1 VIDEO DATA MANAGEMENT TECHNI CAL FI ELD The present invention generally
relates to video data managenent, and in 5 particular to encodi ng and
decodi ng of video sequences. BACKGROUND Pixel or image el enment prediction
is an inportant part of video coding standards such as H. 261, H. 263,
MPEG- 4 and H. 264 [1]. In H 264 there are 1.0 three pixel prediction nmethods
utilized, nanely intra, inter and bi-prediction. Intra prediction provides
a spatial prediction of the current block from previously decoded pixels
of a current frame. Inter prediction gives a tenporal prediction of the

current bl ock using a corresyihadim®OATA MANAGERIENIT ock in a previously
decoded frane. 15 Multiple reference pictures may be used for inter
prediction with a reference picture index to indicate which of the

nultiple reference pictures is ugetphicaAihgrdr fype of inter encoding, only
single directional prediction is useIaI, an& % e al |l owabl e reference

pi ct ures areThanagschti invedisdn @endiolgvelated v Bidey pirtafmaNagearhent, emdodi ng,
two |lists of enge. i r [ e F . i St and list 1. 1In such
B—type§pi ct uPé@&@i nglcﬁaﬁﬁgcﬁq?doﬁéﬁ%dﬁ%gi C%Oogﬁqﬁé?%g& either list 0 or [ist
1 is allowed, or bi-predictions using an average of a reference picture

fromlist 0O and anot her reference f list 1. 25 The wei ghted
prediction in H 264 represents a V\%ﬁgﬁﬁsgumpecti vely bi- directional
predi cti on anitkehlw@oiraadeCelfieset praddstidnhés wel ghpedagiomarnaifi ddes rcodidge sl i ce

pr edi ci i on 1 Sengays S Radh, wRbR MR B Qo Rk Bl snc
are the |isttiQee pitel predictédi otethodmdtiivedghainaly ihtiet orteanddPii-pradiglion. ar e
the Tist 1 ifjtl 3leRi-B8h CHQNiRRda Wl A | NafR6HO8r R SEPLASBICR ABn?
previously decoded pixels of a current frame. Inter prediction gives a
temporal prediction of the current block using a corresponding but displaced
block in a previously decoded frame.
15
Multiple reference pictures may be used for inter prediction with. a reference
picture index to indicate which of the multiple reference pictures is used. In
the P-type of inter encoding, only single directional prediction is used, and
the allowable reference pictures are managed in list 0. However, in B-type of
20 inter encoding, two lists of reference pictures are managed, list 0 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.

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

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

where Po and wo are the list O initial predictor and weighting factor and P
and wi are the list 1 initial predictor and weighting factor. DC represents an



offset that is defined per frame basis and Shift is a shifting factor. In
the case of bi-directional prediction wo=wi 0.5. Docunent [2] suggests a
hybrid intra-inter bi-predictive coding node that 5 allows both intra and
inter frame predictions to be conbined together for hybrid-encoding a
macrobl ock. In this hybrid coding, an average of selected intra and inter
predictions or a differently wei ghted caonbination of the intra and inter
predictions is used, 10 SUMVARY The hybfid codi ng suggested in [2]
basically uses a summng of the two input intra and inter predictions or
uses slice- sp#sitf thet ieidyfined perusgma Imatveandusihgitis iss shiffthg dabtbo lal thepi xel s
in all macroh| is used. inter and/or intra prediction.
This is far rsgm op tllr':rfrilzitm?l oént%?%?tmn "qu(ﬁ% ity point .15 of view. The
present invention overcones these and ot her drawbacks of the prior art

arrangement S pofQuth 18 818808/ 0l 1yRhleRRlnd NG LBEERER: LANENLEBR, Lupr OV de

an efficient v ane enco I's anot j ect of

the présent iaﬂ@ivé?lﬁﬂpﬁh ipyaprey iger érmwwlmtm@embmédag%et #Fol vi ng

spatial and/ gintepesah Qfﬁﬂ'cf;c;ﬂléﬁks In 4RisTHARR1 8HEing! Q@rav@ﬁg%gf%eﬁﬁ%dmt by
the invention as defi ne% @g acconpan |ng patent clains. Briefly,
L

present i nvehttiooAng AYisr we ﬁtlﬂ’QEbP? & ditirentlp eighiedicag bimtionel H@d&&rang a

group of |nag§dg£t@fr§fg<§0ﬂldhsagsmsggo sequence. The hybrid node involves the
usage of at least two predictions of the inage el ement group and the usage

of image el enent specific weighting factor val ues, where the 3 weighting
factogoval ues are representative of diiRIValRi ve uncertai nty of the

predicted values. An injtial first weighting factor is provided for the
current groupbe +Hbeidi peding) suggested in [2] basically uses a summing of the two

input intra and inter predictions or uses slice-specific weights. Thus, a same
weight is applied to all pixels in all macroblocks of slice that is used as inter
and/or intra predictionn. This is far from optimal from the image quality point

.15 of view,

The present invention overcomes these and other drawbacks of the prior art

arrangements.

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

frame encoding and decoding.

1t is another object of the present invention to provide a hybrid enceding and

decoding involving spatial and/or temporal predictions.

25
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
30 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



5 first weighting factor is nodified by a factor nodifier to generate a
first weighting factor conprising nultiple different factor val ues that
will be used for nodifying i mge el enent values of a first prediction. The
wei ghting factor nodification generates a weighting factor that could
reflect the relative wuncertainty in the inmage el enent values of the first
prediction. In a preferred 10 enbodinent, this first prediction is an intra
prediction. In such a case, inmage elenent portions of the current inage

el ement group that are spatially <closer to the intra prediction in the

vi deo franme wsightihgrfetiorerdiecsnasd gpeckenhitiyinesrf thei ghttiveguhaataniyval thes as
conpared to Lally renote image elenents in the current group. The
nodi fi ed mei%ﬁ%?ﬁ%ﬁgé%%%r can al so have 15 weighting factor val ues giving
hi gher weights. to inage el ement positions representing high contrast

obj ects, suCAnasitldl Aes REELEAGeSetol I bRGid-ABOL thﬁeh‘?‘gﬁg‘?ﬁ %%L&P BhidNnitial

correspondi ng second weighting factor Is also provi a second group
20 predi cti offfrstiveiglting Hprier msdwodifisdt e agéxcten mpditiore tyasaemied firytst
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wei ghti ng faﬁt Or?dd , a&el ied to the secgng_ groyp,'p,redl tion.. A decoded
versi on of tif&® @éng WRALTGPOURULE of AdStaTeciftore d De gl s Ectqio

wei ght ed pr egiodificatisn 2methiessaceaighphgdaciolr Othatasole adltebnttha RlfieCt i on,

an inter predictjon or .indeed constitute ti.ple different intra and/or
Mhter pred o onkRyil GedBEEE TR e ALr A HERs Gre R aEE A

predi tti on necbedirem, thiat ficonixiedesiodi &f ex dntrappediictisranirpatibls, a sued
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THE DRAW NGSyeighting factor values giving higher weights to image element positions
representing high contrast objects, such as lines and edges, in the image

element group,

A corresponding second weighting factor is also provided for a second group
20 prediction in the hybrid mode. In the decoding, the generated first weighting
factor is applied to the first prediction and the second weighting factor is
applied to the second group prediction. A decoded version of the image

element group is then calculated from these two weighted predictions.

25 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

30 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



5 The invention together with further objects and advant ages thereof, may
best be understood by making reference to the follow ng description taken
together with the acconpanying drawings, in which: Fig. 1 is a flow diagram
illustrating a method of decoding a group of image 10 elenents of a video
-sequence frame according to the present invention; Fig. 2 is a flow diagram
illustrating the first prediction providjyng step of the decoding nethod in
Fig. | in nore detail according to an en%odlnent of the present invention;
15 Fig. 3is a flowdiagramillustrating the second prediction providing
step of the wgdwwdilenpding laudlitnofitle plesent imreatidetad kompeordingribo aan

enbodi ment  ofg.thg,spresent invention; 20 Fig. 4 is a flow diagram
illustrating a method of encoding a group of image elenments of a video
sequence frane according to the present invention; Fig. 5 is a flow diagram

illustrating the firstg pﬁgqueB@‘gbggt agﬁaccoﬂgm mﬁgNégeps of the

encoding nmethod in Fig. 4 1n nore I'ng to an 5 enbodi nent of
the présent iTednrdndion tPiethes viith Autlicagbiats addistvantapgs drerRD: may \best or

Foot bal | at GOl Enaérstgodwbgh%mgo%%e%mg b e shiaRARcoua Lo

prior axt ("*") and accor resent 1nventi Ig. 71is
a di agram i | l'egsthetviby ammﬁm@ng 6famagmbxamh1@1n ClF 30 Hz without
constrained intra predl ction accordl ng to prior art ("*") and according to
the present jnvention ("x") Fig. 8 is a_schematic bl ock diagramof a

user terninal 1%@?%%@8%\?’@!3%@#3&?‘5@%édﬁ@tﬁloﬁd%fdiﬁmoﬁiglgt%) 29180 BF E8esft

i nventbon; 5eckh@ntSof Svided 6OQIRICE Eraltd Ol o i RO FAROIre8erfiafRdRonaccor ding to
the present invention; Fig. 10 is a scherratl c bl ock diagramof another

decoder according to the
Fig. 2 is a flow diagram illustrating the first prediction providing step of the

decoding method in Fig. 1 in more detail according to an embodiment of the
present invention;

15
Fig. 3 is a flow diagram illustrating the second prediction providing step of the
decoding method in Fig, 1 in more detail according to an embodiment of the

present invention;

20 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. b 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

25 embodiment of the present invention;

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

30
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”);



present invention; 10 Fig. 11 is a schematic bl ock di agram of an encoder
according to the present invention; Fig. 12 is a schematic bl ock diagram
of another encoder according to the 15 present invention; Fig. 13 is a
schematic representation of a video sequence of image franes; and Fig. 14
is a schematic representation of an inmage frame. 20 DETAI LED DESCRI PTI ON
Throughout the draw ngs, the sane reference characters will be used for
corresponding or simlar elenents. 25 The present invention generally
relates to encodi ng and decodi ng groups of imge elenents of a frame in a
vi deo sequence In the present invention, a video sequence conprises one or

multiple, 1.6 etls a&%ﬂgltnah%locflf BBSHRbf Quﬁwfeeﬁmaﬁ%q@pefdr@m C@BdiN turn

be regarded as qgose a series of one or nore slices, where such a
slice conS|s§§x@Fr%%@ Pgﬁﬁﬁeaﬁﬁ@ﬁﬁﬁpﬁﬁﬁ?nef i mge el enents or pixels. In
the present invention, the expression "inage elenment” is used to denote a

smal | est ele of a . fra r .picture i eo se ence...Such _an i nmage
el ement has g@é%cﬁa?éﬁh%mafga gc @&ﬁ%ﬁ@'%p%ggf?fﬁswxﬁ He a8 %%I%?Srﬁn t he
red, green, bilveeiiorRGB, space) or |lum nance (Y) and chrom nance (Cr, Cb or
sonetinmes denoted U, V). A typical exanple of an inmage elenent is a pixel
of a franme or picture. 5 The inmage el enents are organi zed i nto groups of

i mge el enenFig. 1Thie aexbﬁﬂ@ﬁbdﬁo&gmmupmmfaﬁamgbﬁekemehr"muenﬁneenaﬁw of the
prior art kn?%@mﬁﬁﬁ% Ppns of franes and slices into collections of inmage
el ements that are dled t oget her during decodi ng and encodi ng.

Gener&Ply, such a group is a rectangular (MkN) or square (MM group of

i mge el emengs. 140 e raflatRUSBCI Aifer 4h WHRINEh RiBr 98RRHAIY ¥ BRNGeSEht
macr obl ock in tqe vi deo conpression
inven CI1;

Fig, 12 is a schematic block diagram of another encoder according to the

15 present invention;
Fig. 13 is a schematic representation of a video sequence of image frames; and

Fig. 14 is a schematic representation of an image frame.
20 '
DETAILED DESCRIPTION
Throughout the drawings, the same reference characters will be used for

corresponding or similar elements.

25 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
30 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



standard. Such a macrobl ock generally has a size of 16x 16 inage el enents.
A macrobl ock can consists of nultiple so-called sub-nmacrobl ock partitions,
such as 1.6x8, 8x16, 8x8, 8x4, 4x8 and 4x4 image el enments. The 8x8 sub-
macr obl ock partition is often denoted as a sub-nmacrobl ock or sub-block. In
15 the present invention, the expression group of inmage elenments is used to
denot e any such macr obl ock, sub-nacrobquk or partition size or actually
any ot her grouping of inage elenments used in video conpression unless
explicitly notified otherwi se. A typical exanple could be that the

| um nance conmeEnéatceof p@preitys)isliol ks colpinstes riéxdiGep kieles Railt, apged as an

array of 20 fo 8x8 blwcks h asgoci at ed. 1 onents
are spatiaI?@Héﬁgasgﬁﬁﬂeﬁn%éﬂgo%g%%g%qg¥’?&dﬁéﬁﬂﬁﬂgggégg%gﬁgg?’gﬂgg
vertical di ypbtl oxmuple of emngxg diroeisis apitel of 2ifspafe owpditagr am
illustrating a method of decoding a group of inmage 25 elenents in a frane
of an encoded vi deo sequence. This inmage el ement group has previously been
encode® usi n§ha iFmpBe | demprdiang %ﬁh’@ég tiner aroiis b simageg glerganty, The

combi nati on of,asdidd S%roﬁ?egf Ghhed et deBBGlk ARE of Unkhsfor BEEGhEhON. 1N
a preferred enbodi ment of the invention, the first prediction is an intra
predi ction, R#ititiens o€ SEpehAnGr st ipdh cPLecHANS of drage sdsREPEN P R 30 as
an inter pregigdié®bgefhd-igirbid @sRmiGt 1vedndovRgy. CrenlchalyB stibh apfredp 64 hve)

type. The second prediction coul so be a.second intr ediction. In
Lhe ol I ow FGASHE GUEBbAT SHath LEaN SouRa i §euBEE TRt e HerHr
connecd i on s gdrbupiiEngrel Wonpradlg dened inactobichyhr itHeeniclodi smphgkessidnng.

However, the 7 resenft inventi,on i S no %inited t{ . b Hg;lize
three o mor SBIAFeSERE « BcHT 20T bR RiuRal Rl & Shvert "areu et |
exanpl e, t heA hysndidockodencamsiais ef Innltiptecasapaletl swh-enaqreeldils tiagkitions.i ntra
predictions,lﬁ%p I egdi gt ians, it ol ) Ldint 10BSypL i ntra
and M nter psre |%¥i18%5§ %r. VI i nfrsaﬁaﬁégéﬁ%l Iera%gte%&q’%%}l{ ons, where M N are
posi tive i ntwgersldchngetitiohdn obise. dericdhat hodbsmactablogk sr epbdilockiere a
FirstyintraQr,l0barnehabe! sl ¥xhfkkBdh grBﬁ?Qif%ﬂe%% Lmheyiigleded ap a
group of inmage elenents to be decoded. This Tirst . )
enote any such macroblock, sub-macroblock or partition size or actually
any other grouping of image elements used in video compression unless
explicitly notified otherwise. A typical example could be that the huminance
component of a macroblock comprises 16x16 pixzels arranged as an array of
20 four 8x8 blocks and that the associated chrominance components are
spatially sub-sampled by a factor of two in the horizontal and vertical

directions to form 8x8 blocks.

