Met hod and Device for Video Predictive Encoding Technical Field

The invention relates to video processing technol ogi es, and nore
particularly, to a nethod and device for video predictive encoding. 5
Background of the Invention At present, network applications
gradual |y devel op towards nultimedia services. As an inportant
conponent of nultimedia service, video has becone one of main
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block most similar to current Macro Block (MB), to be predicted. While, in the decoding
process, a prediction block may be found from the decoded reference frame, according to
motion vector information, so as to implement decode. The encoding and decoding
25  processes about P frame and B frame are not independent, which have high time
complexity, utilize inter-frame time correlation and intra-frame space correlation, so as to
implement efficient compression. Compared with the encoding process of P frame and B

frame, I frame may only utilize the intra-frame space correlation to execute prediction,



10 information of the encoding franme to execute the prediction. For
nost of the sequences, prediction residual of the nmethod is |arger.
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val ues, mhlch include the reconstruction val ue of
between adjacent pixels within a block is not fully utlllzed For an entire block, it is
25  difficult to accurately predict a pixel far from a prediction pixel within a block. Thus,
prediction residual within a frame is larger. Particularly to a block with complicated
texture information, it is difficult to achieve good prediction, which directly leads to
lower compression efficiency of intra-frame encoding. Subsequently, compression

efficiency of whole video sequence may be affected.

30 However, for video images with same contents, correlation between pixels is larger

accompanying with higher resolution. However, such space correlation is not fully



the principal set of pixels, take a result as predictive value of the
conpl ementary set of pixels, executing an intra-frame predictive
encodi ng for the conplenentary set of pixels, outputting code stream
of the conplenentary set of pixels, obtaining a reconstruction val ue
of the conplementary set of pixels; and 20conbining the
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25  of pixels, and a unit for combining reconstruction value of pixel block;

the pixel dividing unit is to extract a pixel block from current frame, divide the pixel
block into a principal set of pixels and a complementary set of pixels;

the unit for encoding a principal set of pixels is to encode the principal set of pixels,
output code stream of the principal set of pixels, and obtain a reconstruction value of the

30  principal set of pixels;



about H. 264/ AVC. An even MB and an odd MB may be obtai ned after
sanpling and dividing horizontally with every other columm, so as to
reduce code stream overhead of flag information in intra-frane

predi ctive encodi ng node. Subsequently, the conpression efficiency
may be further inproved. For an odd MB, the code stream overhead of
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I n calcuhﬁggég&_%&ia 6-tap interpolation filter, in which 16*16 pi xel
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menory odecpaiaction; wlug afithepangiedl schRf rbginandfhc yegerstiugtionyrlys & the
Especi al | L.gh- TR ' ]

amount - (BEPRERH O SRR bRt a ORI drnCHAR B8, |

i mpl emented with chip. Besides, the inplenentation node of the

i nverldi on i sFwer thesbbvatecknitdrschingds, it qaabalskal thatincthk amplementifios modes

ol enenthdic By ot sty rdas e bRk o firirl B ped ¢RI GE R bidh
f 1 owchar tintol 4 Fﬁﬁd‘iﬁéli 6 of piRIs"AM 4 @bmYlcHRAtPY Sl @ﬁiﬁ@llsz.le%ﬁ&z)@ﬁéﬁg enddde the

accordance W an enbodi nent of the invention. is a )
schenat i erigcpgr aeh ¢f pixslss auinwg cade strpamn mf Wederinsipadset pf Pixely apdwbtaiy

every ot qg{ongt%clfﬁﬂ’ va{llg'e A RL %%ﬂgl%almséthotaﬂix%ﬂp?&ie%mte % rEcQ)%structed pixel

i nventi on.
15  values including the reconstruction value of the principal set of pixels, execute

intra-frame predictive encoding for the complementary set of pixels, output code stream
of the complementary set of pixels, and obtain reconstruction value of the complementary
set of pixels. Finally, combine the reconstruction value of the principal set of pixels and
the reconstruction value of the complementary set of pixels, to obtain reconstruction
20  value of the pixel block. Thus, it can be seen that correlation among intra-frame pixels 1s
fully utilized in the implementation modes of the invention. Subsequently, prediction
accuracy may be improved, and prediction residual may be reduced. Thus, code stream
overhead of residual may be directly reduced, and compression efficiency may be

improved.

25 Implementation modes of the invention may be applied to the encoding of I frame
about H.264/AVC. An even MB and an odd MB may be obtained after sampling and
dividing horizontally with every other column, so as to reduce code stream overhead of
flag information in intra-frame predictive encoding mode. Subsequently, the compression
efficiency may be further improved. For an odd MB, the code stream overhead of flag

30  information about prediction mode may be saved with a fixed prediction mode. For an

even MB, greater savings regarding code stream overhead of flag information about



FIG3 is a schematic diagramillustrating a board sanpling, in
accordance with an 20 enbodi ment of the invention. FIG4 is a
schematic diagramillustrating a class board sanpling, in which
sanpling unit is a 2*1 pixel block, in accordance with an enbodi nment
of the invention. FIG5 is a flowhart illustrating a nmethod for
encodi ng :an,_ : ] , 1l r -\
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invention are further "provided in 15 the OW ng ‘acconpanyi ng wt
at t ached highgdefagtion video source may be implemented.

Brief descriptions of the Drawings

15 FIG.1 is a flowchart illustrating a method for video predictive encoding, in

accordance with an embodiment of the invention.

FIG.2 is a schematic diagram illustrating a sampling mode of every other row and

every other column, in accordance with an embodiment of the invention.

FIG.3 is a schematic diagram illustrating a board sampling, in accordance with an

20  embodiment of the invention.

FIG.4 is a schematic diagram illustrating a class board sampling, in which sampling

unit is a 2*1 pixel block, in accordance with an embodiment of the invention.

FIG.5 is a flowchart illustrating a method for encoding an I frame luminance

component, in accordance with an embodiment of the invention.

25 FIG.6 is a schematic diagram illustrating how to divide an MB, in accordance with

an embodiment of the invention.

FIG.7 is a schematic diagram illustrating how to select a 4*4 luminance block

prediction pixel, in accordance with an embodiment of the invention.



