first prediction

and said second prediction.

40. The method according to claim 39, wherein said providing step c)
comprises:

- calculating a difference between said first prediction and said second
prediction; and

- providing said weighted prediction from a look-up table based on

said calculated difference.

41. The method according to claim 39 or 40, wherein said generating step
comprises generating said decoded version based on an addition of said
weighted prediction and said prediction selected from said first prediction and

said second prediction.

42. The method according to any of the claims 39 to 41, wherein said
weighted prediction comprises different prediction values for said image
elements in said group, where said different prediction values reflects a
relative uncertainty of prediction values in at least one of said first prediction

and said second prediction.

43. The method according to any of the claims 39 to 41, wherein said
weighted prediction comprises different prediction values for said image
elements in said group, where said different prediction values reflects local
contrast changes in at least one of said first prediction and said second

prediction.