Fig. 1 is flow diagram illustrating a method of decoding a group of image
25 clements in a frame of an encoded video seguence. 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
30 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
foliowing, the present invention is mainly described further in connection

with using two predictions in the hybrid encoding/decoding. However, the



prediction is preferably provided based on a prediction identifier or node
to identifier associated wth the inage el enent group. As is known in the
art, there are generally multiple intra nodes that can be used for an

i mage elenment group. For exanple, a 4x4 block can use one of nine intro
predi ction nodes, where one of these is a DC prediction and the other
eight defines different directions of gpatial predi ctions to use.
Correspondingly, a 16x16 15 block typically has four intra prediction
nodes, one DC node and three that defines different prediction directions.
Therefore stgpqsit iRv@firnaRlnbtUBeited tizhcta nnden attilzy perdedeTrnpfd dfferenk

providing a first (intra) prediction. |f the identiflgr..skORgk s an
intra node tRfEICHIRS LR Zi“%eed#eaei“grgr%fﬁ?'e% i %Mﬁ’e@%@%g rinﬁ_vol ves
provi di ng t hgsd Nigiga paadi Bitenprdostin, dhindradereditsidnyebking BEdgtonsdt one

encoded image el enent,  group. of the. B 29, -L NS bENY idtrmged el enent
group. This R4 %Tg? mBe%é’rﬁg%%Bnlg’sfﬁr?% ePabI?y 5 Br evi ous| y decoded

nei ghbori ng ghoep pradidthest moves M, IV gre phsityeiategersdarsey b @8fr ates this
situation. The figure illustrates a frane 25 10 containing a group 20 of
image elements 30 that is to be decoded. The figure @Iso %Il%g;{q; s four
nei ghbor i ng Tiragetaidatnts gy 8iapsS Dowheg a st Bra PR AR R PE R Pdady Deen
decoded. The, npovi §i;00,0fidsd & Sbrdidbiliige dlenldnze to belducoded. This first
chroninance/?un!nancp val ues previously cal culated for .one.or Qe Of

t hese nei ghbpredisgiogrisupreierablyoproviged E%Sqdombraow Y9 RtTa 30 prediction
of I the, curt eiﬁ%nﬂ?&“@ss%@iﬁ‘é&l biifSthes ﬁﬁﬁgdmémeﬁoghﬁhwsﬁ& onkyowmagdhe éill‘bmen';]

val ues” of a single neighboring group, suc 0 ; t he
(ot 22 of there s GECGREUp BBtV FOEHE: PAbAGE Heci iy of ot

val ues from gevmenekrdiicf Fer erimpri ghbarilngs groupsore of aine Ppéa prgdiogon f
instead an inter prediction.is to, be i I t t PagHest iON i S
preferably g@ﬁ@?%t%elﬁa%@dogﬁﬁ?%ﬁeagf)ée%\eﬁrzl@g@% l%élg g}% %erl;o%%l of anat her
frame (P typgifeamtmitdctiphe odtdpetial passtiq(rB twp@f)-.Cqﬁﬁewl’églﬁa%el,esxﬁﬁe i mage
5 el enment group is.a i ated .w alensdde ARG d:deirkd tigett | on of
this *9ther P@gﬂﬁmrﬁﬁﬁﬁga%%)53%%%Qﬁ%ﬁ%g'andhgghg??gﬁpe%ctor that is a

di spl acenent defines different prediction directions.

Therefore step S1 preferably uses such a mode or type identifier for providing
a first {intra) prediction. If the mode identifier signals an intra mode that
20 uses a prediction direction, the step S1 involves providing the intra
prediction based on a decoded version of at least one encoded image element
group of the same frame as the current image element group. This at least
one group is preferably a previously decoded neighboring group in the frame.
Fig. 14 schematically illustrates this situation. The figure illusirates a frame
25 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
30 prediction of the current group 20. A first such mode could use only image
clemnent 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,



vector allowi ng identification of the group in the other franme used for
inter prediction. Fig. 13 illustrates this scenario. A current frane 10
conprises an imge el enent group to be decoded according to the invention.
Anot her 10 frame such as a previous frame 12 in the stream 1 or a follow ng
frame 14. The arrow 40 denotes the notion vector that allows
identification of the inmage elenment grgup 25 in the other frane 12 to use
as inter prediction in step Si of Fig. 1. 15 A next step S2 provides a
second prediction for the current inmage elenent group. As nentioned in the
foregoing, this prediction can be an intra prediction or an inter

prediction. FhestsheRnSAtsAPrbERH AV N@pﬁfv@i@ddinn&egz@li tie ﬁreairlfa@fl is
| S enera

predictions fo e ina |.enment grou This ste
perforned i rpragcg%ﬂwwleg%t ﬁé%a@ﬁimlra%’v@cmaeb@ﬁmeﬁ@fo% Bt HEW%% he
second predifedhenPitgp@rod Mil@plerothet SR €8I §h)0Mn shchextasd, etﬂeSﬁmgé ovi des

i'niti ting factars to.use far di fyi e.first . predic

orovi ded | n ettt ereeRion atbare e SeSailReR S 1
wei ghti ng facrtherrﬁamannhhe atrpteduand dudnsmiichedcctrn ttint fes elmPIé.cevrwh;t of 25
detail, for ex n ght factor Sg. t:h of
using nore % é’ %“H%é éh |8ﬁ§n|EtP%§%ﬁ§%P$ghde§§:| &Tgﬂgﬁdfﬁagﬁ%§
sequence, pe:vredrbtlazne’ﬁlgpéﬁ 1Eﬂ1$fc@t,es plis svacanblockrrent remeslbcompriots ack
(5o 4o ALY e 0T BtE lfiald HhoSSLONSE W10
si ze 16F t he ffamgrsych rﬁtstaepfm’lims Femguttb &t thof sisears Wt B pr@W@%sféamTFHé pr esent

i nventi on prgfesaBhy40SehBELYR: APEGH fhSonahaNtIBRL RlealinWaiabr 38ES, 1. €,
one such pair or set per macroblock _or-sub-macroblock in the frames.

However , forlmégﬁél’f’é‘i‘%qt @PH@@%E&]G@%@@“&WE 3k toj RrEgas é‘l@ﬁé’-’ﬁ?d‘ﬁﬁ%ﬁ% in all
franes rrust sla@cg,ss}amg X, be encoded and 9 decoded accordi ng to t he present
invention. Instead it is typically expected that several image el ement

groups will be handled as prior art intra blocks, inter blocks, including
i nterisP bl Oc%kna}ﬂﬁsﬁeptw pBoxbﬂ@s:ksSecJﬂrrelpeécﬁeﬁt@m fd}etmwgeen@fmggwulpmpeci fic
wei ghts will not i npose déa,maii__l caﬂ increased é ane Z8;

group. mentmne I the ore%omg, this precdiciion can e an intra

prediction or an inter prediction. The step S2 can also involve providing
multiple other predictions for the image clement group. This step S2 is
generally performed in a similar as described above, depending on whether

20 the second prediction is an intra or inter prediction.

A next step S3 provides initial weighting factors to use for modifying the first
prediction provided in step S1 and the second prediction provided in step S2.
The weighting factors can be adapted and transmitted on different levels of
25 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
30 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



Thus, a video sequence of the present invention conprises at |east one
frame wth at |east one inage el enent group decoded and encoded accordi ng
to the present invention. The provision of initial weight factors of step
S3 involves providing an initial 10 first weighting factor and at | east
anot her weighting factor. The two factors could have the sanme factor

val ues or different factor val ues. Prefegably at | east one and nore
preferably both weighting factors are non-zero. Generally, the weighting
factor conprises one factor value each but could alternatively conprise
mul ti pl e factdseodasl aesprdimggto Bregareseridinvandov.costradoit insypically krpadiel 15

e oe! ar asCt ABACK AR BLIRAbOb ke (AN JLOUR SOH Ml AIVE ilcs,

associ ated factor val ue facto
| east the i nitbicaPladsesinchgdightnieg H@e%ﬁn@ﬁ@w@ewophs '@teegfosa thi hissge

modi fi cationef F gﬂ' £ Cﬂﬁ.dwlé%h[‘&gwﬁl ﬁ@&ﬁﬁfoS@Qdirfahgtmﬁﬁf‘ﬁndrgase%q}%ﬁﬁg lsiz@d to,
such as rrultlﬂ,glle addedtofftlthhelnltlal first welg factor.

results in t HEGeh&CEri GRUGFCSC Fé’cre%t&h‘feinﬁ’@nf‘-‘égmﬂseﬁIﬁ’étle%éﬁﬁﬁlf@é%e

mul tiple faetioraMahstosne Thegd dlesbnieioghtdengdd et enisaliesblding @d ses
one factor v Iue tfor fach i mge elenent in the group. One or nore of the
factor val ue ?rﬁ? BEPHRE same, t hough not all values are identical. This
means that each factor 25 value is associated with an inage el enent

t
Pactor val uedhs phOREER SRR 5sed Beiofs of 0P THAYEVER snenifing RUrGPhns
from the fir §rstpraghting aSEn:tplr enddaédeaxat stoglper Beightiagifsctbur Thetwddsanised
bel ow. 30 Ing &1@}%@ fifd< 800 bthS‘P uetshgr 8&5&% t%%f.&""%l&és V?re%'eribf"

dependent on el r associ ate Ive Fon TR e group
of image el EAdhene a%wralﬂréﬂﬁéa%bgﬁtwwghtlhg f@téﬁsar@momrghﬁmgaﬂmt ors

differently tf@&ﬂé&?ﬂhﬁ@ f%op%&n&aﬁsbégh@ AdiG: IzélﬁéteaBﬁ B S 1BEn th

different i macj;g enent osi tions and/ or ecial lTocal structures in
t he group. p’ﬂ%eaﬁgﬂPH]a”'t ACHRE| heesh St @Fg%w & aaiechy erodiatitedingdEor di ng

to posgtion Mﬁehltfhsteheeacﬁﬁgﬁlag@ﬁ%@ﬁt WrOHE: i RONS AR, WHERE tRARL wnof the

first pred C‘;[tslsgrr:]ia ecid zlac{or va(l:ue of the weight factors.

A next step 54 modifies at least the initial first weighting factor provided in
step 83. This modification is performed using a factor modifier that is
20 applied to, such as multiplied or added to, the initial first weight factor. This
results in the generation of a first weighting factor that comprises multiple
factor values. The first weighting factor preferably comprises one factor value
for each image element in the group. One or more of the factor values may be
the same, though not all values are identical. This means that each factor
25 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

51, as is further described below.

30 In a preferred embodiment, the generated factor values are dependent on
their associated relative image eclement 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



structures or contrasts in the prediction. 5 As was described in the
foregoing, an intra prediction preferably assigns inmage el enent values to
the image el enents in the current group, where these values cones from

i mage elenents in one or nore neighboring groups in the frane. Cenerally,
the further away (in terns of the nunber of 10 internediate image el enents)
a given image elenment is in the current gsoup fromthe inmage elenent(s) in
the nei ghboring group(s) that was (were) used as intra prediction for the
given image element, the less accurate the assigned image el enent value
is. 15 The usBYeYE eRE/PneEPeriaheled isdrucsireshisl phessonpi Arénticns cdmbat s

the prior areciph®RcesByants A8 HUBokifed r&%cdf‘é{ﬁggetoofyoéiﬂ&%%fx%kgﬂlta 89

factor values for all intra prediction values 1n an Ina enent {roups

as was done i F“PHRE gﬂ%&ﬁ%rﬁ’fmf‘lﬁlﬁ UrErtBindE éhtthe frehiredicter \assl/ehaecapr obl em

by applyi ng astrixenparatdonetastdhi-gherplaitisnwei ght factor value for an image
elenment_that is 20 close to its intra prediction origin and a conparatively
| ower intra weight factor value for an inmage elenent that is nore renote

fromits intris wasedbdsctibed ior tigi foreping zlizeﬁﬁtre.npﬁedﬁdhdﬁ PrefdhblpSssighypi cal

exanpl e of f 25fo|| rmdl iers cgn be used if the
intra predi c?%o%éfg(gﬂe#sg?%&ég%e Hen ‘?‘ge E OO HETT ownest

i mge el enmentthegpwdlnes hemn@|fgin®maggelemageuebﬁﬂenmcgbmqﬁg]rﬂﬁarbgsg'rbﬂpmed

directly abo e e h n

v:artl ca?/ rmd\eﬂ)% h’{éc{ lzlrli1tc’rlg+tfrlglcr:| yP tﬁg {?gth[?% %5;;3&;”1 tEQmF' & t% %berkﬁ-’ k4 1c4
1C4 110 | n t hpterpadiate knage clrsenislen giveh émege chratitfiiierin\thk wesreangroup

ki >1c2>l c3>A%dym Tﬂ@%a&@%lem%&‘? 18 1t80BRES 3Bk L bAE(S] LS whOWALEuASST gned

conpar ati vel y hj q
as 1mtra predlctlon for the given image element, the less accurate the

assigned image element value is,

15 The usage of the factor modifier of the present invention combats the prior
art problems arising due to the usage of the same weighting factor vatues for
all intra prediction values in an image element groups as was done in the
documnent [2]. The present invention solves that problem by applying a
comparatively higher intra weight factor value for an image element that is

20 close to its intra prediction origin and a comparatively lower intra weight
factor value for an image clement that is more remote from its intra

prediction origin.

With reference to Fig, 14, as a typ_ical example of factor modifier, the

25 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);

30



nodi fier values as conpared to the imge elenents in the |ower rows as s
these are nore distant fromthe i mage el enent group 26 used as intra

predi ction. Correspondingly, if a horizontal node or node 1 is used for the
intra prediction, the image elenents in the |ast colum of the group 22
positioned 10 to the left of the current inmge el enent group 20 is used as
intra prediction. In such a case, the flol | om ng factor nodifier could be
used: k, lc2 k3 Ic,, k, Icelca lc, k1 k2 k3 k, k, lce le, k4 15 This
factor nodifier assigns nodifier values k, to k4 that gives a
conparatively higher weight to an image elenent 32 in the first colum of
the group 2 . conpar.e 0,1l , ; ) co) I t I S

rel ative thg[nﬁtgfsg%aﬁ ’r{c]négjof Age e %ﬁ‘%ﬁﬁgﬁ%l}%ﬂ‘ﬁéﬁ ZOR%I?t%%%rT%%é#ﬁqe of
factor nodi finegei slemkpts G0 Kp the firk, rew2aue2 apgigned carpparpgiveli higRer | k3

| c4 which cap, Reli ob s .@oﬁ%@ﬂé@% th1id PLegh&ison Us N8vdrRge & enent

25 values fromboth the neighbors denoted 22, 24 and 26 in Fig. %I} This
node S s of ttbasdenvtreerendiiant Fomyithy dmaee FSRIACHS §RUR 1 Hée‘%?“ts.l ' An

i mge el enent..geayp of 4x4 pixels has been assuned in the presented
exanpl es. However, the teachings can easily be extended to also relate to
ot her group sizes. 5 A common characteristic of these factor nodifier
exanmpl es i s ¢hradspbhaingti, f fes emsrimmadilf inetle val ueslearle is epinfyr vidret inded | y,

hori zontal 1y 0% 429203 dake AEATMY NRE RULAEE of Bhe! Gl IR ES b AUET
10 to the left of the current image element group 20 is used as intra prediction.

In such a case, the following factor modifier could be used:

ko ky kK
k k&, &k
ky, ky k,
k& k&

i

15 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,
20 A further example of factor modifier is:

k& kK
ky k, k, Ik
ko ok, kK

ko &y ks Ky

which can be used for a diagonal intra prediction using image clement
25 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.



The factor nodifier used for the current inmge el enent bl ock could be pre-
10 defined. For exanple, a sane factor nodifier is used for all
hybri d- encoded groups of a video sequence, a frane or a slice.
Alternatively, the factor nodifier to use could be defined based on the
particular intra prediction type or node of the current imge el enent
group. In such a case, each such pred&gﬁfon type has an associ ated factor
nodi fier that will be used in the 15 i‘ght factor nodification of step $4
in Fig. 1. In these enbodi nents, an inplicit selection of factor nodifier
i s used based® Brrachedepestigeriupef thrdepiaria/los Hacanessmal i ehd prdehtedAn
explicit sigrghibBks. eQWdeal far h e . Anreferred ex | e uses
sever al diffe,en? re 2OqJgﬂﬁﬁég%%%%ggﬁaﬁﬁﬁgﬁfg§,Eﬁﬁgggfé%éﬁxéﬁgﬁgf%btor
nodi fi er has & &L{RYFEE: nodifier identifier. The current image el enent
group is then, during decoding, assigned such a nodifier identifier.
Generakly only such s.one to three bits is required for

ew hits |
al lowi ng a sél 8%?%18% 5%%%’5???% othEpg Hectoni mpdifisht coeaeler 1aodiat | thes,
whi ch coul d ddfsstritt modiferswiltiabl e sabgioki wntisaly, AN o2BaPE:fdigfoddentifier
i's then enpl @¥g0h iR SLER; f rovidi.ng the correct factor nodifier.
Al t hough | ess %?%1 gerlrlrggglq%? V(‘E:lg% Sgoac C%JP%V 'Bagu?fbssi ble to transnit the
nodi fier val ues together with the inage el ement group. The nodifier val ues

can al so or iRe aged;t hoR;ihe f /arious, 30 progessings of the
first_ prediction. For ei% ?%Pe%hgq?icpglign%?%agec?lleghenégﬂo CmFllgl %P®d, e.g.
usi ng~$pat i afcfticfls Epe REample, trepame dactps owdifrerdayadeddat afithtietdieesidedsuch as

lines and edgesps idl 4 Reddy @EGGEAQN .4 kRnsleh 2 faSea1k IS £ %g‘fnnt!:actor

positions col nCcIj .degoﬁe W%—Q stfl‘JF‘gh | ocal structures (strong edges/lines) are

13 pref er abP§UEFVENTSFYEF Rodatmcdbaped aedhe aptticuler aitor prddastiper tymei ght

factor val uesiotbard thehetrreARgeagd RNt RESHb] BNS: KA channggd.y\,is]tlghweaker
ifi [ led to