Regarding the deficiencies in the prior art, that is, intra-frane

fi xed space association is not fully utilized in intra-frame encodi ng
technol ogies. An inplenentation node of the invention provides a

nmet hod for video predictive encodi ng based on adj acent pi xel

associ ation, so as to achieve the objectives of overcom ng above
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princi pal set of pixels
Regarding the deficiencies in the prior art, that is, intra-frame fixed space association

is not fully utilized in intra-frame encoding technologies. An implementation mode of the
invention provides a method for video predictive encoding based on adjacent pixel
association, so as to achieve the objectives of overcoming above deficiencies and

20  improving encoding efficiency.

FIG.1 is a flowchart illustrating a method for video predictive encoding, in

accordance with an embodiment of the invention.
As shown in FIG.1, the method includes the follows.

Block 101: extract a pixel block from current frame, and divide the pixel block into a

25  principal set of pixels and a complementary set of pixels.

For example, an M*N pixel block, which is referred to as an original block, may be

extracted from current encoding frame. M is width of the pixel block, and N is height of



in the pixel block (recorded as r,r = 1,Tr), and col unm nunber about
the first columm 20of the principal set of pixels in the pixel block
(recorded as ¢, ¢ =1, Tc). FIG 2 is a schematic di agram
illustrating a sanpling node of every other row and every ot her
columm, in accordance with an enbodi nent of the invention, in which
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function Lindicates to round towards nearest int eger is smal

t han bt. TZI@Iramgmutg)pmdsgmthleuqaglplmmntm‘wetmfanmelmw isn garaple Pvmml@lf@m

| hod ' he boa he b
sampl | ng P aPEeR MY Bliek 56 oRg Thé SnaPRres PR EPl Mo dmit o B ey
left, righim picx@ngplément@sfsect af pixoR! HeRIM stbuld/beBmbing BanPl @phalidi frarhé

a plxel bl ock of fixed size, instead of a pi xel point, however, the

board sarffifilngf gwrent ifgamg. i |sh@l&é|h9y%@|allear%m Pl AUl ¢ Tamepheialy ofscurrent
referred éa%leaﬁn% g@g»@@%% SHe g nx@uéél%et'o%\ﬂ%ﬁflé: &‘i&@ s?na%g'g]%ﬁmat of

illustrating’a I'ng, 1n Cestdance
of the |mh@@mgﬂm1ﬂ&a@i4-ls a schenatlc diagramillustrating a class
board sanpling, in whi ch sanpling unit is a 2*1 pixel block, in

accordance w di f. the i shown

o el 5 1 epr Bt SHOBA D & BosopbakRp B da By Bt s gnd
form the ypy l:(ﬂﬁf)l@ﬁ‘llenﬁ?}t s@fof B}‘lﬁ%@é %ccdrﬁmﬁh@%l SniPinPARKER Shdlery §ﬂh€19rd$f' and
princi pal set of pix€éls may be differént 15 acconpanying wth

di f f er enteverymihdreglunutiers bdlaniasqmplmgm@de (stell ond clpssdsiard srayplingmpadseh
encodi ng bl ock, according to encoding requirenents. The conpl enentary

oot of Pl X Sorfed SR bR < SRHIRGEPirk Bhvide h O Bb AR

bl ock, excep rincr pal , Sl'ze o
conplenentary set of pixels nay be sane as or different fromthat of
t he psi nci pan teesamyling medesof eShapahandwmdireeryaftherohaim gifidraclsampling
formed by the 20 conplenentary set of pixels may be not consistent.
Wi th thatngdss meay lag/emn@ypqh eePding tetovosampling REriod (rg@owled asph Iris a
encode the principal set pi xel s, oqutput, code stream of the

princi pa|n0§@9r%mt<fﬂex¢eT@SN§naolagtllaﬁmmlngdmr@ét(r%ﬁeér%v%{q udc d§ anpa-zero

rin I | inci i
princi pa 1nt§:g66tr P’c Sﬁl,xler 'STc #1), row number about the first row of the principal set of pixels

in the pixel block (recorded as », ¥ = 1, ==+, T¥), and column number about the first column

20  of the principal set of pixels in the pixel block (recorded as ¢, ¢ = 1, -, Tc).

FIG.2 is a schematic diagram illustrating a sampling mode of every other row and
every other column, in accordance with an embodiment of the invention, in which
parameters ¢ =3, r =4, Tc =4, Tr =5. Pixels represented by gray boxes form the principal
set of pixels. When arranging the principal set of pixels to form an m*n block, according

25  to an initial location sequence, that is, width of the principal set of pixels is m, height of
the principal set of pixels is n, and then relationship between m, n and M, N is shown in

formula (1).



Here, prediction method about the principal set of pixels my be
different 25 acconpanying with different types of current frane. \Wen
current frane is | frame, the principal set of pixels may execute
prediction with algorithms, such as H 264/ AVC direction prediction
algorithm Wen current frane is P frame or B frame, the principa

set of pixels may execute p %gipiion Wi tihyyan algorithmsimilar to

H. 264/ AVC di rection predhnbi éemih —or—W1h inter-frane notion
search t echnol ogi es. petd filcal ly,L flistly det gumunglyype of
current frame, when type of current frame is | frane, enploy an

al gorithm si ICP.htla Hindtidnt eJ q?&l@é‘i/e %QOQ%?O%%Ya)EPH&E‘%gh‘ﬁéée?%h grsh'ltaﬁgg tBLx?
encode the principal set of pixels. en type of curtent frame 1S
frame or iB frame, enploy an algorithmsimlar to the H 264/ AVC
direction prediction algorithmor 5inter-franme notion search

t echnol ogi es t'daendnad taepling Relides based senpig and various gpgpking methods,

speci ki cy.l: i v i i i

o Sscrtstived Hoflifle BYird cmBiity, 1 BRI I31S AYBE: Bl deecL e
pr edi ct i qixd ciahlndinggipe sloameledppblygidels yhaeof] aterret fsaapied eWhed it samhm ek
to execute.the intra-fr redi ction. .For. Ql ocks, with djfferent .
si zes, t MBIt} Pé’d’f‘?t[&ilo%r%?ﬂ?’ieﬁi ST Eﬁfﬂaa% ad%l*@éﬂpaﬁt h%e‘fﬁr,éh? E??fﬁ [yampling
modes. Fopleds |l éggﬂ%ﬁecﬁ QAR ARG buchblRAGHing! & GeftB¥d B6 &S Whard* Sapling.