Siiuctur s, debllsh et veaog, Ahe-selcpted apior rod ier he sorl 2 (o
conprissi ng rdightghetof avidificativad oiegep Thiis mmdi.fication is typically
i npl enented through .a nmultiplication S - : :
In these embodiments, an implicit selection of factor modifier is used based
on the prediction type and/or frame or slice number. An explicit signaling
could alternatively be used. A preferred example uses several different pre-
20 defined factor modifies, where each such factor modifier has an assigned
modifier identifier. The current image element group is then, duriné
decoding, assigned such a modifier identifier. Generally only a few bits, such
as one fo three bits is required for allowing a selection between two o eight
different factor modifiers, which could constitute a suitable selection set. The
25 modifier identifier is then employed in step 84 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 sclected from various
30 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



between the initial factor wi and the factor nodifier although ot her
procedures (addition or XOR) are possible. An exanple of such a generated
3-0 first weight factor could then be: wlc, wk, wk, wk, w1lc2 w 1c2

w, k2 w,1c2 w /c. wk, WA 1911C3 w, k4 w, k4 w, k4 w,1c4 Thus, even though a
single initial first weight value wi is assigned to the 15 inmage el enent
group, the factor nodifier will generate a set of different factor
nodifiers wile, where i=1-4 in this exa%%pl e, which reflects the relative
uncertainty or expected error in the used first inmage el enment predictions.
Bel ow i s an@rtferabéx giveheloggerf ostifianevaghes (rouck dotrofore datdse weislt &clof or

i nstance, |1.e si_ng..t h [ i indi c .t he
| mage. ol eredfUSY HOant PARE o ERar e T g R e
(3, 3); (4, stpchnds. (4, 2)] have relatively higher factor nodifiers as

conpared to other inmage elenent positions: w k4 w, 1c4 w,1c2 Wk, w, k4
w, k2 w, Ic, w, 1c2 w, o 25 .Thte above

w, Kk, k,ow Kk, ow, k2, WK, Low e, wk3

di scuBsi on & ephersasentieasriedisd Rty W?gFr%?%}Y@dfiﬁéqﬁr‘n'&’falgf@pw%@ can
al so be apphki®gh t® duh@nohhebdmriightdt ngeikRC tatoponiptiethd musitiple 88tod f this
other factor js an Jjntra wej.ghti factor.. the factor 0uLSe 1S
preferably i’arfu"’@'e @t"é‘ﬂgﬁjﬁgég“ dﬁgﬂgg@aWFlgﬁegFed?ﬁ}rP ggf% gﬁf%gh&n%g)g used
for the secosthechntha piliedi cidton Pr candlddei facstrepn@GRifieT haishoudie dthen or
modi fier shoul d.then ve re t] {f i.er. thay, put,omeL wei ghts
to i mage el gﬁ%cﬁflureﬁ’o@flplglooﬁlsoﬁ aat iaéfé%é)%g%fé (tzoﬁ%%igsr%ré acc%rréte when
usi ngot he i firstawSghpr fadioe tcouly thienebe:bei ng cl ose to the nei ghboring i mage
el ement group uses as

wil, whk wk  whk

whk, wk, wk, wk,

wilk, whk, whk, wk,

wlk, whk, wk, wk,

Thus, even though a single initial first weight value wi is assigned to the
15 image element group, the factor modifier will generate a set of different factor
modifiers wnk;, 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
20 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:

whk, wik, wk, wlk
whk, wk, wk wk
whk, whk wk  wk,
wk, wik  wk, wi,
25 .
The above discussion of providing and using a first weight factor of step 54
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



second intra prediction for the current group. Mre distant imge el enent
positions have conparatively | ower associated nodifier values. If the
predi ction provided in step S2 is an inter prediction and the prediction
10 provided in step S1 is an intra prediction, the inter factor nodifier
preferably has a substantially opposite nodifier value allocation as
conpared to the intra factor nodifier. ,Thus, an inage el enment position
close to the neighboring group used as intra prediction has a |ow inter
modi fier value, while a nore distant inmage el ement position has a

conpar at i velsglettgrgeasei mrethe Pangelilnr dptry ayaighied mods apd dRamt &9 d t hen
be to use am,d-nteLqrRgh fréfided 3h ey B2=Hnudhend BBER @bemRAhohRVig a high
utlcertalht¥ﬁpf't||e,ln ra__prediction therefore hag | ow.intra nothler

val ue but abAVYHesRRCEre gRedifier VaHesy MIatePUmare THERBppb TP i LT lfe for an
i mage el ﬁrre bsi'E\iléMia %a@lé}iegexlﬁ‘&lfcfcaitﬂh ¥e @fret Becumatd awl'gﬂ’redisdltg' dhe infrat Ihi s
context high val ye inplies val u et n.0.5 20 a 1 val ue
inpliés a vEFFRCHNtHfe ‘ﬁemge%\?aﬁc t?)%}f’% Dﬁﬁ?’oflﬁgt‘ﬁ@g‘%g@%ﬁ %}ta%g’uﬁaé(%\r%lua% val ue
of 1. A nexkesingpirSh gesdctinmés theweingbhiegroiipr Momprdidiasttiiowgt clerndel | mage
bl ock by appl.ying,the fir ight factor., [ .n.step S4 to the
first predi%gﬁéﬂn E@V%?%%P%%%*?hgg%sﬁ%%Teﬁ%%fﬂﬁgg%g?%P%ﬁfion preferably
involves nultiplying a respective first prediction value for inage el ement

py with i thfatiﬁgo%@i%SQn ol Silied WoL@Rtsd F%Ca{rpfntg‘f Kbcti RS £nd thd Fﬁ%‘%ﬂﬂ&hﬁﬁ t he
i mage el enent position in the 1mage el ement group. The fina %%B}ed
firstopredi erovidedipustar tHelg apeintyg prediqion, fagdinpiacigriopa@iisr Rrydet 30 UL

Pl = wilkzl pglg %%agaaatimzy%geaétwm&r Wik 3 1R 3a Mk 32P3Anpdied3R3the
WL/ C34P34 wilc41P41 wik42P42 w | c43P43 wlk44E44 15

det er mi nes #tii RV PREEFCt FHHS0f 4% HEBEECE ér’eﬁ‘rteéi’f’@‘tmjig%)r(\tcﬂ%%el%? ﬁgwl mage
el ement. ThinsicBbgagFighedd Adell SaspRitfDpiRlction Aasianldvainteamnetiliasvalgeep S5,
Erﬂgurg Qsﬂﬂ ng] i IF%I zglrﬁg%nEiﬁiée{]xﬁ:ﬁ%}%rgeas%ﬁ%tgé]o:ssit%}ldhgg gtc%renrpa\ﬁ'\g{i%§' ilﬁ'%eISiﬂct@rc tor.
15 medifier value. A typical example could then be to use an inter modifier
value l=1-kj The image clements havitig a high uncertainty of the intra '
prediction therefore has low intra modifier value but a high inter prediction
value, while the opposite is true for an image element having a high certainty
of the intra prediction. In this context high value implies a value between 0.5
20 and 1 and a low value implies a value in the interval O to 0.5, in the case of a

maximum value of 1.

A next step S5 determines a weighted first prediction for the image block by
applying the first weight factor generated in step 84 to the first prediction
25 provided in step S1. This determination preferably involves multiplying a
respective first prediction value for image element py with its associated first
weight factor wiky where i, j denotes the image element position in the

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

wlkypy Wb, Wwkapu  wikupy
Wy Py Whypy WPy Wikypy
whkypy Whypy Wk Wikupsy
wikypy Wkepp WkpPe Wb

30 WR =



w2gll w2q, 2 w2913 waq, 4 w2921 w2922 w2923 w2924 Ww26131 w2g32 w3g33 w2934
w2941 w2gg2 w2q, 3 w2g44 or w2l "gl, w21, 2q,2 w2113g13 w211-4q,4 10 WeP2 =
w212 1921 w2122922 w2123923 w2124q,4 w21,,93, w2132932 142133933 wW2134q, 4
wW2141g41 wW2142942 wW21439g43 wW2144944 dependi ng on whether a factor nodifier
is used also for the second prediction P2, where qg is the inmage el enent
val ue at inmage el ement position i, j ofighe second prediction. 15 The
first and second predictions can optionally be filtered before applying the
wei ghts. For exanple, the first prediction can be | ow pass filtered,
whereas the second prediction is high-pass filtered before applying the

respective fA nskt stepdies ae@nAiNRI ghtighted pRldai®n AtBe setNR! pflfdfRorofor
prediction Rk &~ rog%isi%gkq%g gqpmm.i . the ar} cag,be used according to the
present inventione: The Hext "t 8P B HEer JtRE MG B § 0 s TER1ET 2F he
group of i nuger % nintgh baisgddiffardrheinwet gireeidtibhs sindpreditedi esigdaher m ned
i.n st S5 i cond. ictign determned in step S6. This
calcuﬁgtionqgggégﬁgﬁﬁ$ggg%%§i%ggﬁg?ﬁ£%%g§§n6%3ition-mﬁse, addi ng t he
respective weighted i mage elenent values to obtain w kjpg + w2gtg or
wikijpf + w2l Ug, for the differept  imgge q¢eneq}s, It is anticipated by
the present invention that furth rZ%bro éssﬂﬂ@ 3% he i mge elenents is
general |y taking place in thg anlMrbf "Gz a@snd.%s resi dual and/ or
filtering the final results. For |exanprg, nreshdugdsi can be added to the
predictions after applying weigh ﬁuﬂMJ%MBVT%QM2q$A+ R Aternatively,
residual s are added to the respective predictions before applying weights
(wilcyx(py "R y) + w2x(gg + R2&), The nethod then ends.

wlidy Wiludn Wls@s Wyl
WolnGy WalpnGy WolnGa Wbt
Wolsy G WalanG@s  Wolnn@sy  Wolaadss
Wolnts Walpln Wlugs Wilydu

10 W,P, =

depending on whether a factor modifier is used also for the second prediction
Pa, where gy is the image clement 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

20 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 86. This calculation is
25 preferably performed by, position-wise, adding the respective weighted image
clement values to obtain wikgpy + wagy or wikypy + unlygy for the different
image e¢lements, It is anticipated by the present invention that further

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



5 1n an alternative approach a table | ook-up procedure is enployed for
generating the decoded image group. In such a case one of the predictions
is wused as a basic prediction to which a table | ook-up value or weighted
table 1ook-up value is added. This table | ook-up value is then generated
based on 10 the first and second predictions, preferably based on a (inmage
el emrent wise) difference between the t predictions. A typical exanple
could then be: w2gy + wi fclxf(p g+i) where f(Xx) represents the result
fromthe table | ook--up using x as input. In this and above presented

ar gument at i ondding |ee sesticheatearnt/ or Hetenmiggiestiing! weadlts wPoit exerbplee qeriduald one,
such as w2= r I Rk g I 110G e L. ght,1.pg. ggpl etel y
as a part o%m?ﬁgé%gﬁFgL?ggﬁiﬁg&%?%%%5§?i€p%%§ﬁugggﬁgb“%ﬂﬁ%ﬁﬁ&kQ% -qu/
where f, indhlégnativelyt aspisluaic dvei Adieh Retiyhtronpedivg weedighiansyiRpleesane
predi ction ag,pMihklWeightaUgh ¥8¥h;Qr R + @iy + HEIYTH Mebiped thidtdhdshi s tabl e
| ook-u approach, an arbitrary weighted conbination of predictions can be
25 perforned for each i mage el enent such as: qy + flk(py-gy) where

di fferent passiahl yiteaixtivienagprosehght edic dodli-npt peredare idebmprgednfok 30

t abl es where_even.each i nmage,el enent position ij can haye spegcific .tables.
£t S ant o\ BRPE P SREER PouR: TR Tharheh aop 20 e RRERHIPR A Sooe
not necessandsdyahavesiophelidta sewbivh artads dodlonpasipe os erighdediove. 17

This aspect gl fhe, hesenlaldvent ko lis pUaRs. A BARIEnpLRGK shignosel ect ed

froma first and a secon ction a en trins tle basic prediction to
nor e tor r ectthy fireprnd eaconchprastictifinsabrefenayly bizadeen agivagys PYmMEsagesdf a 5

wei ght ed pr egisGlhon neRiRLNAR G0 0ot aDEi ik 6RAGHI AR knaMbEhe first
and second prediction. A preferred such quantity 1s a difference, such as

imge elenment wise difference, between the two predictions. The wei ghted
prediction is preferably obtai nedytgomudiapl-g) | ook-up procedure. However,

15 where f{x)} represents the result from the table look-up using x as input. In
this and above presented argumentation at least one of the weights wr and
ws can be equal to one, such as wo=1. A further possibility is to include the

weighting completely as a part of the table lock-up procedure, such as:
20 qy + fw(w,_ (py - q-f.l)

where f, indicates a table according to weight wi and we that gives same

Wy
prediction as wilypy + walygy or wikgpy + wagy. In fact with this table look-up
. approach, an arbitrary weighted combination of predictions can be

25 performed for each image element such as:

ay + Sy qi)

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

30 tables where even each image element position if 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.



this aspect of the invention is not limted thereto and other possibilities
are 10 possible and within the scope of this aspect. For exanple, a
pre-defined function can use the quantity as input and outputs the
trimm ng value to be added to the basic prediction. This aspect, thus,

i nvol ves a nmethod of decoding a group of inmage elenents in 15 a frame of
an encoded vi deo sequence. The nethod inyolves providing a first

predi ction of the group of image el enent’s and providing a second prediction
of the group of inmage elenents. One of the predictions is preferably an
infra prediction while the other is preferably an inter prediction.

A
basi c predi cty t sel ected from heflrst nd sec ictjon,
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prediction to trimthe ISt on a
quant i By cal éisigited W?@ﬁﬁl@lh@biqm%lﬂﬁ Jenp adIRIGEY e‘mcwﬁsted fme ftee ébstyareﬁ

di fference b@tacywﬂnpﬁelaa:tfdr{ A padidrsecond qt%ﬁa%ygiséeg Q%fr%‘el‘téﬁg@vc\ﬁlgﬁd?%ﬁ’né@er sion

of the group i mge el nts i s, genera

predi ction aﬁ%n% %"é%‘f CS%EE(H}CEI i 76‘*% weqt e Hfe clyefe drrpeicdions:- |'§h‘i)r%’ﬁ’§i‘1§%3l y
gener at ed ba$>eﬂixaﬁbrats pokdbtabon obfaitdie fi oﬂﬁh@tﬁb%dlolakﬂﬂzb ehbRAuANd1bResRASI C
predi ction, hls er{ng}in obt alinabl e cg%l Q £ a_%lit ed predi C‘él on al |l ows
usage of differ enP‘f nla“’%%"d”i 5 PO Er Leereth éjﬂi1 BESUIEHEHhEE in the
gr oup,lowher e pombldi a’tr&cérvatinmpﬂeads@:meoaf V}als- lmemefﬂ‘(&céysample[ el ptd-¥efined
uncertainty t eas o] the fi.rst redlctlon
and the secogidm%roggla%tlﬁ%ﬂ (e f‘ ‘ggf r%‘é{%’uttsgﬁe ELPEEPR IR 64E ¢ 18
predi ction. Aﬂ@@?ﬁaﬂiemﬁyc Pmdlthnaddl t| on the di fferent prediction val ues
reflect |ocal contrast changes in at Ieast one of the first prediction and

t he second redlctlon preferably the prediction selected as basic
prediction. BhIPHISEEGs uy IBfoltaset Methndf deaodingiscgronp 96 inagotlomsnis idecoder

havi ngs decodgfrangd 6[7'@ﬂte$1cf)@é’d {idbd iskdudide! g ARSRAT ﬁme@fpﬂo@ﬁlr%bg\f@st
descri bed delg:r% u%n olimhe group of image elements and providing a second prediction of
the group of image elements. One of the predictions is preferably an intra
prediction while the other is preferably an inter prediction. A basic prediction
is then selected from the first and second prediction, typically based on a flag
20 associated with the encoded group. Alternatively, the first (or second)
prediction in the encoded signal of the group could be pre-defined to be the
basic prediction. A weighted prediction to trim the basic prediction is then
provided based on a quantity calculated from the first second predictions,
preferably a difference between the first and second predictions. A decoded
25 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
30 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



An encodi ng nethod of the present invention preferably involves estinmating
a 10 first prediction (intra prediction) of the inmge el enent group as
previously described and estimating a second prediction (inter prediction)
of the image elenent group as previously described. The selection of basic
prediction is preferably perforned based on respective error
representations indicative of representl g the image el enment groups with
the first or second prediction. 15 Gbner ly, the prediction of the first
and second prediction that best represents the group in terns of quality,

i .e. has | owd¥edigiapoiitareatiealy,on i aptidyerthatdiénent sradigicaralycseiiiect ed as

basi ¢ repr esefalch@ast Bearddel rIH‘ e{’cgteé)étetﬂi &f‘ @8 St %Pécgbﬁkﬁ{j ahfi QL ALK~ Up

tabl e or functign_using the O first second Ictions: Note that if
the basic pr &¥FEEiSh Pl?fé’fabl%élieaﬁ’f@émﬂpléi Selﬁ?‘r"*ﬁﬁﬁéﬁ“ﬁr@éﬂ@@%n t he second
(intra) prediction nmust not necessarily be the |ntra prediction that best
represents t e e ment group. n cl ear ontr

predi ction i ?gbsr%?%%ﬁ %@F%% 1@&‘9‘?5‘ o 2l ’éivﬂﬁfﬁs I?D d§{|5%1a§15ﬂge‘[etcf3?1‘?ﬁn ng
predi cti on babedrds mrdfdlfﬂéimgncﬂee bateneonst e ihet eboandddwtibad @&oding

predi ctions. eQg?(%spect also relates to an encoder having encoder el enents

for ful filling e operations of the above described encodi ng nethod. 30
Fig. 2is a fIOM/dlagran1illustrating the step S3 of providing initial

e It o RESerREA0k thiBoi RN Y LI | e ARD U TENYy ﬂ'gvoﬁx%gnexx?lﬁﬁgg sto

i nvention. cont1 nues I’ om ste
i dent LPi es ofiest prgiictign W@mreﬁlab@l@irofftkw ihveeel ﬁ@g@nélmr@m%gpwp)us
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assigned the current group e slice or e group bel ongs.
The wei ght f&EP6H &filbés Bﬁeﬁﬁélls@dd‘f%@éﬁﬁeﬁwsﬁﬁdﬂ% @rﬁaééf‘ear GUEBto8sBnt at i on

of the i magepsafeappt pergﬂ’rﬁidzla Bdise@l ¥ irgdtectigle Birbf |r§ﬁre's§nﬂaﬁ@hb‘dﬁéﬁcatﬁbetﬁﬂ S
encoded represent%%1 r}_& 15 | atter case dentifier is used for a
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represents the group in terms of quality, i.e. has lowest associated error .

representation, is typically selected as basic representation.

The trimming prediction is obtained from a look-up table or function using the
20 first and second predictions. Note that if the basic prediction, for instance, is
an inter prediction, the second (intra) prediction must not necessarily be the
intra prediction that best represents the image element group. In clear
contrast, the intra prediction is preferably selected so to obiain a most
suitable trimming prediction based on a difference between the inter and intra

25 predictions.

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

the operations of the above described encoding method,

30 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 82 of Fig. 1. A next step 510 identifies one
initial weight factor for the image element group. This identifiqation can be



or slice specific weight can be used as starting point, and this weight is
10 further processed based on other input nmaterial. The processing can for
exanple utilize information of the initial weight factor value used for a
previ ously decoded nei ghboring i mage el enent group. For exanple, a delta
wei ght val ue can be added to the meight factor of a neighboring to get the
initial weight factor. A further exanpné is the nedian or average of weight
15 factors of multiple neighboring ele ﬁ groups. The nunber of
nei ghbori ng roups and whi ch particul ar neighboring groups can be
pre- determné’gr %gg%éydﬁoﬁﬁ§¥baﬂvwghﬁ&wkunﬂmmxpm@d@ﬁéﬁmnemﬂ@%nM§§@quhlS
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the further ittdersdigd fagoget the initial weight factor. For exanple, the
initial weight factor can be defined as or at 25 | east proportional to the
inverse of the residual. This can be perforned by determning a difference

in residual %Frﬂégmbéﬁﬁééﬁrﬁacwédgﬁmbe mgedr laugich @b&é@raamcymﬁcaqhqﬂgorl ng
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based on the particular intra prediction mode used. This processing could

for example use the residual information of the neighboring block to adjust
the slice/frame/sequence-specific starting weight. In an alternative

20 approach, information obtained from one or more previously decoded image
element groups can be used as weight starting point. For example, the
residual information of a neighboring group could constitute a suitable
starting point. The residual valie is the further processed to get the initial
weight factor. For example, the initial weight factor can be defined as or at -

25 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 employved 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

30 image element basis, the inverse of a residual of a corresponding image
element position in 4 neighboring image element group or the inverse of an
average residual of multiple corresponding image element positions in
multiple neighboring image element groups.



is a shifting factor. In this case, the first initial weight W can be
associ ated a weight index defined as: Index = (MaxVal - w) >> Step, where
the operation involves right-shifting x with y when x >> vy, MaxVal is a
maxi mrum factor value for wi and Step is a step factor that is used for
defining the different 10 possible weight values of wi in steps from
MnVal (m nimum factor value for Vii) tg,MaxVal. Typical, but non-limting,
exanpl es of these paranmeter include Shift = 6, MaxVal = 63, MnVal =33 and
Step = 2. The nethod then continues to step S4 of Fig. 1. 15 In an
alternative enbodinment, the step S 11 is omtted. Therefore, both the

first and segoRd: kibtd@l caniighls thaGhRESingl# welentthdibetobNtHd st hefh® 10.
Fig. 3is a flow,diagramillustrati an additional steg of thg deéodlng
method of FilgentticrNa Sigh RO8: dbin FREELLPPORelreRy SBVERoRDURCHAE Ht ot ep
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di fference fisla @rifting feaoh. Inpthéslcadd, tine fifsdhitidi W_Eigheme:amaﬂwyesaosiadmbd as an
i nput in a '\%gﬁyﬂuﬁeﬁ%ﬁn & 90! @»ldékrlgaﬂé%:!ﬁm ’39 I>fé1%ge%e¥\§ltl@5 daligs or
wei gh val ue parrs. 1n SUch & 2 case, each such weight or mplg%t pair is
associ at ed vt invalvgs eighéfshifdias xvith ar whee xral ueMexValiis femereuydpeier
interval . ThecoRsest ahglévte lis weligh e dedy wﬁ%thigl@gh][kfgp dehaieightisbagtor or

pair that has associ ated val ue cl osest to i fference val ue_or having

associfat ed iRfsEaMCighe sARe S iy heens Aoy Miedal [rigermggetor e 95ok- up
talbl eI onl é Cﬁﬂp&# eSAeNe C’j[‘j&?icﬁ_ht b%@rnérahhﬁtsﬁ@t E¥amplee of hﬁﬁse \@@!r@lﬁ&telﬁii.n ]?e
cal cul ated therefrom as_descriped ahove in_connection ste 0
Frg 2 The EERBE GO UREVRLESY Ovieh a3 Br ey~ £ Tot mtiedhe™ of
getting the domiikiuat toveieghtd 681m & tabl e | ook-up, the actual weighted
conbi nati on could be defined as the sum of one of the predictions and a

tabl e | ookup of the difference between the provided first and second
15 In an alternative embodiment, the step S11 is omitted. Therefore, both the

first and second initial weight factors are identified in the step S10.

Fig. 3 is a flow diagram illustrating an additional step of the decodinhg
method of Fig. 1. The method continues from step S2 of Fig. 1. A next step

20 820 calculates a difference, such as image element wise difference, between
the provided first and second predictions used in the hybrid decoding. The
difference can also be obtained by applying a spatial difference filter in each
prediction. Bach difference value is used as an input in a look-up table
containing multiple different weight values or weigh value pairs. In such a

25 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
differenice vatue or having associated interval encompassing the difference
value.

30
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 811 of Fig. 2. The method then continues to step 83 of Fig. 1.



5 predictions. Fig. 4 is flow diagramof a nethod of encoding a group of
image elenents in a franme of a video sequence. The nethod starts in step
S30, where a first (preferably inter) prediction is estimated for the

i mage el enent group to be 10 encoded. In the case of an intra prediction,
this step S30 basically involves searching through the different avail able
intra encodi ng nodes and, for each suchyyode, cal culating an error val ue

i ndicative of representing the imge elenment group with the particul ar
intra prediction node. This is performed according to techniques well
known in the art. For exanple, the standard 1s rate distorsion (RD) val ue

can be used asstgadof geatting torinitial @RILS eRtd L taBe lodii, B M@H]u]ﬁ?v':je%hg&{i nes
as: RD:SAmX%@znbi@@cic}Qg%ﬁdS@%dieﬁ %e prediction error, usually the sum of
absol ute difference, 'S Th&eBHEr 4§ TESTURIH B &Y thopredietions ead a

resi dual and!2@8i vgktine opribdi diffeoencembdasecandh, piosicads Giabi Real astdd to -
pronot @ one @fefpARdr B. The intra encoding node resulting in the | owest

error value is typically 25 selected and the (nei ghbor) inage el enent
group(s) used as group representation will be used as intra prediction for

the current FipngdsebenabrangbOs Py ; i hvol ves generating an
identifier o; t he ﬁel egt %rd i nt raetﬁ?ga)?%@gﬁ%goﬁ'%%cgﬁi belrlﬁaigfaiezerrglergtsﬁ}ﬁi cally
an identifier o Ph8 CefREoeadrnsst rae medmd siasts ibdtermS38ucthean 4 diesiti fi er

al I ows i dent {rirefeadtilpiniet) phaidiRnerastimA0d 1B 4 Rhegl g]]%%tglt Jrbis he igase the
first,predi céﬁc%ge&smapéei nter prediction of the inmage el enent oup, the
best rmtching | mage el ement. YrYuprire Reedirtergtvis ptepr 339 dasally afwlesce

frame in a preedetiogthmeghstardiifenst:ndoaate pitei B8c0Mhd MPRWAN TS Wach
criterion. They : oup within the predeterm ned search w ndow
that resul tsﬁ?\.:rkl1 e #g{s{ra%elg?%% e e 1Q£wpv§e?fe’@P§%Pe§§1nﬁﬁﬁl§rmage
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ref ergnce o
: rate distorsion (RD) value can be used as a suitable error representatior.

This RD value is defines as:
RD=SAD+)\xB,

20 where SAD is the prediction error, usually the sum of absolute difference, B
is the coding cost {in bits) for coding the residual and coding the prediction
modes and ) is a scaling factor to promote one of SAD or B,

The intra encoding mode resulting in the lowest error value is typically
25 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 inira

prediction mode as such an identifier allows identification of the relevant
30 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



frame identifier that identifies the reference frane in which the matched

i mage el enment group used as inter prediction of the current group can be
found. The identifier also conprises a notion vector that defines the
relative shifts in the horizontal and vertical directions of the reference
group with 10 respect to the current block in the two franes. A next step
S31 estimates a second prediction for thg group. In a first enbodinent,
this other prediction is an intra prediction and in a second enbodinent it
is an inter prediction. The principles outlined above for 15 estimating
intra and i ntt&RrEIEdiramicols aapedsiespingshpeashl windsw Rpeordingy Wl knog £ or

step 530, st%&%mae@m@m@%m@%@ﬁeﬁ% Mtﬁm @hé‘%r@dbtbzqﬁﬁfelifée%hrpf t he
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predi cti on. %hgfig% sed%gﬁglé%h‘%%%gﬁp gghQ%%QBﬂgéegﬁ%%%gégg%% executlon
order in thef@uxse Brcdestier avelcomprisst Rrmetionyvenior ﬂmteieflplﬁ@dh@wl@ﬁvc Thus,

in such a caggir@Nid MehoPEEME Ln@Nvdrdicd &r?&ct%%ts' m_th%drefé@hw\g?&lbmaﬂ intra
or inter prediction estimation. In a h|rd enbodi nent the two estinmation

st eps €30 anae%‘it@r@epfé%rf%?trﬁ%chﬁ%rtﬁ@l Bimehossibly in a 30 combi ned
predi ction procedure. is anticipated by the present invention that

addi ti onal |ntr 0 redi ction | mations be conducted if
The hybr;d eRcBErnges: g%ﬁegségg A58 S SO BT GRY 1ot o 0By a7 hatiet wo
group predi ctmbndimdnt, Shrshoﬂaecag&edmt;bhe[ssm émtreq:mﬂichanpaueﬂunta easoral e
preferably a i f. pr edi cti , ey are
G £t or ont i neraouPAGR I A0 HBE SBbalebhe meB! SHREIRT P IR abple A
predi é6i ons estenpiied ortab Iaglddnteﬁ'er@hctmm eveeaisceagplmgbée tentigs step S31. As

for step 830, step 831 preferably also involves providing an identifier of the

second prediction, such as an inter mode identifier or a frame identifier plus

a motion vecior.

20 The actual order of conducting the two prediction estimation steps S30 and
S31 can differ in available embodiments, in particular depending on what
type of predictions that are estimated in the particular steps S30 and S31. A
first embodiment performs the two steps sequentially in the order as
illustrated in Fig. 4 with first estimation of intra predictionn and then inter
25 prediction or second intra prediction. A second sequential embodiment can
use an opposite execution order in the case step 831 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 830 and S31 are performed in parallel, possibly in a

30 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



s sane or different reference frames within the search wi ndow. The two
predi ctions can optionally be processed, such as filtered before any

wei ghting factors are determ ned as was previously described. 10 A next
step S32 selects initial first weight to use for the first prediction
estimated in step S30. This step S32 can be perforned by searching through
the avail abl e weight factors, if a I|m2t3ed set of pre-defined factors is
avail abl e.  Another approach could be tC use the initial first weight
factor assigned to a previously encoded nei ghboring group as starting

poi nt and t heesepeid@mntionginiblves seae chamkwhigroup defdiciodiss Baseph @i @§ew from
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prediction Eﬁ%o{lﬁspa‘iu‘fﬁoéjdkf LQnae St hdeClrdrialtial Rt wei Et m@oﬂ@@ieﬂ tora t he
prediction. I'n such"a case, promnent objects, 24 aﬁat%g cl e contrast

in relation Pt“’éi’l‘élﬁlﬁbF@CWGI%W&%EREPW%%W% ntﬁeé fhe
i mage sel enent sRe§ Wieng Dldetifed fsagdchr winddif irefm it starting point to get a

good weight candidate. The starting point does not necessarily have to be the
initial first weight factor of a neighboring group but could instead be a pre-
defined starting weight that is assigned to the current video sequence, frame
or slice or be based on the residual data of a neighboring group.

20
A next step S33 defines a factor modifier to be applied to the defined first
weighting factor to generate a first weighting factor that comprises multiple
factor values. These different factor values are, as previously described,
associated with different image element positions in the image element

25 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.

30
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



corresponds to such prom nent objects then have factor nodifier val ues that
give rise to larger weighting factors as conpared to other image elenent 5
positions in the group. The step S34 then defines a second wei ghting factor
that is to be applied, during decoding, to the prediction estimated in
step S31. Thus, this weighting factor is an intra weighting factor or an
inter weighting factor. The 10 procedure descri bed above in connection with
step S32 can al so be used when select?ﬁg second wei ghting factor of step
534. Alternatively, the weighting factors defined in step S32 and S34 have

a mutual prexgebiNedar 8habisPih rtRtiowtamhrre hegatmachgnent! souwdial to a
constant or the quotient thereo

f js equal..to a const.ant. |In,. case,
the defini nJesPépt Stbsre &Ly 89 f 8’[6&?@?085108@ %if?theg f‘rf“%gr sné%ddﬁ%l‘cvlg\helﬁghti ng
factor fromcédesponidsitalsubhrgbmineitgitféoty tfcachare fantbrithedifionvalans thathi s st ep
S34 is furthernore, repeat .08 addi t.] LGl i icase of
nore than tﬁged?%ﬂ%%?gregQ%%%Q%? %%ﬁamng ﬁ%hﬁe f%gggﬁgg%fﬁggég%égflhas been
descr sbed i positiens or dgognegp. a factor nodifier can also be applied to the
second wei ghting factor defined in step 534, in particular if that second
wei ghting factor is a second intra weightin In such a c

g D . , ?faCtOI’. . SL ?Stﬁ’ an
addi ti onal Thetster BB thieardefoter it aerosdepcirlling drPRbRYt EolfulR eg"f

connection d‘aﬁfih? at&RiIA34 10 2B Thecdibmae ctienmad i csdp 3P Chnst hbis be
represented by Th

DI Us a1 eq! HEMRURETHED: 1950 4N CBI B PREARE ATt FRreHE G BOPERR (e
vei ghted pr ggiceliingegithcdhabeur rebbn-igrtige with otkp atXordn ragsa deteetini ques
e oN el e Bl AR FSSRERHnESTact? 6 | SRNWBLEKIANN, *he or 25
weighting factors defined in step $32 and $34 have a mutual pre-defined
relation, for example the sum thereof is equal to a constant or the gquotient
thereof is equal to a constant. In such a case, the defining step S34 merely
15 involves calculating the second weighting factor from the initial first
weighting factor and the constant. This step 834 is furthermore repeated for
each additional prediction in the case of more than two predictions per group

in the hybrid encoding.