[
There may be 4 kinds of "prediction nodes for the 16*16 | um nance
bl ock (tyf€.3ofs eoschewpiin diiagganvBlipsirdting6a/BpardThanplingayin baccordanged svithf an

predictiaon des . fqr,the 4*%4 | um pance bl ock (type of cor.respgondi,n
et 901 4 BOREhe (3 ont dfvahiifn o A0 dcsrhei, HlokBRy Sy g PGy Mo
there na)éa@ﬁlhﬁg, kih ReSchOampliag ufit i0N2 NOEIREL blddke iradtBiabee Witk af dmbodinmidat

predi ction nodes for the 16*16 | um nance bl ock_ (or 8*8 chrom nance

bl ock), wWhitkhinyewtiqne AschoPRdn\FI1Hah ikt sprosended oY igsy, bexss (picyhite boxes)
predicti .Gt . ediction. In the horizontal
predicti %Ehy}%r%g |p%'?1|t\(étefbl\?lgfh%@glgﬁpgg%gogﬁlge "in one rowis equal. The
predi ctive vl skould Be basteteriha xstte wdl peEndpalasttef pidglacmay be different
reconstructed block jn the row |n the vertical .prediction

pr edilét | PECATHINGS waﬁéﬁjg%?%ﬁamphna RS %P‘l’l’%mgﬂlf&f of pxgls ygay form an
predicti \éﬁcdfﬁll%ﬁlobﬁ RcHAHRD Rbdfhg Yéﬁlu}f@mglflts.aﬁhéjébrﬁ;tgibﬁ&ﬁﬁlty set of pixels is
reconstructed block in the colum.”In the DC prediction, the whole

bl ock addpmsedityethe agrpaipinggixsls ndhe atigioal bk, pxaegt forr ithaepriceinaé serey pixels.

Ceconst r (dleq 5 AR GrieraeHpdiser Shstois ol Pedafe af Opiiaifa BT inyigthe

adj acent phpeipAIStetCieGitiRCkhe the BhaBk AndndbARRY -Hiedkt BNy the
adj acent pixels. When sone pixels of these 25 pixels don't exist

(cur 28nt caBplemengsy selddfi mxelp puy Hsorad epnotentarith Bt fumedfbytthe prineigd)set
t he predk&bh%ﬁ val ue nmay be obtai ned by averagi ng existed pixels. In
t he planar “prediction, prediction for each pixel in current block may
be executed with a linear function, by using border pixels of left

adj acent andBlapk 462 :amende the paineipaluet efipiktlockapuwfcode steeant oftho pkinciphiesat

executing djrecti redi ction for 4*4 | um nance bl ock, there may
be 9 Ki ng’§ PWﬁsé"‘ﬁﬁr’%g‘P&YPWS%ﬁ% V@ﬁ%ﬂroéélb%ﬂfbﬁ% yet C\?AHP‘@ ‘are

respectively vertical prediction (nmde nunber 0), horizontal

prediction (made B bethsl agonalnd ﬁiﬁnc?ﬁl’%eprcﬁ‘dn.gﬁiﬁllsoﬁ'la@nﬁéledifferent

nunber 3), diagonal right down prediction (nmode nunber 4), “vertical
ri ght2s pr edécnpaoping(withl diffarendypes)of dugentzoamel Whemauperd diame isd frameidhe

nunber 6),. vertical.|ef rediction de nu r 1 har i,zont

bt ed ct | BHnERB0 e o BEeisoey ritk hubdRih, M eadbmen b oy 2elByC
predi cti QircomiepreBi tibh ia%bﬁﬂnﬂi.ewth&s Cliti&dt bl %6 Srain ot Blifaee! therprincipal
corresponding to the node, to _execute prediction for pixels in
current BfloelkpixeBimaskexegate nredietigrowith eint dgeréthensimilae tel- 2514y Cdiregden

prediction algorithm, or with inter-frame motion search technologies.



10The reconstructed pi xel values here may be reconstruction val ue of
the principal set of pixels, which may al so include the
reconstruction value of the principal set of pixels and
reconstruction val ue of other pixel block except for current pixel

bl ock. For exanple, when currently encoded pixel block is the first
pi xel bl ock exe FﬁHall?gﬁr%IIﬁ J6RARIEE Mhe dMQLENt Farllf) vI}I?éﬁOcSIﬁé BP&IrIéPIE‘ fr‘éﬁ‘i'e‘i?l
about ot her pi xel ‘ock except for current pixel blocC At th

time, thdranesemplayuat dgoxpﬂmehwlat u:esaerms@mxgc diredtipderedietion algorlthm to

reconstruction.val ue. rd nc t of pixels ubse tly,
he_ pr edieBodheiny driEing i ind REGHD! Whehiae, S Sertt Bl e fagtid ¥ Hamk
obt ai ned a{fI®f annhRbAGRtdRbart @0 the H%@DWCU@?écﬁBnVﬁle&i%n@xfx d1b&ithm or
princi pal set of pixels. And then, execute the intra-frane predictive

encod?ng intgr-frame neasiop| sgﬁ‘éht@hg\olgglﬁs tsfenspeeths pripeipplsct efigixdsde stream
of the conpl errent ary set of pixels, and obtain the 20 reconstruction

val ue of th MMy Lxel e
reconstr uct pi xé%'nﬁ%ﬁlgé @/&Q{]Ceﬁb )[;%ex@qeo\t;% Ehﬁi Et?ng%glg{th t%] 8 hlﬁlljeSt
t he recorsinptestied pfﬁcedncyahuq&eSMi ¢t thec Hi2e/ANE, r doordtecticd | pradiction

val ue of the rincipal pi xel s, and recon cted pixel] val ues
of othert @I%gw&&emp ys%gzi.aﬁl infa-fsmsgencedipg ki C‘EtﬁéLG Intra-frame
conpl ene@?&ﬁé/t1o?1etF09fblcFHk§e\b§h dﬁ?&leﬁthﬁﬁes %QHE&IOBhﬁerEEBﬁ eH different
predi ctive encodi ng, output the code stream of 25 the conplerentary
set db pipxeligionamddesbfai a lyhmanecamspongst, biwkwideunapbe tifE16 or 4*4. There