20 As has been described in the foregoing, a 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 834.

25
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:

30

CIIEy = pywik; + gyw, + R,

or



The residual can instead be added before weighting to get one of the
followi ng cases: 5 ClIPy =(py+R )wilcu +(cqy -1-RUwz or 10

Cl 1 PI=(py+RU w, ky+gyw2R or ClIPu = pyw,lcy +(gy +tRj)w2 + Rl 15 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 estimtion co ises the identifier of the first
20 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 @hiqi;pd; ed,»of HtMe present invention that
the weighting factor identifier does not necessarily have to be an
explicit identifier. In an inplicit approach, the difference or quotient
bet ween t he &%k mwidhl 2&uprindicatli basydded béferes patighetinglithf gstenae of the

for,respectivy -edi.ctions can be used as weighting factor identifier.
AIternativelfﬁkﬁﬁggfé%#dual val ues of the current block and nei ghbori ng

bl ocks>can be used as weighting factor identifier. The weight identifier

could then point to a table c risi qultiple . defined weighting factors.
30 The nmethod then ends. 26 %E pélﬁ%f”&'i"‘fﬂh* d“"gg?‘fzhe present invention
that not all inage elenents groups of a video sequence nust necessarily be
encoded by the hybrid encoding of the present invention, In clear contrast
other groups®n the sane or different frames can be encoded according to
the prior art inter (P or B type) coding or 5 intra coding.

10 CIIFy = (p; + Ryywhy +gyw, + R}
or

CIF; = pywiky + (g, + R )yw, + R,
15

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
20 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
25 predictions, or the spatial differenice 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. |
30
The method then ends.



Fig. S5 illustrates an enbodi ment of perform ng the prediction estimating
steps S30 and S31 of Fig. 4. The nethod starts in step S40 where a suitable
bl ock partition is selected for a macrobl ock (16x16 pixels) to be encoded.
Any 10 of the prior art avail able block sizes, including 16x16, 16x8, 8x16,
8x8, 8x4, 4x8 and 4x4 pixels, could be used. The best inter prediction for
the different respective avail able grouB sizes is identified in step 841.
In practice the two steps S40 and $41 aPe typically performed in parallel.
The steps preferably searches through all available block partitions and
avai | abl e r eftdp emtieipltot kg thé preveht aveatioh tthannéhell ahheyelnseas gloupsndow.
The partitiopr AR, ' ulting in smallest error value is
typical ly select e(i:.ro &aﬁgﬁ(?egrr%%gg%r%%%ﬁ% n%%:gf%cpetdh{)e&aél?? %P'BPdf‘%“ﬁa R q%nt er

bl ock predi cticopreseH iBeeiinnd In Qs cohtrabesther gtampspinetthiectainonoaditfepatt i ti on
has been sel R6in8E cn HdidnABI&T a2Q it 8 RE SHLE LHOR LS L §dh 8dqilhB st ep
842. This can al so performnmed ?hréugtﬁ ar%H z’%gﬁ?g‘?‘&%‘s@eogf}%#%ﬁ%&h?ﬁz

avai | abl e i nt¥g ‘ction nodes. In a preferred inplenmentation, this
search is perforned at |east partly based on the selected inter block
prediction i-n..particular the.block partition of that  prediction. The
reason for ta}ﬁ s i ggjtsﬁgltesd?ﬁ‘cém ﬂ‘ihn?cﬂ’t%r%fpﬂ?fé‘érémﬁént%ﬁep%ﬂé?tl%bF‘%tnﬁstmér

di fferent bldeks PaP wintligdisof Fgr 4eXaapleghod sadist inofiap IgyionirReed &fengat intra
nodes are awaj for. X£ Qck siz ' four. coryespondi.ng nodes
are availab &é&ﬁ?%%tt{?gl 1&%)%%8{‘%3?%%? %%%'Pﬁré’&?iaéé@nmf“#) fhrse %OdFﬁagn&’ he

nmoti d®  vectdbrthe pfior het avrrileblepbledk cizegnnsholihgl 16x Y6t 1540 Isk0B] $k& Laye

moti on fiel digTiHSa. T8I 1 if.the intr redicti.on i
performed first andxﬁe ?Sr’lt gﬁﬂcpg_%hg(g%.ﬁe% i l%téealpg%élfémgé?fethﬁa‘% eBh ¢ he
intra predi CEFRAFUVTREAAD epPwiT sigee s Hantifiet irabip Bl per pocted tlhd theast

partly basedia 840 aBH 971 ¥A! BBAABOGI A BN Do BRT @SENL rent
block i th the 27 - determ ned s e[rj’olf)redi ctié“ni.9 1%13{5 th“géﬂee%phgg% hi s

error can bESHSEES Hyrustalicaeiiagleblatl pamitonsmndeayilalilectefaanermdiecks al so

use fier theiblfeekes hithehtdher aitaeRl se1eR WhRioReStnd bArd8IBinaf rdfd2hHd zi ng

the error i% r preslﬁnti.n%ﬁqﬁ the block with the predictions) the previously
1o

described pt éo EIEF in]-gdg grror value is typically selected. Other procedures

known in the art for finding inter block prediction can be used.

Once the best inter prediction and partition has been selected a suitable

20 intra prediction is identified in step 842. This can also performed through an
exhaustive search among the available intra prediction modes. In a preferred
implementation, this search is performed at least partly based on the

selected inter block prediction and in particular the block partition of that
prediction. The reason for this is that different intra modes can be available

25 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

30 prediction search is done based on the intra prediction.

The search of step 542 can also be performed at least partly based on an

error value associated with representing the current block with the



are provided in step S43. The nethod then continues to step S32 of Fig. 6.
Thus, a first enbodi nent of the invention first selects block predictions,
typically starting with an inter prediction. Thereafter suitable weighting
10 factors and factor nodifier are selection. Another approach utilizes a
conbi ned encodi ng, where both predictions and weights are sel ected
together. For exanple, a "best" inter prediction is first determ ned.
Thereafter, for each available intra node (as determ ned based on the
determ ned inter prediction), different avail abl e weighting factors and
factor 15 modffereiredhinict gsedigtionnBhpsiheilgnof ihist adebranres paed &

nmodi fier set sgestingy atttableantAtgradidneg/ medd el hikb ede tagekhascyv th the error
associated with representing the block with that conbination of
predictions and factors. Thereafter the intra prediction + weight

conbi nati on m tithéomas] omssihe ke (n tefnobf m$nigetiag tedcrrdl reraatsoreing, a
traditLonal pnter dj f: L. ock is i.rst conducted, . | di ng
cal cul bat i ng gﬂr;é i&r% g%&e%@dﬁ%@%@ﬁﬁﬁ%%@?@%@ ecie,scnfj%cfP If%g(%éoé} icdte%lgﬁé%nd

wei ghti ng f asteaprovigicd inateufasd cthe metiainédnippntinges tablep| IR oifigft.a
"global " residual for the block. In video coding there are often several
inter macrobl ock types corresponding 25 to different partitioning of the
macr obl ock. Thes.eadyit snshpdimesevértap inMention fastr sBtdekbloglpeyedistipespondi ng
to specific {yplddiydifaeGhlOnRh B GRSt LARGHR] TIHALSLERLURBI! Weidhseof the
macr obl ock. The present I nventjon proposes, new pmacroblock types that
describe bot RUHF AT ntasForpreetides ohe t Siiertiond dpetbgT Wﬂ@%"%r@&‘ﬁsi én type
t hat arﬁ use@bgﬁmea \egi:@h%g,d vwiesFbi bafh q;tgledﬁekzoﬁﬁ @mewa@agﬁ,mfeh@emewd
approach can_be.introduced as new nmacrobl oc types i.n itjon to inter
only and int PECSISFy }ﬁoécregﬂjfné’zq( f”ypgggt ABEEY d?’i‘?&y‘%é’n 6?16?155?{-13(5{8?%3‘}{{16%]: t he
i nvention, divacaiadd, efol esegbh acaittiblg iappr aaclk ¢fs tdhr@Bned dwspdcombiheck
types is to Si.Q r i..ng. i pgex r_themthan. th t he
intro only a%%bﬁ’rﬁg!?ai%%%yp r%é%;clé)%"odé&ertef/%%‘s@rlaf%ﬁe t“ﬁ?f%%r%%fa‘cgc’%g%gip%%ogch will
t heor®t i cal | podifiersy edudestedelipe bbor waigieingf fagtovi adeb fapbere magiifidr set per

available intra mode is notified together with the error associated with

representing the block with that combination of predictions and factors.
Thereafter the intra prediction + weight combination with lowest associated
error is selected. Alternatively, a traditional inter encoding of the block is
20 first conducted, including calculating an inter residual value. Thereafter,
intra. prediction and weighting factors are ealculated, followed by the

calculation of a “global” residual for the block,

In video coding there are often several inter macroblock types corresponding
25 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.
30
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



intra only and inter only macrobl ock types using rate-distortion
optimzation 5 since it will only be selected if it is nore efficient than
present macrobl ock types. An exanple of a macrobl ock types assi gnnent
using conbined intra and inter prediction as an extension of 1-1.264 is

gi ven bel ow. Lowest coding index io0 are given to inter prediction 16x16
and intra prediction 4x4. Thereafter, inter prediction 16x16 and intra
predi ction 16x16 conme. The intra 16x16 4fode is al so part of the macrobl ock
type. Then, inter 16x8 and the intra types cone and so on until Sx8ref and

the intra tyRes mahssi8cRSpdy B CRlokyigld latded cotthgy dhileacior tthpmsihdit tlishoul d be
noted that no CBP (Coded

€ ock Pat.tern is v are i.ncl imthe
codi ng of t Heh{Fathesitter ﬁP@dF‘E i%ﬁerp 1 .m%ﬁg{%téglsﬁpty es(')fmct(}ﬂ?‘g‘%j ﬁ%yi %éex
assi gnment  afppthehneill teorebiatie kdt ypdscectie tefordmece obedridse, calpr Mitdex = 31
+ 5xMoTypel nter + MdTypelntra + | 6 [ YRel AL etan@nges
fromo to 4 THEIGH ﬁﬁgilﬂ{eéron?%%gg%@%%g%g%gv%@sgg OI%Snd pgx& 3
MbTyped nt r a shargisviflromy (et seldcted éf idb meprerntficienk thagh greseak e Fddpett i vel v,
and i f MTy trais equal to 1, Intral 6xl 6Mbde 25 preferably ranges from

O to 3 othermseée it is preferably 0. According to an enbodi nent of the
i nvention, macrobl ock types using weighted conbinations are coded with a

hi gher codi ng, i.ndexid Ban the-ahiber ygmcainhhaskait ypag. codfbidad enamphed of
codi ng nacr obl ock paranmeters as an exfde ion.to |3.264 is tc%ld%% lag%ow. The
macr obl ock tipfs& PApRICHER BFEET GHPHERD RE éﬁs“” B VAR a kO HESEI el “above.

Mot i oy vect Qs givkafBransertdianes 163 ub anddnoblpedkictiypass. Poerepfier, angg4
prediction nodes and intra chroma ptedicti node r 0 f.Ng H. 264.
't “Shoul o b@THOCERR LRSI HETpPER GOl P ?ﬂ%%c‘?%}%%rlglt‘c.xg&?rlo%g‘f“ °
MyTypel ntra 0fo pditagent mmebolbkhcyse. dttenpikelabd pndibekatai HiseLat e
MbType to al.so allow COr §eh P &l thi el oA dndis ARdGBichey shermew
macroblock types. It should be noted that no CBP {Coded Block Patiern)

15 values are included in the coding of the intra 16x16 prediction part.

An example of coding index assignment of the new macroblock types can be

described by
20 Index = 31 + 5xMbTypelnter + MbTypelntra + Intraléx16Mode

where MbTypelnter ranges from 0 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, Intral6bx16Mode
25 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.

30
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,



s approach. This nodification is also done for the intra 4x4 only

macr obl ock type. The coded bl ock patterns CBP are coded using the intra
only CBP table. Finally are DQuant and residual coefficients coded as in a
H 264. Thus, the tools of the Joint Video Team (JVT) standard can used in
the 10 extension disclosed by the present invention. Rate-distortion

optim zation is an inportant tool for aghieving good conpression
efficiency in current video coding standards. 15 An exanple of optim zation
usi ng the new approach is given below. First, a rate-distortion search of
best inter ¢odiAgtgmedibtst modasarsbiditrigeiratroptedidtion) woges fxsr ersgd s

described aQeyeosd NRMAG) BEShokhlihs B 86 HLARIIPA the 138 dxadBiode St ar ti ng

point for a refined sear intra prediction and best ?/fte
order to nakTynelntrm of pljedinit mearaRiecks &ffe Dreferablpradyrked dﬁStféc e

better, eit ﬂ/ﬁﬁgh@etocgma' REsly mo%'cptpreancﬁ&n RENkRAMIRS Smbildd %Ieﬁhé)ﬁaeﬁhe
i nter predlctl ass filtered before caonbination, The latter n be

achi ePed by 2@BioAgha s imeedilicaiicay Issage éﬁn‘%lf%ﬁl}edﬁéﬁu‘éX‘meé{f%Fr%% ntra
refinement sgarlghe dhiRdr %fdc!&eﬁaﬂté’i"hQFC§Eadir§ heoziafl ﬁgﬁgemarrmtm Ayl C#® a hal f

and quarter r search. 2 dug nco e i ghts can be
det erm ned f]%jtﬁfﬁ g ralheare D 5%56531%&%?68 lﬁf’engﬁgﬁ‘%ﬁd( %:nea &2 intra only
predi ction and the best inter only prediction. A refined weight search can
be used to j te- di 0 r 0 pLesent

i nvention p V|’d%e/f§e Eeqﬁ? e? t%ed‘ﬁjrll8£ efl‘$| 0?8%% thgn[e%rﬁearﬁe%%gﬁsvgg “codi ng
standard H. %Ansﬂﬁhelmqhmdm}oﬁlelmeecs}jenvmtioyl good when it is hard to 30

find a good inter prediction such as in sports video sequences. However,

the invention works for other sequences as well. Furthernore, the
i nventi on cRatepdistartipal loptimtzaticey 180 a9 GUPGEIESARICS &al 2HTTRE . 8 X%Dase

llayer can uggmbRiskRnaHcibAtEh ALeehiGhI ek Bendsrds.| . 264

15 An example of optimization using the new approach is given below. First, a
rate-distortion search of best inter coding and best intra coding macroblock
is performed as described above, Then the best inter prediction mode is used
as a starting point for a refined search of best intra prediction and best
weights. In order to make the inter prediction match the intra prediction

20 even better, either the combined prediction can be lowpass filtered or the
inter- prediotién 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.

25
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.

30

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



to provide a base coding rate. An enhancenent |ayer can then add intra
codi ng nodes and weights to nake a weighted intra and inter prediction to
provi de an enhanced coding rate. to The invention can also potentially be
used to performa pre-deblocking filtering of the inter prediction, which
i nproves the transformcoding. This is in contrast to traditionally

debl ocking filtering that is perforned the reconstructed inage. 15 The
invention can also potentially be used t6 achi eve better coding efficiency
in conbination with error resilience. This can be achieved by conbining the
st andar d i nt fizad pefoed hteninrhdintineisgished ipapertefrigresdiqescds dbdetef,rthere. | n

the follow nge.am, exanpl ' r nt invention on top of H 264 is
20 conpared vvivtSth. 264 (%f?r)lftﬁlégféegigeg%%ﬁ%ﬁ%g usi ng single layer coding) and

for a | ow delay configuration | PPP using one reference frame. The results
are gener at Bgrih@mdreX egheQUARAZAL | QR RRAATRART HeaRthelSihd pMiide Birfiat es
and sequences. are according to SNR scalability test configurations in
IVT- Q05 [ 3jcalediityafy hasp SR e TR eas 1199, 1. 18%
0. 69% 0. 79% ib. AbdeTabaselcddihp shtatas cBhoniagaar Bybt tanaltensaw ngsaf or
wth.co dintra

QL F (Quarter nmm Interrre'_aeFrrrat%. Hz nst r ai, .ng
predi ction e %e%mog FS 236 @ilggasaﬁﬂ gla%e Fod' lﬁé%d Boterad 1 {}3§ H\Vﬁ%ﬁcﬁgn Kerage
2.00% 1. 46% © 08690, GA%nted @o0linEabke 2 |ists Bjontegaard bit-rate savings
for CIF 30 Hz with constrained intra prediction turned off. 5
10 The invention can also potentially be used to perform a pre-deblocking
filtering of the inter prediction, which improves the transform coding. This is
in contrast to traditionally deblocking filtering that is performed on the

reconstructed image.

15 The invention can also potentially be used to achieve better coding efficiency
in combination with error resilience. This can be achieved by combining the

standard intra refresh with a weighted part of previous decoded frame.

In the following, an example of using the present invention on top of H.264 is
20 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],

25
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.

30



Fig. 6 illustrates RD curve for Football at QCIF 15 Hz w thout constrained
intra prediction and Fig. 7 illustrates RD-curve for Football at CF 30Hz
Wi t hout constrained intra prediction, In these diagrans, the results
achieved according to the present invention are marked with "x', while
prior art results 10 are marked with ". The conplexity of the decoder

usi ng the new approach on top of H 264 ,conpared to a H. 264 standard

decodi ng has al so been eval uated, see Té%l e 3 below. The results have been
achi eved as an average over 100 runs per 15 sequence and quanti zation
parameter on an Intel Pentium Mbile Zal@@2GHz. In order to reduce

I Nfl uence Of =i Emeehuli S S S POl S St R rssssemn I G arpyfonjinpongars to
file and no LOHR&h prinfee®a used B¥ur t her mor™oRee ot her A3FG§Fans are run
during the tesb %QCT Tabhe:rean/oFoot bald.aéor eman BysqMpbiTe Average 7. 04%
1.56% 2, 43%1a49 : ,

i ncrease for QCIF 15HZ vmth constrained intra prediction turned off. 25 If
8x8 intra pr i i S I

Bt ensi on (P > Aend °ﬁkéﬁwﬁdﬁﬁ??&4§f@%ﬁﬁ?§§ S0 LT KA o axe
flag i s set lﬂﬁafrﬁﬁéh‘?%qvv@l ‘ra=0 (see above) can correspond to an intra
8x8 prsediction. In this case the hybrid encoding of the invention is 32
used in co nati.on with intra 8x8 prediction and the residual can (ge coded
by the 83 CHrIS B oD I SHTII OGP IoR SBREIEr HhéPorHrS BPFSUaEESs when

for exanpl e ifrréeprietitioh HadgegExt gnstrates( RBRUrve AGE mboeidll e (AVCE{H:IQ64) is

used and a ansformsize .8x8 f| 1s set to.1 then T ner see
above) can “(r:léhrrscs%ﬁ%wtngg lﬁéﬂia‘rﬁrlggg%ﬁ‘ %6%?%8 {2 oN: %b %lelgﬁl leve

hybri d encodicogdaig io ihe pravarntinemtis: asadatirdooitiiathida prict la.rtlm*atnlas 16x 16
predigtion and.the. ,residual can be coded by the 8x8 transform

The complexity of the decoder using the new approach on top of H.264
compared to a H.264 standard decoding has also been evaluated, see Table 3
below. The results have been achieved as an average over 100 runs per
15 sequence and quantization parameter on an Intel Pentium Mobile 2.00 GHz.
In order to reduce influence of hard disc performance, decoded results are
not writtenn 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



10 The present invention can be applied for scal able video coding for
exanple in JSVM[4], the teachings of which is hereby incorporated by
reference. In scalable video coding inter-layer prediction of coding
paraneters is inportant for high coding efficiency. For a hybrid
macr obl ock such is paraneters can include notion paraneters, intra

predi ction nodes, weights, and residuaé I f a macrobl ock has a hybrid

macr obl ock type corresponding intra andzinter predi cti on nodes and the
correspondi ng wei ghted prediction can be determ ned as described above. |f
FRExt is use@adia epaghinetomsdiielndre 88k Bradiftioa gk tictdsthiandn &xgotlednsf or m

can apply. 28, fflc0.BirhssBrmchematic illustration of an exanple of a user
terminal 100" inplenenting the teachings of the present invention. This

user terminal 100 is in the formof a nobile termnal or tel ephone 100
adapt ed for capeipohtingly, W rsdsesan SORRURI SRkJcANas TR nPIE S8R0 reddiPn i s,

however, not_lim ] to 25 h handhel d nmedi a_processing termnals but can
act ual%l y be HPIFi E@:%g?rﬁmréng%‘&i aﬁBF% SORLe éﬁg:/ﬁf-%é‘é)ntlﬁ ngS¢er#ihat . This
user term natars@ne oiigrr B8 sflag tis aRs bt | eheANUMLTEEG&hMRAE00fsct raRseetaer 110,
schematical ly illustrated as ingle unit in.the figure. .The upnit 110 30
Tnctudes o r sarieesilt FERefR, s Pefictnr 1 fhiz eronfy bjrid derodee of

modul at or / déhodavatton, isetised Theonddeatiar widr tnted 1ERe6 umietiictib@ drsd itime
particul ar ﬁﬁg:f i Vi vi deo. sequence according to the present

gg&& A arPhe Ec?cfﬁ%f %}Og%a$8 Eran&‘orm. 140 for -

i nvention. termna So conprises a nedia buffer
tenpéParily storing video data of the sequence received by the receiver

&%—0- Thi s b%%ﬁfre%@ ihen TR yne 1!)19636181‘31' EQ&I&B@@@% &9:11!1% AN xa%%%é’frf ing
en transmitting the nedia 5 over a network. A nedia ptayer 'S
arranged f ot S 3t e drachieas &f i weyohi i deerdar ancarepried Wi svfetamecnbidi a
buf fer 140. sddigblkera@ioecomed aidtér-BiyeP| f¥AGIBR &f coding parameters is
important for high coding efficiency. For a hybrid macroblock such
15 parameters can include motion parameters, intra prediction modes, weights,
and residual. If a macroblock has & hybrid macroblock type corresponding
intra and inter prediction modes and the corresponding weighted prediction
can be determined as described above. If FRExt is used the section above on
8x8 intra prediction and 8x8 transiorm can apply.
20 . '
Fig. 8 is a schematic illustration of an example of a user teriminal 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
25 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
30 includes  traditional  t{ransmitter/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,



connected display screen 120 and possi bly associ ated audi o data can be 10
pl ayed on a | oudspeaker 150. The nedia player 130 in particular conprises
or is connected to a nedia decoder 200 according to the present invention.
15 Although not illustrated in the figure, the user termnal 100 can al so
conprise an encoder according to the present invention in addition to the
decoder 200. Alternatively, the termnal 100 does not contain a decoder 200
but only an encoder of the invention. 283The units 110, 130 and 200 of the
user termnal 100 nay be provided as software, hardware or a conbination
thereof. Fig. 9 is a schematic block diagramillustrating a decoder

enbodi nent 260, : b S I i t:hat can _be i nent ed
in the user ?g%tﬁgﬁﬁ?ﬂ% 5¢&%$%ﬁ5§§§&§§&ﬁ§£§§§§}E%Qf?%%%?gggﬂghggpé i mge
el ement dat aVidgihélpE ehére seripace lrensrid §y dhp reesivespr s diitie dubpr 440dacoded

group repres@MidlhMoyei@r egPdads gﬁt@? Qe SBILENL e RELeH e CATRLLEES,

anong _others, nultiple such encoded group representations that are decoded
by the® decol&f 2288%°8H The decoder 200 conprises a first prediction

provi der 210 arranged for providing a first prediction of a group of inmage
el enents in fr f a encoded video sequence. .- The prediction provider
210 prefer db‘?ymﬁ‘g%gp E‘W%ﬁ@4 1S SArEECE] g’ﬁ ‘?‘Efgﬂ’ﬂgf F‘Qflsl,’e%@mga?dﬁ?l daier a node
identifier detduedniomdért ieller bufitid40DThenené@tarmedia. isdeRpiafyd ng and

provi ding t (94 rediclion. e rovided prediction..is,preferably
based on at gag%t%gn‘gmgggv%égg% ylgge%%%epc? Ss@%r ?%Or?laotfeaa%u%ﬂc%%%dcﬁnngae

el enekft gr oupayad ethe lgadwepkembSGs the current 5 group or in another frame
of the encoded video sequence. In the forner case, the at |east one
encoded ina%g el ement group is furthernore preferably one or nore

nei ghbor i ng 'gifotissia Rlayke B0afre partictdernpempries et iowopnovieddr 220:dig
arranged i n deB8dHERAALL02OB [ tO%he present invention.

15 Although not illustrated in the figure, the user terminal 100 can also
comprise an encoder according to the present invention in addition to the
decoder 200. Alternatively, the terminal 100 does not contain a decoder 200

but only an encoder of the invention,

20 The units 110, 130 and 200 of the user terminal 100 may be provided as

software, 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
25 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,
30
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



to providing at | east one second inmage group prediction for the inage

el ement group. The provider 220 preferably uses a prediction identifier in
identifying and providing the correct second prediction, preferably an
intra node identifier or a reference franme identifier plus a notion
vector. 15 The decoder 200 al so conprises a wei ght provider 230 arranged
for providing an initial first weighting factor and at | east one second
wei ghting factor. The initial meightiﬁ factor is, after nodification, to
he applied by a first prediction nodifier 250 to the first prediction
appl i ed by trheditiiorstidprigitiret Foch apraviges 2ade iBortiliss ponfiamgl Mertiher at

| east one adgliti d; ! : i i er

addi ti onal g%%%%@%g%}gﬁ%%gyng%g%ggﬁéép%g%%%??gﬁgpﬁ%%?gﬁégﬂg%%ﬁ#gr?&i at

| east one sacoridedhpeelictivnns preforadisy bhsed pe ateleasidond PEeHiEIBHepPH der

220. The weightoPEOYh Ao R0k BREGAILAE 40K Bk Grahhd b RNbuBbOdI MENt s
of 25 the invention when providing the V\Blghtl ng factortghél n a first

enbodiPrrent , Er¥HRCRRcIHRCH BT T ApF 68t e *GHSPFedE RdCTRT It ng
factors. |nisaghlcst 6asencbdal weighileeoyidern 330riiembye peferbblyesd he
wei ght factor data from. the encoded group representation. Alternatively,
t he encoded °§rotip ne?gé%roé’gj@rﬁr%]i’so‘ﬁl tg’ﬁr{%rq’%'es an explicit identifier to a
wei ght factor database or 30 table (not illustrated), allow ng the weight

provider 23Q to refrj i he C i o t trabl e.

Al 'so inplici S%a%h ﬁF?éﬁgk%aﬁﬁﬁgﬁﬁs%%?m%ugﬁ%%§é§gﬁl&ggﬁ%ﬁgﬁgfcggiggﬁable i f
the wei ght provdidgratd8gsicatc stcandsmagdigitep enedction iy ismechdemiesh t he
group predigti for br ‘ 2203 Bdigehliom,

provi ders o%hﬁgg2&%&%%?%%?332ﬁ§%%§%9¥?%%?%ﬁ%%g%%oded réuﬁ, rep#gééﬁtation
and pref er abh¢ BIyHlingchhe eergoalseeriich FESHiPReArBFsIRY ecBded T§PGup

represent at i QRsisied o RSB RhO W Beiie BRisCMmdon0cetdrcul ate one of the
wei ghting factors based on the other factor. In such a case, the

tabl e-1 ook procedure or the retrieval fromthe encoded group nerely
provides a subsietodel A0Teaite Qotnpates Moicghiiphovillact®D arrahbed Y ghtidprovi der

230 can t hegnlfrsu%a?%ﬁfsto'\]:v@itgﬂgng factor and at least one second weighting factor. The

initial weighting factor is, after modification, to be applied by a first

prediction modifier 250 to the first prediction applied by the first prediction

provider 210. Correspondingly, the at least one additional second factor is to

20 be applied, possible after additional modification, by a second prediction

modifier 260 to the at least one second prediction provided by the second

prediction provider 220,

The weight provider 230 can operate according to different embodiments of
25 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
30 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



previ ously described cal cul ati on operations for obtaining the remaining 10
wei ghting factor(s). A weight nodifier 240 is arranged connected to the

wei ght provider 230 and operates for nodifying at least the initial first
wei ghting factor fromthe provider with a factor nodifier retrieved or

cal cul ated by the weight nodifier 15 240. The nodification, such as

mul tiplication, addition, exclusive OR S OR) or sone other operation,
generates a first weighting factor that“conprises nultiple factor val ues,
where each such factor value is associated with at |east one image el enent
position in pldidtizagereli¢ssndr ¢reep.onl hesidadt data ek fiher ednc®dad seroapl ect ed

so that the different factor values reflect the .relative.20 uncertainties
of the fi rstlde Fearctions™s Qrﬁ%r%gﬁ?{faelrs %n?uOMSEId@ﬁL f 889 tgrgﬂgu&yn t he
group and/ or deedet gurgl reagheseadatdorisst i cs or features at different inmage

el ements positions. The provision of the factor nodifier can be perforned
by the weight nodifier 25 240 by retrieving the nodifier fromthe encoded
repr esent at i O WesEhPIRyidaie230msans pep Falunele esamécthed weibikingpfackBBe (not

i 1T ustrated)pdkehing & 8¥Rd Glctor, MRQLEL & cAenht fihBk-105)k hecLneodedne
representation, or Ezrow ding the nodifier A~ using an inplicit identifier, A

typi cal exam§Feest TomR thatePdisd SFBY GEaYE WPvidentd sulsdeishecicarect act or
nodi f: ers haxVéiQ%tixﬁ@Cﬁagfc?é. waiﬁu%igindpeﬁvs%erri babi @ﬂn3ﬁléilleﬁ§3&d%ﬁ§f ﬁinthbe
actual intra node us r the intra prediction geperate y the.
oredicti on PRSUPHEY STHTisd SHRUIRUSgRPIRSGRET BF SHE-RES 1% GoProvrEe
fact ore nodi fweghtdmglfapoaid)y the other weighting factor(s) provided by the
wei ght provider 230 in a simlar way. ' 5 The first prediction nodifier
250 uses the first weighting factor generated by the weight nodifier 240
for wei ghti ngwelght miodifiepPédiisnirengpt ovimtetechto threwdighs proypiladdH poh

provi der Zl%p"éf?tgé Qi gfgéclk} isgfaﬁrfegﬁdthec%iﬁgfQﬂgtd%?%}%%n(% ﬁfct&e%% the

prediction noditier 2 e e second wel ghting romthe weight
provi der 230 Pyufenpiinig &rterawdiiofsryivehgr tatvdrted hynthe veighdinpidier 240)
for 45 240. The modification, such as multiplication, addition, exclusive OR (XOR]

or some other operation, gencrates a first weighting factor that comprises
multiple factor values, where each such factor value is associated with at
least one image element position in the image element group. The factor
modifier is also selected so that the different factor values reflect the relative
20 uncertainties of the first predictions at the different image element positions
in the group and/or structural characteristics or features at different image

elements positions.

The provisioen of the factor modifier can be performed by the weight modifier
25 240 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
30 dependent on the actual intra mode used for the intra prediction generated

by the prediction provider 210.



10 generating a nodified second prediction of the imge el ement group. The
two nodified predictions fromthese units 250, 260 are forwarded to an

i mge el enent generator 270 that is arranged in the decoder 200 for
generating i mage el enent val ues, such as col or values or |um nance and 15
chrom nance values, to the imge elenents in the group based on the

nodi fi ed prediction. The generator 270 E%/pi cally adds the two nodified
predi ction and preferably al so adds any’Jt esi dual or rounding data to obtain
the different values. Residuals can be added before applying weighting
factors as piieviveight ynatifer i2dde@dmaz0aldh eromidd 2230 nalif#0a0fl mhéifidécoder 200
may be provided as. softwar har d of:.. i.nat.i erepof .