I t f f b I
compl o et ks ok arintign seodEs: BBotes 48 T dBaitint W dowe: of
of the eaghedpon@ingi MBtRE160M) THBRLALY he el ks BF >pﬁ=!d$ctmﬁl HEAS& Mot ke 4*+4
adj acent informatron of same famliar degree maxlé ut in the sane
cat egor y luBysnesselgale fiypg of fcorresneadiogrifPeirdAMEdy gl caromingriescampongith
cat e9orY pdRIEIAOL A Gk B bnh 12 4 BERVGELUGHAG RlokE! THEIUES, 44 Ll B
econstruction-value o e princi S 0 plxe S, ~reconstruction

val uesof preiaivatmoddsedr ﬂﬁnm*emmlamcélﬂbclotoﬂﬁ*xe:lhsorﬁimdndeetﬂoﬂ@; whithede
pi xel values of other pixel block, to obtain the ﬁr edi ctive val ue,

And t hen ISBREESHR h%onfﬁI rRESHiCHoR rfﬁrélaﬂlcmr%c@vco CnPredictne radc mianar
structur i i I

21 the PLodiE Id GBhbeod i DrGARRE BRI Y vRIRE of badh it In BRYd 1d yfR.
r econst r teipoedistaleualwd istahsorper pmelp&nlluesceﬁa teftt qﬂjacehsrecmmtmxed Udexktindghe
predi ction. The conpl.enentar of pj xel further .

Potegor | 58t IuiBe SPARHGEG Lo arhorpisalabis s catobiksh g coBfomis.apal, The
part bgul %’Eé(ﬂct%%lﬁ@% §|b¥)§‘de‘?fp1£é]ev£1§m§f QRN ﬁ’djé(ceﬁﬁfredaﬁstﬁjcl(é%ﬂ BlotR ifURd
| arger than that of the principal set of pixel's (e.g., size of the

conpl enegehimp. sietth@ﬂ)%mfélll@lohs tmeowtwlnehioekr adapsg thebwate piedichv¢ welupalhe
set of pix | ene

o cai ot edt s renl el Pe gb el ol PR Bty Bahefbitly G st
pi xel s i sedvabtAlfedcCHlbEQOT thke:ﬂocka(lﬁ({bﬂ 8NHorder j)@el@tdfqueﬂfad}ahent reconstructed
conpl enent ary set of pixels. Familiar degree of pixel adjacent

i nf or mat ibeknefythseblae eandi w&r—w’t erne adigrent pivsls- Thieerc enie ik af these
set e

e pat | FoHEodL G dbasaRhan i ARl if By uORARE of B hocllr SITK Al inc
enpl oy apmm&tlvedvapreemayﬁ)embtarmﬁeby @oemgagmtswdypmeltsshpﬁlemlamk Sprednction,
different categories may enploy different predictjon nodes. t he
conpl emeRfEksHoBdpr gch pixel inscusseat blogls may baiesequin wite 8 dinFy fw’lthnt using
hi er ar chiygaler gfx'é}é%tfll'éf?ad ;L ﬁﬁ‘@ﬁaééﬁ?}ec@ﬁsﬁqbﬁﬁ iRk bP@trdn block. When
predi ction ab | att er "encoded may utilize encoding result
of hi gh- legewltingrdcticton qmecﬁttthmt forsa ﬁb‘#ehhnnnmﬂ ldwutthgﬁemapdﬁl 9 kinds of
encoded xels evel di ct.ion 20 ma Ssess

e cunicy PR misde SemEREREE Y o B A PRMERLE vepfoebl Befifion (mode

number (), horizontal prediction (mode number 1), diagonal left down prediction (mode

number 3), diagonal right down prediction (mode number 4), vertical right prediction



In specific inplenentations, predictive value of the conplenentary
set of pixels is mainly obtained by interpolating to the
reconstructed pixel values with an interpolation 25 filter. For the
prediction with the hierarchical structure, various filters nay be
desi gned according to the conplenentary set of pixels in each |ayer.

There may i L I - L i g
Feconst 1 408 TAaPEE S Hoktb SR Bi¥fickln [l pLEL ¥), SRRkal I, prodicgion
H. 264/ AV@molde nomipeal s hodesitgrieft pkdddst®ndmodt membey R and YA predictibh (tneds
may be utilized.tq ipterpol.ate r%fpectivElg, and sehﬁct n.optinal .
predi ct i GHMEE Py Oﬁaﬁ Biefjction mogq Jagy 14 CEIABSICtEh ¥R dRst reEcHeh
val ue of G hesRhingiPale lgsae,,%H‘e;@caﬁlp%ed@aﬁntfﬁf%&%%é&&éﬁ%loeﬁ val ue of

the conpl enentary~set of pixels, to obtain e reconstruction val ue
of the pixel block Here, reconbine the reconstruction value of the
princibpal seBlogk 1§B3xanterpolitaitneetonsin®tdsl pixkl y@ipes infludieg the reconstruction
reconstructio al ue .of. the.conpl enentary. set of pi-xel s _oht ai hed

bl ook 103 APt ol feifierel BEBRERr SRRRLtishts vpe B IR SorBhAr itk of
The conbiphadld, ftecmé an iifirAframB REG &R Qc68iag Gbr RecogiBhemaryngedef pikels,
bl ock 101. In the foregoing, the encoding inplenmentation process
in the i pyHRHeedetifean Hdaecunplementaiysshof pinels sandeabédin pregnstricier yplue of
10l n the i .00l.Ng process in the inplenentation node
of the iﬁ%%%%? 659¥a§§§8§f@g§? in which I frame | um nance conponent
encoding of a video inmage is taken as an exanpl e. FIG5 is a

fl omdhart i | Thestecaristmgted pivedl Relded ere emayduhi negoristrictaomevdlumoiithe peincipal set
conponent

t,. 1 d it mbodi t of th tion. In th
Choa morfE PO O LAEN A, R AELeors ek THVBAE [P PeTHL s

by taki ngnd r&dndifudiBAvaRe e ofeP pikel 6106k E%dé?hfo@@ﬁirr&ﬁ'p%ml bIdRRI ERfexamble,
respectively 32 and 16 (32 corresponds to foregoing M 16 corresponds

t o for egothey Mrentbe eepded pixel higek idihadirst pskélblodkrexicpetingrthe gagpding there
that, the descriptions taki 32*16 .| ym,nance block as .an | I.e
onts 1 B S BHRR vhRE SRR S B Sl BF Cpfne P ORIR, & B

scopqsof tinheg themeepist@bted 2248 valeyayonhy Bchidetthe ravehdiadtiom ehlud@BoiithBe
fol | ows. Bl ock 501, extract a 32* 16 _ | um nance_bl ock from

| ocat i on P&ncipak 5 rixdD Fubsequentiy the gredeadiysnaiyrgok ther sonplepedeytsel ef
nat ur al | : . di 1 ] t i .al.:

i vi o1 on Hrsts Bk SOV o b BEbE 4 tne B0 EHARH BTG, €8BI bipal st
t her ei n rflypixXety. MAmainthen,cexeMBe thal thtnadfivdyes prbdoodilve rneoditie feei the wamyplearentagy
odd MB corresponding 25 to the even . More specjfically, .