di stributed quﬁr%l &ift %tlgg}l\%ﬁ?qrés) r%l\ég%g)gs{%ﬁgg%rpég‘éfj 8]lnegr(g%gt moﬁesug *The
units 210 tov®70 could be provided elsewhere in a user termnal, in which
the decoder is inplenented. 25 Fig. 10 illustrates another enbodi nent of a

decoder 200 according to the _present invention. The decoder 200 % cl udes
an entfr opy déedHer PEBECt ch%&‘éi Ahgsearthp distit WeiehtisefealrT €EREEHEd Yr oup
repr esent at i19BSkight REoBNEF OPY fordEREKy B0 Hs6 peuh@dpfRiddarigyitd Mgt t he

decoded output tqQ an inverse 30 quantizer 282 and thereafter _to an |nverse
t ransf or mer PP8HCtGhBreyitsut 1 Bps PWYém}S]lD(/g?Sé:&%F?a‘ﬁ%@"B?HPé’Fﬁ%X’ he SE6Hect ed to

a summer 270;rédiensespadidsr DB0 1iBAageheherrat wgghanatfactonfirdthgtheOyveight t ur n

coupled to an i.ntr redictor 210. .The.intr redictor is.. 0 a
first predi &r?\aﬁerng%@ #‘i“eﬁmﬂgt?,d Sf?on% W@%ﬁgctgﬂ%;ﬁirﬁé%rtgg éllz'l?delg&ﬁ%@%}

mul tiyal i er igantriaéingiagupdificfihecoud putdiafont dfehe sSuage eleB®Bitizgsowh.so coupl ed,
possi bly via a deblocking filer (not illustrated) for providing output
images to a reference frane store 286. The frame store 286 is coupled to a
not i on conpdisdwormedificd hedistienatiom Huesaririte 2905265 arh frgrrdeth® #ti on

conpensat or 230, | Sealiso LAPRAGE ol Uk ECONThgoRr 5l el QBAMEI 566170260, The
entropy decoder 280 Is also connected for .
generating image element values, such as color values or luminance and
15 chrominance values, to the image elements in the group based on the
modified prediction. The generator 270 typically adds the two modified
prediction and preferably also adds any residual or rounding data to obtain
the different values. Residuals can be added before applying weighting
factors as previously described.
20
The units 210 to 270 of the decoder 200 may be provided as software,
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.
25 _
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
30 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,



provi ding notion vectors to a second i nput of the notion conpensator 220.
The decoder 280 al so provides input data to a weight provider and nodifier
230, 240 that uses the input data (weight identifiers or other data. 10
representative of the weights) for providing initial intra weighting
factors, factor nodifiers and inter weighting factors. The unit 230, 240
al so outputs the correct intra and int wei ghting factors to the

predi ction nodifiers 250, 260. The outgtts of these prediction nodifiers
250, 260 are connected to a sumer 272, which has its output in connection
w th the sunmber27i@allyl reptScner by izomudiplichiis thechgere. aieoditipentof 200 i s
simlar (o the,enbodhmenhs, dS8GEhPEd. 30945, antllaeloned (b0 fHifuafa [ 0. 11
is a schematic oCk "diragram of @’ vi deo” sequence en g&F ‘3obMBEEST ing to
t he present fonperidiog. outhot énegeieto 30erasceiftarmg store (2§6uIbeildeoe sge

sequence conpiq i RGuLIATES AN BikbbRLEol BB8CuRLCHEL:A QURS, e 1 nput

data is processed by a first pre n esti mator arranged for
esti mati ng aPEflictar prhsdireetiion wmegrskipgge2@lisnglie eromsteh ther whedded. The

operation ofpkheiiest dBiRr 846, TBeatRIBVEQWILY #RFGLiNed dophedBd g
i nvol ve provid first prediction identifier. A second predjctjan

ing a
estimator 328° @9% THUGRENHEE PR $95end ARBdert BomeEPn iRy %% econd
prediction dfhe dezotlemgBO Qslcliﬁﬂpﬁivi{gﬁrsgiht@uaﬁaﬁf BVh megém pestldrbed mbhiger
esti mat or a rovi des secand prediction.identifiers,. e estimtors
310, 320 no%dn{a%?sg}agctu?e? hE'S 18R ag?’ eé"@?‘%ﬁcé‘?ﬁ §e® e?rer?lt-ﬁ?r gdrsa%%ps to
use as 30 prrepiestiiphise it thad seightsf for alrbyidohet eritininésrs hecipelsty gudors, si ze
for the current. | l.e g € t o r sh be
nandi ed as 20 peal SR EE Rl $e@Bug ndu bt tsaRt eih, MR MY,
this size sehecpirest indenahd iptarioighihdircwrdéditcapectipbon mddferséS8ct or 360
of ‘the encodglo 3A0-oubflursof St FokbAin Aladlel oL¥) Jeb At ahgrdidop glefini ng

an initial firrst wei I} ( or the inmage élenent group.
Cor r espondi mine2 Eacohighs e be odefUide congagiqns witkpthenprpagr 260dERs ne a

secong wei ghpkRgichast ehist QeRRicARPhbREMER: LG R 88604 t@1tAH ReRb&Mneht ON.

These determ nations are perforned as previously
described above and disclosed in Fig. 9.

Fig. 11 is a schematic block diagram of a video sequence encoder 300
according to the present invention. The encoder 300 receiving an input video

20 sequence comprising frames having multiple image element groups.

The input data is processed by a first prediction estimator 310 that is
arranged for estimating a first prediction of an image element group to be

encoded. The operation of the estimator 310 is as previously described for

25 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

30 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 sclection

can be performed by a dedicated partition selector 360 of the encoder 300.



described. A nodifier definer 350 is arranged for defining a factor
nodifier to be applied to the initial first weighting factor fromthe
first definer 330 to generate a first weighting factor conprising nmultiple
factor values associated wth different inmage el enent positions within the
group. Unless using 10 inplicit weighting factor and nodifier identifiers
the different definers 330, 340, 350 aégo provi des respective identifiers
al l owi ng a decoder to provide the corrgct weighting factors and factor

nodi fier. The encoder 300 preferably al so conprises a residual encoder for
generating 15 residual error representative of the difference between the

ori gi nal i nmage, enen u t repre Ry _the.flrst
prediction ngﬁFngﬁgﬁbgegﬁg‘5??2?EﬁgﬁﬁﬁéSﬁgdsﬁﬁﬁgﬁLéﬁﬁﬂ%ﬁg“%i %@ﬁgﬁgdiction
modi fied by fktordohtre inprgegtitinggt BemtpoCoriEhpondivgited sgrougp facdpr ¢dest at i on
prefer abl vt o £OMBAIAES! I8cfid 8looPbllEihBRe UERLIDIR apdifg SasONd
prediction identitier and 20 at_ | east one the PRitial first wei ght i ng

fact or5 i dent $6cPef gapiap PredisEeRn HreskelGrrRationt for PPHRHEPY P8 PreihdY at

Ib_eflst one fa&é_s@ﬁizé&i@@h{cfdé@ﬁ @é’ﬂleb%Sb?s bhRngé DR ffindl _Qif@étbﬁitxlod(f&ple@i ;i c
it-sequence,_in the encoded. r esentat.ion) or . i i C cal cu e from
ot her sequendeéPP “%Hé%%$é%ﬁ@geégbwggghPﬁgzgﬂﬁf“%%g eéﬁ@&%%gn?b% $2ntati on
may al So conguniesste efist ualightfigfzcandoniphiing 2nlyE ghtton gafums taesocdatidd or

nodi fier identjfi,ers. .The units 310 to.,360 of.the,encoder .

rovi ded as Uk PR REpER IS0 PoRUREE AP h PReraO: SO i

depi ct® an exepijitavyigetiog decto8 Ghdavedifitr m@smﬂiem@heﬁff@nbbgdbﬁfws B33(§)f>. t he
present inv ) r : aput aliel S
coupled in ggg%gﬁﬂkﬁﬁgdﬁﬁﬁa Soﬁ%p%hgggggﬁg%gg%?%g&@ygfHg&gﬁﬁﬁeﬁg391? The
summer 391 ithecousredcigbtingtipeinss ardriactiagrodifer.oned by a quantizer 393. 39

The output of the quantizer is connected to the input of an entropy encoder
394 to provide an qutput bitstream The output of the gggﬂ%izer 393 is also

connect ed t oM TENCIRAFHERO PEFIETHY CHIPPTITERTIGS Enr SR Sa1° T BEncragne
fol | owed by @BidiuaY ef%e lehadtehoitiRy oSUh dihecnst putwah tihe origitel Stage
element group and the group as represented by the first prediction modified

by the first weighting factor and the other prediction modified by the other

weighting factor. The encoded group representation preferably then

comprises the first prediction identifier, the second prediction identifier and

20 at least one the initial first weighting factor identifier and the second
weighting factor identifier. This at least one factor identifier can be in the

form of an explicit {specific bit-sequence in the encoded representation) or

implicit (calculable from other sequences in the encoded representation). The

encoded representation may also comprise residual data, and other

25 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.

30 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.



5 transforner 397 is coupled to a sunmmer 397, which in turn is coupled to
an intra predictor 310. The output of the intra predictor 310 is coupled
to a prediction nodifier 354, exenplified by a nultiplier in the figure.
The output of the nodifier 354 is coupled to a first input of a sumer
356. 10 The out put of the sumrer 397 is coupl ed, possible through a

debl ocking filter (not illustrated) tosg reference frame store 316. The
frame store 316 is coupled to a notion“Conpensator 314, which is coupl ed
to an input of a prediction nodifier 352. The outputs of the two

predi ction nbHe buang E3B¢ quBsdizar & conptied i dhe ispwnel 213 58RRY RIS s

out put conne %%q?h§°ﬁdQ%EQ&i ﬁ%b%g”g%@P%hggué§§é§QHgQﬁM§§&e@Bd3aﬂaBBDUt of

the sumer 3 vi deo [ﬁ Al S0 conne to a first inpu g f a
noti on est i maewrecELR tot enpimyiate NPBEIDCHRRIEDRS . AT HEVETRC GHABFZE he”Bumer

397 is also ¢ARREE! 8F ahO ibRGsEDLLABESE MBIQr T2 ouThiet Mt ithe EStiszat or
314 and conpensator 20 314 col]ective constitute

| , 1 he second pr.edict]on
estimafor 320eaplrpar 897 ilvROVRER de PGTUEBEr 677 B@hffﬁu?ﬁéSSH? %&t%%hthe
Mot i on esti MRA{ paddetos TONMEH edipuiitie ot MRdRIGPENSabooudll tnd a
second input of the entro ncoder... 394. 25 The output [ Ja
predi ctor 319“§H3KFH@DHBF?§§QC8ﬁﬁawg %ﬂfgfﬁﬂQPQGT%bﬁH%§$§%'?ggf i nput s
of wei ght f aetige As&igNBS4 2361 Rddio 3%0st ikhivsof assimgmerdifses the inter and
intra predictions for selecting initial intra weighting factor, factor

nodi fier and inter weighting factor. These outputs are forwarded to the
predi coi on nodé fouepst 86%e 35MmératoTrddicobptedt pessihter hroggham gepiecking

predi ctions. )]31%91" &nlort il\fs&étl‘atg&cﬁ;gg%éfé}%g fgé{éné‘sd £$QB, kil f-adeishorkhE st t hat

various nodifications an nges may made to the gresent inveption
Wit hout depaseunled ftp grinatises sewpenisier 8ot WREACEH FIURIEH et BPPYHE" Appended

claims. 5 REFERENMESmokiiler! 332 TTie Guihitd &t @RdwSphdEetidd 4R6difiers 3%vanced
Vi deo Coding”, 2003 . _ .
354 are coupled to a summer 356 having its cutput connected to a negative

15 input of the summer 391 and an input of the summer 397.

The video input is also connected to a first input of a motion estimator 312
to provide motion vectors, The output of the summer 397 is also connected
to the motion estimator 312. The motion estimator 314 and compensator
20 314 collective constitute the second prediction estimator 320 and partition
selector 360 of Fig. 11. The output of the motion estimator 312 is connected
- to the motion compensator 314 and a second input of the entropy encoder
394.

25 The outputs of the intra predictor 310 and the motion compensator 314 are
connected to the inputs of weight factor assigner 330, 340, 350, 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

30 and inter predictions.



[ 2] WD 2004/ 064255 [3] JVT-QR05 "Testing Conditions for SVC Coding
Efficiency and JSVM 10 Perfornmance Eval uation", Poznan, 23-29 July, 2005
[4] Joint Draft 7 of SVC Anendnent, Joint Video Team PVT) of 1SOIEC MPEG
& I TUT VCEG 2006 15 41 CLAIM5S 1. A nethod of decoding a group of inmge
elements in a frame of an encoded video sequence, said nmethod conprising
the steps of a) providing a first prediction of said group of imge

el enents; 5 b) providing a second predidtqi on of said group of inmge
elenments; «c) providing an initial first weighting factor; d)_ generating a
first wei ghtp g hact@er&esbi i pugsomikkillpt én tacedrthehyardeus mpdifsalPyf ng sai d
initial first weighting factor ,with a fac i fi @4 val ue
bei ng associ&tetR4Hech rg?ffi ﬁﬁﬁ%de\émltcéﬁéen feﬁ%éﬁoﬁvgﬁ‘g%"’ggﬂ& Sc%lgl%tf%f 10 i mage
el enents andnsatepd Betedf, whidhes definnd bddhe adpendedrtlaif r associ at ed
relative image el enent position in said group of inmage elenents; e)

provi ding a second weighting factor; determning a weighted first
prediction based on said first prcREFERIBNCEN said first weighting factor;
15 g) determnpi eco i_ght di gidHRnbaged 0B qStiddo sesing,

predi ction éﬁﬂ 2@1’% EE%‘O%%F%% %\bd%lgc?ﬁ?@ﬂi?’ glgner ating a decodggd

versi on of sai d2godup of inmage el enents based on said weighted first

prediction i gubawei ght ed prediction. 20 2. The nethod according
to claim1l, a@ﬂerﬁ‘gd?%@gf@ pré(l)éfi ding step a)

( S conpt.i Ses Pr,ovi ding anqjntra
prediction of] sdVE-@REu S Tettinakgadiiare it sS¥aseatingn B HRB 184 ™ ver'si on of
an engoded gr ougﬁlqgnhm&eﬁ;@ggg&@ Pobnsniod-$9 aawy, 2805The et hod accor di ng
toclaim2, furt [

il 1 pl & 1 Aclibr ot SRR SRR D AP aY AP T Rage ] L,V 10/ have

MPEG & ITU-T VCEG, 2006
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position in said group of inage elenents, where a first factor val ue
associated wth a first inmge elenent position in said group of inmage
elenents is larger than a second factor val ue associated with a second

i mge el enent position in said group of inmage elenents, said second i nmage
el ement position being 30 further from said encoded group of inmage el enents
in said frame than said first imge elenent position. 42 4. The nethod
according to any of the clainms 1 to 3, wherein said providing step b)
conprises providing an inter prediction gf said group of inmage elenents
based on a decoded version of an encoded group of inage elenments in

anot her frane of said encoded video sequence. 5 5. The nethod according to
any of the clains 1 to 4, wherein sai & qﬁﬂbﬁ3ding step c) and sai d

providing st q0. e)x n(fé%ll!ag%f H¥& ld%’rg%gpgulgf‘gsim%heelg}n%%% 191fa fr V' d' ?Qf'e of

said initial first wel Fa®Second and
10 - calcuIawuhgéﬁh@mmmh&mdaﬁe&mddoamwﬁnanhéBm$s0®e|ghtlng factor and said

second wei ghting )f a Wld%%saeﬁ'rs? réﬁ&g}}#&%&#%g?g% 'rgggesl_ﬁbﬂehﬁl tial first

wei ghting factor an sal secon e met hod accordi ng
to claPm 5, wherfdi npm‘rl@lnﬁra)mcanﬁ@rgh@tp?m@mpld grewp of mpeoeiedients; sai d one of

said initial firgt welafbihbng fas q@q ég-a%gond wei ghting factor based
9

on a weight identifier as 00|at roup of image elenents. 7.
The met hod accor®i ngeterating aoﬁfSﬂZW@@t’eﬁgrfGCtﬂeftC@m@rlSﬂlﬂr@ﬁ@F ple sagien Wingg 20 -

filtering at pheastingng i st fflrgtsweighﬁﬁg %étefl v oS BlbrSaRANRy, P4@di ction
to obtain Io&HJ contrast information of said | east one of said first

predi ction aff'¥aid"s SEBPIIPEaTct Vibh andfnes eb%@ntdmgﬂ%ms%@mp fiodi fi er
basedion sai gnh@s aleneomd hast saill ThALAREIRE bedy dependent on their associated

relative image element position in said group of image elements;
e} providing a second weighting factor;
f)  determining a weighted first prediction based on said first prediction
and said first weighting factor;
15 gl determining a second weighted prediction based on said second
prediction and said second weighting factor;
h) generating a decoded version of said group of image elements based

on said weighted first prediction and said second weighted prediction.

20 2. The method according to claim 1, 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.

3. The method according to claim 2, further comprising selecting said factor
25 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
30 further from said encoded group of image elements in said frame than said

first image element position.



8. The nmethod according to any of the claims 1 to 7, further conprising
performng at |east one of said providing step ¢c) and said providing step
e) based on at |east one of said first prediction and said second
prediction. 30 9. The nethod according to claim8, further conprising
calculating a difference between said first prediction and said second
prediction, said performng step conprises performng at |east one of said
providing step ¢) and said providing step e) based on said difference. 43
10. The method according to claim9, wherein said perform ng step conprises
provi di ng, based on said difference, at |east one of sai dsialr;{)ti ail_f)i'férSt

wei ghting factor and said second wei i s tier3. fwtemia sasbRroyisabl e
defi ni ng muldti pFlee nStpd ﬁ%‘%oé‘ﬁ’f“gv%iaélﬁtogr%gé Pglcr{%gstg 11. The net ngm?%@ordi ng
to any of the chai Ml Glovidingt her intonpredicing ettt Fig sal c

nmodi fier froma set of nulti FI e actor. npdi fdesded dQubf ifage wisnivods

accordi ng t slangitmbesed ghet & pdedi VG L &t ng step conprises selecting

sai d factor ;aRdicfiee fradnh®bT @id ehcafedmideoi sghecicdet or nodi fiers based on said
first 5gredi ction. 13. A nethod of encoding a group of inmage elenents in
frame~of a video 15 sequence, said nmethod conprisjng th - ing @)
estimating a.fi TBé npteod etiading togaiyP gro GI5IBF i %‘gé’%%ﬁf%lﬁe%é‘gp%ﬁ?{ e
estimating a second, pr.edi.ct:| ' fvelfotipriseagee elepaeiits; C)
defining an T £ Hi¢ %lugé)tr&\;ﬁg?l hs'?%pn _adfc.)gg(?or %#de pdefi i § agi0ecnmdi fi er
to be applied to saprdvidng cat ofispd H%?bﬁﬁtﬂb&ggﬁlgf%fpogrg%o generate a
first weighting factor. ¢ rising nultiple factor values, each factor

val ue bei ng %% o%ﬁl%faggf)rwggﬁ an i mage el ement )Si i orﬁﬁin Alod ar@r eua of

i mge.cel enents and sacwating tthplasheraef spd RIS} ge@epeg ent on their
associated r Secl 91%1&1 ViGeibHRY BLeVERiscA0sht 08 proviiatidoge oipsafi ?rﬁﬁ@.eﬁrst

el enent s, sard Tirstowe hting factor is.to.be applied to said first

predi cti on; weightng fasjorcretq ?ﬁlgée‘é‘"’sde‘ﬁ?}ﬁ}aﬂ%faﬁﬁ% ng factor to be applied to
sai d second

tor

6. The method according to claim 5, wherein said providing step comprises
15 providing said one of said initial first weighting factor and said second

weighting factor based on a weight identifier associated with said group of

image elements.