ext 1 act _Fett HGNBePBRIEE GRISEF Hells SoBp PR B bPOER: RELY RS
Wi t h puMbeiondirudionSratue oflftk dothplGhdtir)&cL¥ e PitdR. WKy fkte 4B&econstructed
odd- nunber ed colums of the 32*16 | uninance bl ock (colums with

nunber 1pixg] vBlues of pths) pixel bloekmintegpodatel tavBl] thiehescenstraicted eixet vehwas, ivehich
di agram iigclgcpeom liegonlzsltrg\ct?dn value of the principal set of pixels and reconstructed pixel
values of other pixel block, to obtain the predictive value of the complementary set of
pixels. And then, execute the intra-frame predictive encoding, output the code stream of
25 the complementary set of pixels, and obtain the reconstruction value of the

complementary set of pixels.

Preferably, each pixel in the complementary set of pixels may be categorized,
according to location of the each pixel in the complementary set of pixels. Pixels with
adjacent information of same familiar degree may be put in the same category.

30 Subsequently, for the complementary set of pixels in each category, interpolate to all the

reconstructed pixel values including reconstruction value of the principal set of pixels,

10



Bl ock 502, determ ne whether current encoding | ocation achieves the
right border MB of the frame, as well as determ ne whether there is
only a single MB and the 32*16 | um nance bl ock cannot be extracted,
if yes, proceed with block 503; otherw se, proceed with bl ock 504.
5Bl ock 503, encode the single MB with the direction prediction

al gorith %cﬁ@ﬁu&foﬁqg‘lﬁfé Mt RnBheeda RtplemBPagly secst ﬂi%els {1}1@:1’ rebO@tbiRg phiel

MB at the right border, execute the prediction wth the direction

pr edi ct i onluss gt pthimpixsk ddatie tor abtsihotheapiedictiveyuamhte znd denaregecute the
entropy encoding for .the predictj.on residual, so as to output code
stream of B 'grawg@é‘féwtﬂlgfﬂg?ﬂ%?%ogg@ﬁ%héca# AATYE quant i zation and

i nverse transformation for quantization 10coefficient to obtain a
reconstructi S’;féciﬂdaﬂﬁ, t8é cbmglealeatity set of éﬂ@ﬁlhaﬁ(ﬁﬁliz@mﬂt& Redisadeted ipdrl
for the even MB with the direction prediction algorithm execute

t r ansfor raluesrvarigyaaly thatrpespspriioantaiusof féﬁ@ﬁﬂplngl feb pf phslspiaercsutcdhe
r esi dual . p i .
the i nveriRiatintthe bifpRALHR {EBM RIS SiiEhe SRADII ReMIREN Frize
quant i zatofale corflementant st of ebdels, paiticelailGrvdmariae side of dire dinogkmodtatyheet
bl ock. Nore specifically, the eyepn MB sti|ll needs to execuyte e
deci si on O IPXEIRES AR et Ylﬁpe@lﬁt:p?fotﬁe @Hﬂégﬁ% SRA0T A6 7 o%ﬁf'ap?otﬁ'e
predicti %mpl’&ﬁén't&?lsetﬂff%ﬁ!e@ib 90 infes of i hisdul: B ;tﬁ'{}fiip%l shaf Pi%ﬁ?.'&&d 0,
about 116MB (type of MBI n charge of executing the’intra-trane
predilot i dhe fcomptaneentdrp| set DE*pitéls By btenpretivéedd withnbisrapéhigal edtivcturenThe

nodes (that is ertical,.20 predict.ipon (mde nunmber .0), harizonta

or e ot | SATPIRBRG nislr o predh 3G oDl erEEatE: Freurig h Tprige of the
nunber 3)corflcagabay det @RtpidOWNFRABE: GebRB dfpHtel B&EERRE iAformiSdsd 3l be
ri ght prediction (node nunber 5), horizontal down prediction (node
nunber 6)detepine byl pixed flecappedihe ¢ospl¢medaryrighdlepixely withoidiacent iaformatien
predicti . 8 edict e )

"ive (1yRe e R Reeeita PP pllen e ol TPARI M Bt kBB hay
pr ediist i @mpl®s paaiflededryditiion hodd *@ohpletkstarybdte bf pixelsdbtdidferent dyegories
dividing the 16* 16 MB), sqQ as to_select the optinmal prediction node
with encdngnelay differentnedicippymedes, driendhe romplementagy g3 of P1xels geegpfes
bl ock to . di ] i.Chs Al £ i d
R e R b e R R
| um nancerdlicdon byowditter nopcodu gixcd)t map philent eteainglrgmmiti ofinhight1¢vek
prior art. en 30current. [ ivided,as 16 4*4 blogck to b .
D el ot ededifiao hraruicdt uf IR aSieh daceled P LB IR terediction
| ocathon nofy fis¥k hishedhadefrabe THu8 dh GlBdqiBY (ItERERDd ceslSpivdl® Wdifferent
FIG 6, gray dots represent pixels formng an even MB, and white dots
r epr esentcaige@¢ssninsaiea gifferedmanzation ggcudenies, perordiag fepiediston agcubeny.
may formghe 4*4 blocgk currentl|y encoded. . and ;i xels. used to be

ot o ot ed e e Gk EB BN RD S e B B s Bl o
current MB. Pixels cone froma left adjacent even MB of current MB,

5 whi ch ar e Bopstisicémplementutivns, geédictveofalps eflihetdoaiplgmeredry sembpixels is
executing prediction for a 4*4 | um nance bl ock with the direction |,
predi ct i SRABIYFHEIIRGHPY terpalagpg &o the reconsineled Pixgl yalies gl ¥t igrRelpton

E-H nmy Bt WRAR prddictishSyil Qe GarflRRI AR ol d

at the top er'ihlgcﬁt of curr entlﬁ?\/gl.erﬁg%(rggﬁf%&, predi ct the od k/Be\?\tAietS%e

t he r econstordingitothepconsplsmendtatynet off pixelyBn ehelr layer. There may be multiple filter
designs. It may directly copy the reconstructed adjacent pixel values, or utilize the 6 tap
filter of H.264/AVC. It may also design filters of other types. Various filters may be

utilized to interpolate respectively, and select an optimal prediction result therein.



10 utilize the 6 tap filter of H 264/ AVC to interpolate to the
reconstructed even MB, and obtain the predictive value of the odd MB.
Execute transformation, quantization and entropy encodi ng for the
prediction residual of the odd MB, so as to output the code stream
Meanwhi | e, execute inverse quantization and inverse transformation

for the quanﬁlo%ﬁtl'oﬁnc&ﬁﬁi%'tﬁé Fé?:BnétRlcﬂ&ﬁ Fhie to'?‘%hé gﬁl‘?&l\%élrbs‘é%f Pikel! ke

of the block. 15More specifically, predict the o uttlizing
the r ecorrsctqnat:mtmm mlu@ lof she ckmplententre wenof/Bixelahém obtmrfel dhve nechBstiugtion
reconstrugi that kIeft and right adjacent pixels of the odd MB
are recondlyeptilgpix %c the 6 tap interpolation filter may be
utilized to |nterpol ate to the reconstruction pixel values of the

even MB, SO Hgrel focBhibaicntht tecdak@slitioh vaicval e pRincipll 5 i poeils dtainds in
shown in FIG 7, gray dots represent the 20 reconstructed pixels in

the even bk HiZiandBevierenstetion yalpe of diet complementery 35 of pexsiieebtamed in
current %(ilc?c i A03: (gl obt:!t: thee&eg#ﬁ(s?rjucébt\pah?e of & ﬂggall }ﬁon’;%u ThE @B Bﬁ%l%ﬂtode

the predicC hereo e represen vance
Enpl oy theaﬂﬂivbﬂwpftg:eis(ﬁﬂﬂﬂéﬁnﬁﬁﬂngﬁﬂodeﬂh%t@ﬁllaﬂe to the reconstructl on
val ues of reconstruct ed pixels A, B, C D E and F at left or right

f pixel 5 t | t di ct I XP, t
O X b e thtodiSe Baohantttn bRLES b eMaEn mode
Xpr edi ct i @RS @dentibhdMIQEADST inletdion- SBr econst r uct i on+20Cr econst r ucti o
n+20Dr econstructi on- 5Ereconstructi on+ Freconstruction) / 32 )

formula (2). The round therein is a function, which indicates to
roundOt ovar d the eliesting rthe gaeodingy prooess tin thetimphementationanedesef the tinvention

e o SAbREROR Y YARE B TSl S laced G8odifh e ARk ik

Breconst rUEYTOR IS & Teconstract i on a reconstruc

next - neagasexdmplehe left of pixel X Areconstnction is a
reconstruction value of a reconstructed pixel Athird- nearest to the
| eft of pixel X

ﬁ)’ ECQI’IS'[I‘UC'[%l is a I‘ﬁllnonstigructl on
val ue of a rilonsir acledchirkdilusaHegraspeipgd (ive FicgRnesbrirgng dpmigance
Er econst ridfoh Rkt ﬁcc{o?d%ﬁ@ét\ﬁﬂpﬁﬁ Q:fhb\bﬁhﬁ@ttcgf e IBFABSA! HE HRdeRboBinek,

next- nearest to the of pixe
15  implementation process of the invention is described, by taking a 32*16 luminance block,

the width and height thereof are respectively 32 and 16 (32 corresponds to foregoing M,
16 corresponds to foregoing N). Persons having ordinary skill in the art may learn that,
the descriptions taking 32*16 luminance block as an example are only illustrative, which

are not used for limiting the implementation scope of the invention.
20 As shown in FIG.S5, the method includes the follows.

Block 501, extract a 32%16 luminance block from location of current encoding frame
(corresponding to two consecutive natural MBs in the horizontal direction), and execute
horizontal division for the 32*16 luminance block. Even-numbered columns therein may
form an even MB. Odd-numbered columns therein may form an odd MB corresponding

25  to the even MB.

More specifically, extract even-numbered columns of the 32*16 luminance block
(columns with number 2, 4, 6,...,16) to form the even MB. Extract the odd-numbered
columns of the 32*16 luminance block (columns with number 1, 3, 5, ...,15) to form the

odd MB. The specific schematic diagram is shown in FIG.6.
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Freconstruction is a reconstruction value of a reconstructed pixel F
third- nearest to the right of pixel X 10ln block 505, each pixel of
the odd MB nay be predicted i ndependently with its adjacent pixels,
which fully utilizes horizontal correlation anong pixels. The
prediction result thereof is nore accurate than that of the direction

di ct | ¥ : »
P edi ot on” raRok 0% BEyhE whettel ElimMe ARATPHERR kB thE ight forder
whi ch miBMB'fﬁ chelframey dsywelmas dsterneine odicthgr fierd isrdmhym singlnidthard the 32%16

advantag may, al so be enerated y adoptin 5. That is
conpar ed Tupimans gas gapaot fig < %ﬁﬁdmgvets ORerar iy bioek 55&:@8?%8%{%86‘1
in the i gpkensat 8§4.0n node of the invention, time conplexity may be
significantly reduced. Due to the application of block 505, in an
frame currently encoded, there nmay be half or al nost half pixels are
predi 6t ed wiBleck HiéBsuenmcb thedsingle f MEd witht the dmc@ppmradlpmn faigorighm, pad

i ch or RS0 PRl ST eRR . 36, oy Mb o iR baf R bl e

the vi degr&na@ with Sheaafadtida wtditticdb Hgbifam,f Qecas thBseRtaited quadtization
| 4MB type, it is necessary to record prediction node of each 4*4