7 The method according to any of the claims 1 to 6, further comprising:

20 - 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.

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

30 9. The method according to claim 8, further comprising calculating a
difference between said first prediction and said second prediction, said
performing step comprises performing at least one of said providing step )

and said providing step e) based on said difference.



predi ction, wherein said group of inmage el enents being encoded as an
identifier of said first prediction, an identifier of said second
prediction and an identifier of at |east one of said initial first

wei ghting factor and said second 30 weighing factor. 44 14. The net hod
according to claim 13, wherein said estimating step a) conprises
estimating an intra prediction of said group of inmage el enents based on
anot her group of inmage elenments in said frane. 5 15. The method accordi ng
to claim 14, wherein said defining step,g) conprises defining a factor
nmodi fier having nultiple factor values ependent on a relative inmge

el ement position in said group of inage elenents, where a first factor
val ue associ at ed mﬁth a first image el enent position in said group of

i mge el ements Jrﬁ }g[%ec{ a(t_ggmng S ERARD), m%}&ﬁ MRl p&@foaﬁﬁ@g?b@deMEhs a

second 10 i nmage ef

nin sa'd grou e
second i mag eproﬂﬂm rbasgbgntaa@h dijtsrerepef at toRst OEF‘? 8’?113%% gitgﬁ ke \yeléli}m?]% of

i mage el ene LhanSakf: st 1bemRge teblenkfihirposuitipdn. 16.
The et hod g%égtgnd%g%gséﬁﬁagmlgﬁ:§% a|55013 to 15p wherein said 15

esti méting sh@%fb9wﬁﬁh§ﬂg§%§0@stlnatlng an inter prediction of said group
of image elenents based on a group of inage elenents in another frane of

said video sequence 17. The met hod accor dj to a e I; 13 to
16, wherei n ai §h¢ pagheod PECIGiRG 1% 88Y r?g%f“? ﬁ! é‘%ﬁa @ @ ﬁ&rﬂwf C:Q(le??;l‘rlégeiﬁeI ement s

and sai d estdemiihpgasl Btob nodRIIrdS @sset bbmsitaps faotor moflifingi ng a suitabl e
macr obl ock partition constituting said group of inmmge elenents; and -
determining an inter prediction of said nacrobl ock partition, and‘ 25 said
estingti Nng SIEPTRY nEARPd ias«&&dﬂgttermini hiy, whersiedsain sslgrdng ACSrcopEEEeEt i on,

an intra prediot on of 20l BGLOBLACK BRLELLASH: chpr Eheuiet hadessor di ng

to any of tH& refrn -sard gr I mage el enents being
encoded as saidifitd@ntditiier. of said first predlctlon, sai d

13. A method of encoding a group of image elements in frame of a video
15 sequence, said method comprising the steps of:
a) estimating a first prediction of said group of image elements;
b) estimating a second prediction of said group of irnage elements;
c) defining an initial first weighting factor;
d) defining a factor modifier to be applied to said initial first weighting
20 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 and sald multiple factor values are dependent on
their associated relative image element position in said group of image
elements, said first weighting factor is to be applied to said first prediction;
25 and '
¢} defining a second weighting factor to be applied to said second
prediction, wherein said group of image clements being encoded as an
identifier of said first prediction, an identifier of said second predictiori and an

identifier of at least one of said initial first weighting factor and said second

30 weighing factor.



30 identifier of said second prediction, said identifier of said initial
first weighting factor and said identifier of said second wei ghing factor.
45 19. The nmethod according to any of the clains 13 to 18, further
conprising performng at |east one of said defining step c) and said
defining step e) based on said first prediction and said second
prediction. 5 20. The nethod according to claim 19, further conprising
calculating a difference between said first prediction and said second
prediction, said performng step conprjsses performng at | east one of said
defining step c¢c) and said defining step e) based on said difference. 10
21. The net hod according to claim 20, further conprising calculating a

local spatil4l THie feetbad eadoarding diof Flaie  phedhetdid riadh FSUH A "SetiRa™ _
predi cti on, céﬁ?ﬂs&@%é&ﬂ%ﬁh@gﬁ&Fiﬁﬂa%&@@fsﬁ@ﬁsofp@ﬁ(ﬁ ?rﬂhﬁgofaﬁnig@aslbmn&i of said
defining step and said defining step e) bq;gr on said difference. 15
22. The net hetdaek srelingy LB RHMGES kB et R34 5285 21, wherein said
defining step d) conprising defining said factor nodifier based on said
first predictigon. 23, The met hod accor di to any of. .t cl ai 13, or 22,
perfofm ng af- |'HistmethgdoAecEfIngity %W?nﬂ%g“%?gﬂ c?m%ng§33¥ ngﬁa glep e)
]E)as ed on re%bﬁgﬁg%gjag@ﬁgg Afache @bmﬁe# ngviggempléme faragevadhendependent saiddf
rame. 24. A decoder conprising: -.a first. predict.ion. i.der ged for
provi di ng a°Pi& &alhredt (ARGt position ‘&%‘bg{)‘?‘lﬂ %&6%%8%%% SR e of
an encoded YirdlgaciSL IR R ociatRd BTN Arqunmeie tleornppositice in aridamgar of or
provi ding a.second rediction,of said gro I : Sisecord Wei ght
provi der ar r‘lﬁﬁ%ee%e?’g?‘tspfso %ﬁr%a%r?‘ ?er?f)]f“?gilcltl% ‘?Jg}tlévir{glg%ﬁ%aﬁg% B‘% acS{: or and a
secomnd wei ghthbgyekawhnorpos3dn irasadi grhtp mddinkie clareydngeaid fSEORRHBASR i ng a
first weightjng factor I S4 | £.4: pl 1AL Y Ak UBS DX PRekd i ng said
initial firgkng%%éﬁ?ﬁﬁﬁ'ﬁgggggghag?ﬁyéé gé@%ﬁ né%i??er, e%chefactor val ues
bei ng associsaitldthmé thrragaid first image element position.

16. The method according to any of the claims 13 to 15, wherein said
15 estimating step b} comprises estimating an inter prediction of said group of
image elements based on a group of image clements in another frame of said

video sequence.

17. The method according to any of the claims 13 to 16, wherein said frame
20 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
25 said estimating step a) comprises determining, based on said inter prediction,

an intra prediction of said macroblock partition.

18. The method according to any of the claims 13 to 17, wherein said group
~ of image elements being encoded as said identifier of said first prediction, said
30 identifier of said second prediction, said identifier of said initial first weighting

factor and said identifier of said second weighing factor.



i mge el enment position in said group of inmage elenents and said nultiple 46
factor values are dependent on their associated relative inmage el enent
position in said group of image elenents; - a first prediction nodifier
arranged for determning a weighted first prediction based on said first
prediction provided by said first prediction 5 provider and said first

wei ghting factor generated by said weight nodifier; a second prediction
nodi fier arranged for determ ning a second weighted prediction based on
sai d second prediction provided by said, second prediction provider and

sai d second wei ghting factor provided by said weight provider; and 10 - an
i mge el enment generator arranged for generating a decoded version of said
group of indfe Brenmethal bewedingrtosaiydofbe gitied 13 test 8 pfiethetdoarprisimg sai d
second wei g T edi.GL.l N ) r.din | Al 4 erein
Sai d firet pead Rt ki ingt <R iEPHEE FESPE Akt b Beed]

predi ction 6T s firs§pedictsn andsridektemshpredichased on a decoded versi on of
an encoded group of inage elenments in said frane. 26. The decoder
according to claim24 or 25, wherein said second prediction 20 provider is
arranged forOpridvi digthodireocarding pgredlrisn i Bh birthesi eorgprsipg ofalduialiieg 2el ement s

based on a dEeAded ERREANSAOL ARLEPGAREH,OLAYRS! LIBGS SLANEBRS sald
anot her frane of said encoded video sequence. 27. The decoder according to
clai m 24 t oPFEIHRR SECUBPHSSRRGIEMRDE art eng of mpididelimigedtaro?) adovi di ng

one of sai dsdiilidetininptdtep WebgeltionkfdatereRRd sai d second weighting factor
and calculating the other of said initial first weighting factor and said

second wei ghting factor based on said one of said initial first weighting
factor and 2ai dheenethddweighling @ EaGH D0, [BOhdSoniesife caralatiReGokdiing to

claim 27, wherein,.said weight  provider, Is arranged for providing said one
of said ini ?gaglaﬁ fqlﬁ%rten i’ﬁh?%l%d{rf%l@? ctigfy 284 %algs%%@l Ig&@ﬁ’@ﬁf’?ngmﬁactor
based on a peighting demt dobhetscageobiatgdatiteidt g d said defining step ¢) and

said defining step €) based on said difference.

15 22. The method according to any of the claims 13 to 21, wherein said
defining step d) comprising defining said factor modifier based on said first

prediction.

23. The method according to any of the claims 13 or 22, performing at least
20 one of said defining step ¢) and defining step e} based on residual data of a

neighboring group of image elements in said frame.

24. A decoder comprising:
- a first prediction provider arranged for providing a first prediction of
25 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,
30 - a weight modifier arranged for generating a first weighting factor
comprising multiple factor values by modifying said initial first weighting
factor with a factor modifier, each factor values being associated with an

image element position in said group of image elements and said multiple



group of image elements. 47 29. The decoder according to any of the clains
24 to 28, wherein said weight nodifier is arranged for i) filtering at

| east one of said first prediction and said second prediction to obtain

| ocal contrast information of said at | east one of 5 said first prediction
and said second prediction, and ii) providing said factor nodifier based
on said local contrast information. 30. The decoder according to any of the
claims 24 to 29, wherein said weight provider is arranged for providing at
| east one of said initial first weighti 10 factor and said second

wei ghting factor based on at |east one of said first prediction provided by
said first prediction provider and-said second prediction provided by said
second predd@@powﬂppwaﬁdtmmngint@héﬁ@@ﬁ@é@ﬂkﬂd@g¢@?H@aﬁ%eéﬁﬁ?ﬁP%% “OMher ei n
sai d wei ght r ed for calculating a difference between
said first pﬁe HO§ %?385 S said first prediction prov d said
second predlctlon pw6vﬁd@@d@90@éﬁ@mﬁ%ﬁﬁﬁﬁmﬁﬁéﬁéﬁﬂ%@ﬁ@ﬁ“ﬁg6VW5§L“§HES

provi ding at lle&aéé%n W@ ors At i b?édiétio&sbromdglﬁsf' agafmet ere@ﬁdorsa' d
second wei g t| ng actor based on said difference. ecoder
\2

accor di ng t ¢reyi fnﬁfsiLsmM’é?‘eWﬁg%%P%if%rﬁﬁeﬁ?ﬁ?ﬂ/t’%l@?lglv’éelghatrrfl%‘?fg“éd f or
providing, based on gatdhdighéQEERE anodtierd @a@hg@mo@fdemnm@mmcomdrst

wei ghting factor and said Second wejghtin tor fro 00k-.u | e
def i ni ng nul"t’qlﬁ'rtéddﬁr?‘#‘%@‘éhi’ Maﬁﬁaﬁgswe cﬂr% CW §§O% &ode S%C&?Q
conpri si ng: p‘re(ﬁctﬁd)ﬂ provll@Uiad kil @sbhdaicihtmr faoge pridded by i sabt anha first
prediction gp of image elenents in a frane of a video sequence; -

a second préﬂ?‘ﬁa‘? stimator arranged for estimating a second prediction
of saipd group of |mgemag<erm£m$nt 3@neratorf hrrshgddadborgedefitingr aadecedged f or

defining an initial first we c . ARk f i P@ktiéh r anged
for defini nd’e’ésxfrh@t%ﬁ‘d Fodil ?il ?ﬂ egeénengptﬁg dor% 0 sal IJ|’t§(|ﬁtﬁ?§clﬂr st
wei ghti ng f ackiamid eccgederagiaecd predistiomei ghti ng fact or

25. The decoder according to claim 24, wherein said first prediction provider
15 is arranged for providing an intra prediction of said group of image elements
based on a decoded version of an encoded group of image clements in said

frame.

26. The decoder according to claim 24 or 25, wherein said second prediction
20 provider is arranged for providing an inter prediction of said group of image
elements hased on a decoded version of an encoded group of image elements

in another frame of said encoded video sequence.

27. The decoder according to claim 24 to 26, wherein said weight provider is
25 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 08, The decoder according to claim 27, wherein said weight provider is
arranged for providing said one of said initial first weighting factor and said
second weighting factor based on a weight identifier associated with said

group of image elements.



48 conprising nultiple factor val ues, each factor val ue being associ ated
with an imge elenent position in said group of inmage elenents and said
multiple factor values are dependent on their associated relative inage

el enent position in said group of inage elenents, said first weighting
factor is to be applied to 5 said first prediction; and - a second factor
definer arranged for defining a second weighting factor to be applied to
sai d second prediction, wherein said group of inage elenents being encoded
as an identifier of said first predictigp, an identifier of said second
prediction and an identifier of at |east one of said initial first 10

wei ghting factor and said second wei ghing factor. 34. The encoder according
to claim33, wherein said frame conprises nultiple macroblocks of image

el ements ang,gsa kMt Del SRR ths icms24PRIdd, bitdleinal@t welghar r anged
for se|ect|§§§a%§%?@8 gaﬁacrégf%ck artlflonSIS constltgtlngé¥€¢d group of

i mage el emenmedifistischrserasddopi) éﬂieﬁmgcﬁ# least prachpaif dirstypre

det erm ni ng s%@oﬁc%%da&icﬁﬂl&%b&@n @b ca$ 2bskrARCIHERh RGN PAT Jalid laemeasamde osai d
first prediction estimator is_ arranged for deternlnjgga basedlgg.sald i nter

predi 6ti on, saif firttreregicsan andorrigrsesend PReictiBy Gl VS 58502587 The

encoder acc%%ﬁ&r%@sealo&i $Rid Bl c3frasthebahatisal d fl rst factor definer is
arranged for determning said initial first weighting factor based on said

estimated first prediction and said second prediction. 36. The encoder
according t CB(ﬁ”Th@fie&dtﬁr@b@drﬁ&lgS& drey @%he whmeidd ©a29) vdereindsaid efghét or
definer is arra ed for rmning sai cond wei. ght i, ctRlnhased on
sai d estlnaﬂﬁﬂv r§iaﬁﬁﬁa?i?1‘ﬁﬂﬁ' n%§*§e§§é%ﬁ %qgﬁﬂgfﬂ&- ghBifg
i0 factor and said second weighting factor based on at least one of said first
prediction provided by said first prediction provider and said second prediction

provided by said second prediction provider.

31. The decoder according to claim 30, wherein said weight provider is
15 arranged for calculating a difference between said first prediction provided by
said first prediction provider and said second prediction provided by said
second prediction provider and for providing at least one of said initial first

weighting factor and said second weighting factor based on said difference.

20 32. The decoder according to claim 31, whercin 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.

25 33. An encoder comprising:
- a first 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;
30 - a first factor definer arranged for defining an initial first weighting
factor;
- a modifier definer arranged for defining a factor modifier to be

applied to said initial first weighting factor to generate a first weighting factor
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comprising multiple factor values, each factor value being associated with an
image element position in said group of image elements and said multiple
factor values are dependent on their associated relative image element position
in said group of image elements, said first weighting factor is to be applied to
said first prediction; and

- a second factor definer arranged for 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.

34. The encoder according to claim 33, wherein said frame comprises
multiple macroblocks of image elements and said encoder further comprising
a partition selector arranged for selecting a suitable macroblock partition
constituting said group of image elements, said second prediction estimator is
arranged for determining an inter prediction of said macroblock partition, and
said first prediction estimator is arranged for determining, based on said inter

prediction, an intra prediction of said macroblock partition.

35. The encoder according to claim 33 or 34, wherein said first factor definer
is arranged for determining said initial first weighting factor based on said

estimated first prediction and said second prediction.

36. The encoder according to any of the claims 33 to 35, wherein said second
factor definer is arranged for determining said second weighting factor based

on said estimated first prediction and said second prediction.