bl ock.  Ténd aveomtsadisader the peedintion sesidialiso a5 fo euipvscofs stpasypEthe bincke

predicti

i ch e rpanng oxaifie divid oBRRIzH R RioRt WRiniQE B bhBliation
be onby ebefficiesewd qhtaaﬁlla@écomtmmdﬂbtarskotfﬁfebjddc. MB. Thus, it is not
necessary to record in the code stream For an even MB, when

| oyi t 4 , till d t d t
For ench a+ Elgpcibs. Featls wrsdiedin on Jorien SOt RER phEfroh Toless
an even oYt é}é@@tettyaﬂgfonh% 'qﬁﬁhti%fatlé’n Qﬁ@%ﬁtrtslﬁr QR oBMEdbE R BBV B

changed. shown in 9, in the conventional intra-frame encodi ng,
30 utili zw@médm@ﬂ@nt ﬁw@@dgfstmm RE thke ablack. omeanyhitadicgecuthghe inverse

predicti Onmﬁ%af3 fon an& L{mr/eerse transformation for the quantization coefficient to obtain the

15  reconstruction block of the block.

More specifically, the even MB still needs to execute mode decision for the 4 kinds
of prediction modes (that is, horizontal prediction, vertical prediction, DC prediction and
planar prediction) about I16MB (typc of MB in charge of executing the intra-frame
prediction for the whole 16*%16 MB), and the 9 kinds of prediction modes (that is, vertical

20  prediction (mode number 0), horizontal prediction (mode number 1), diagonal left down
prediction (mode number 3), diagonal right down prediction (mode number 4), vertical
right prediction (mode number 5), horizontal down prediction (mode number 6), vertical
left prediction (mode number 7), horizontal left prediction (mode number 8) and DC
prediction (mode number 2)) about I4MB (type of MB in charge of executing the

25  intra-frame prediction respectively for 16 4*4 blocks, which are obtained by dividing the
16*¥16 MB), so as to select the optimal prediction mode with encoding calculation. When
current even MB is taken as a 16¥16 block to be predicted, the prediction method and
location of inputted pixels are consistent with that in a method for predicting a 16*16
luminance block by adopting the direction prediction algorithm in the prior art. When

30  current MB is divided as 16 4*4 block to be predicted, although there are still 9 kinds of

prediction modes, location of pixel used to be predicted may be changed. As shown in
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bl ock (nunber is 1). However, the application of block 505 may enabl e
the left adjacent MB of current even MB to becone an odd MB enpl oyi ng
a fixed prediction node. Therefore, here predict the prediction node
of current block (number is 1), by enploying prediction nodes of

bl ocks Le and U in an even MB which is nearest to the left of current
even MB. S 0 4 R '

current eF\ignrg %q‘g[?ﬂe&@g pgc;&sl fgﬁ l order E evgro%%%(r:%g}t]ﬁxag
Bl ock 50&"prmmgtanrteldd\/[8e6bafgsﬂmtsrm ttmrrebthm@ﬁardfoxt Ihey ﬁ)mnthb’la*é bﬂcmkrmlﬂrehﬂy

bl ock 504 5. and recons ction, block o he.o
bl ock 5056110%4?3 PISElS rrér‘i {hcks BrRdisicdaee éri’{ ?ﬁ’eeéﬁ R;b ﬁarne féop afjacent
| um nanceyblh 88K of E&thtaBUPXeR( - Mh&n?é/ﬁ&n'\ﬂ?’le?toafdﬁé%%ﬂ?coé\@ﬁ MIB of current NI\éIB

even- nunbered colums of the 3216 bl ock. Each Col umm of the odd
cor r esponvdsch arenasistenbeitk delectiameisprodictibre pBels1 &hix e:c&cutlng predchloudkr a

507, dete ne.whet her . encodi n current frane

The 10 dhddamingase Bk Er Hie Hretind mekEtonc I Bk B A BV,
t o bl ock 16&8dioh® of piREIsTEIBLEhY be RESHRA! Pﬁe}@@cﬁ IHCHAB G kiRCoarest natural
Based on forego detail ed descriptions, an inplenmentation node of
the i nverl‘t‘IB@hgft&Itglé)ﬂﬁhfcﬁﬁcééﬁﬂ@dBevr ce for video predictive encoding.
FIG 10 is a schematic diagramillustrating an overall franmework
structure of [ | . ' ice: |

w th an enbodR AR dreebhe s N 3 BT ER L AR ARG Bixch o ARG UAPDES her,
devi ae i ntilivelds: & tgp Kkter df H. 2640V Gntiot infepdlate ao uie techostreetedosliengVB, and

Of i xb1 ORI 7% REPABEAYR) 1150 s M. FaCOMG EPGEOFORoBa HE GRS 2ot

bl ock 10Qfroghendidned i e FrGctt fesitBRlof ﬁlet&ideMH aBt asdroPbutfit tlﬁla Qble
fromcurrent frame, and 20divide the pixel block into a principal set

of pi xel §tram Maauwbﬂerremcatwlwetseoquaptlmiog and ﬂreeseurramsfcﬁrmatlencf@drthg
a princi pal t o,encode the ci-pal t of pixels,
output - uenEitieh i diEndo shit g R P R B oy i
reconstruction value of the principal set of prxels

15 More specifically, predict the odd MB by utilizing the reconstruction pixel block of

-
[

the even MB. When the even MB is reconstructed, that is, left and right adjacent pixels of
the odd MB are reconstructed. Here, the 6 tap interpolation filter may be utilized to
interpolate to the reconstruction pixel values of the even MB, so as to obtain the
predictive value of current odd MB. As shown in FIG.7, gray dots represent the
20  reconstructed pixels in the even MB, and the white dots represent pixels to be encoded in

current odd MB.

For a pixel X to be encoded in current odd MB, the predictive value thereof may be
represented by X in advance. Employ the following formula (2) to interpolate to the
reconstruction values of reconstructed pixels A, B, C, D, E and F at left or right of pixel X,

25  take the result as predictive value Xpegicion OF pixel X to be encoded in current odd MB.

Kprediction=TOUNA((Areconstruction—3 Breconstruetion ™20 Creconstruction2 0D reconstruction—
SEreconstruction™ Freconstruction) / 32 ) formula (2).

The round therein is a function, which indicates to round towards nearest integer.
Creconstmuction 1S @ reconstruction value of a reconstructed pixel C nearest to the left of
30 pixel X.

Bireconstruction 18 @ reconstruction value of a reconstructed pixel B next- nearest to the
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The unit for encoding a conplenentary set of pixels 1003 is to,
interpolate to 25 reconstructed pi xel values, which include a
reconstruction value of the principal set of pixels, take the result
as predictive value of the conplenentary set of pixels, and execute
an intra-frame prediction encoding for the conplenmentary set of

pi xel s, qukBRLixEege stream of the conplenentary set of pixels, and
obtain reconstruction value of the conplenmentary set of pixels. 30The
uni t for conmdiQindgid ECorsbniciciion valat o€ a aécopstxattedopiaclkA 1RiIBd riearesioto the
combi ne th econgtruction value of the principal set of pixels and

t he recoﬂ%&?t@?? -val ue of the conplementary set of pixels,
according topa nbde 01 FRIRAAEIHY vhide RIF4GEcdHsHISED PixePDOn @RI the Haht
reconstruction val'ue of the pixel block. In an i nplenmentation
nmode, 5t heofpmiel Xt or obt ai ni ng reconstructi on value of a principal set

of pixels 10 is to.determne,.t of .current frane, en, type of
curPent. v amrsnpion ahiscomotn Tapdpr §Hbommryt BEeLEFRE B e
of a prinpghpafpisetxof pixels 1002 nmay enpl oy H. 264/ AVC direction
prediction algorithmto encode. Wen type of 5 current frane is P
frane or B f Famemcthié WF@nSflﬁ?tl%YQiV%Pf\fngf‘?c@éﬁﬁﬂqdu@;lﬁﬁloﬁ thigd- ysatsst tg the

principal_. - xels 1002 may enploy an algorithmsimlar to the
H. 264/ AV g%%fe@%fﬂ?r(f predi ction algorithm or enploy an inter-franme

nmoti an sear cln dlagkriosheadhopireicofithe odd MBnmap be mpediaed tinddpendentdd avitl ite
unit for qbtaining reconstruction _value of a conpl enentary set of, .

pi xel s 1088FY RiYels,cxhigh Sl Bilies hopromipl qarrelaton AmAnEaErT-at i REtichen
10 pi xel $eqRGRAEGH i@?nér@ aé(ﬁﬁ:?ﬁ& LR tﬁét of ll?l?e (ﬁ?&:ﬂog Bf‘e‘aicti'oﬂ. l:f'zlril'?cularly foa blo?k

conpl enentary set of pixels, put pixels wt ] acent ornetion o
sanme famwiilaconiphcated itextare! peedsdion watle @brspch fppedictien conipl wap teagneatly

t of pixels i h cat .y, .utilize the.int lation filter t
r espect | VEPYPVefh WRRE aee afSg diackly HEPIoEE sHEodE RTINS Agotheroadvantage
whi chsi nghdidgisd ibe gfe_ﬁéﬁ&ﬁtﬁylﬁddpﬁﬂ% vddresBf ThaeisPebmphRdwilEH. 4/AVC, by

pi xel s, reconstruction value of the 15 reconstructed conpl enentary
set of piadepting hadntredemstangedieg msthod) invhe treplemenetien meidg of thy ByRationg

obtain t 11CJ:1 . X e i nt.ra- .
oFa oo, TESBEH e B R RO Bk O Ol B0 g g
filter ifemedagrentlytdaoded] thetdma@ bicdtialft si0alirlost KR pixslsrate predlictathlvith thé
a conplenentary set_ of pixels 1003 may be the 6 tap filter of .
H. 264/ Aveimple apd paified;q rlgterP?@ﬁt\ﬂHé'Hteéﬂf)lso‘%ﬂt AGCRSFEY 60 €355V ppde degigign
6 tap,in i ik : i 1.0 the

reco%(s)t rhﬁe E%%rfgﬁjgﬁéxg%’gmtna é%ﬁgyﬁgﬁ%%ldgza %&%ﬁ#@h@{gg val ue of the
conpl ement ar In thetprok api incthe videoeacdlicastendards of H.264/AMG.foddn MB encoded

schematic diagramillustrating structure of a vide redictiv

cncod ng e B Tk, db Bondiel i TouMEABHaR ME Grbh e ek Tarsave
In FIG  Masetddfe d8¢hBCovcPhdals, 20 REECH Brali@dhédel HRdidh6? Fhdilds | Dle a8 the
M:N pi xel bl ock. As shown 'in FIG 11, the device includes a

sanpl i ng applicationtoif blocks505pne xatigr whigh MBNybE 6 kdoptesinfléMBr entli6)B) by an
encogdfr s,.fromt he ck

nd extract .sonme pixel s. bl r a. .

o1 1 nes pal™ OB Bo gy T S GniE SR et Pl R AR Ot 1L FELS g o
remai ni ngle@és}%i?'?eo FEYrdR the eedsigrbaas Fohen eRHMBYRHed hpi@flin®@thedUNE MB

30Based on different type of current franme, the princi pal set of
pi xel s maypeprfesfilt meggst fe record prediction mode for each 4*4 block. To more accurately
predict the prediction mode of an even MB with 14MB type, location of a block to be
predicted may be changed. As shown in FIG.9, in the conventional intra-frame encoding,
30 utilize prediction modes of blocks U and Lo to predict the prediction mode of current
block (number is 1). However, the application of block 505 may enable the left adjacent
MB of current even MB to become an odd MB employing a fixed prediction mode.

Therefore, here predict the prediction mode of current block (number is 1), by employing



a prediction node suitable for the frane type, and execute
transformation, quantization and entropy encoding for the prediction
residual, so as to output code stream of the principal set of pixels,
meanwhi | e execute the inverse quantization and inverse
transformation for the quantization coefficient, add the predictive
val ue of J}r&ﬁctWH ﬂﬂﬁaé&egf bﬁ‘ﬁﬁ(s oL aRd mh%tegeﬁ%%%llg nEReQBS ﬁ'ﬂe%ﬁ BPcurrent
reconstruction val ue of e principal set of pixels.

conpl enerevem WB.e$inofar pltmioas efist B [biockm methpminattees £,00, r]écmn:sutrneute@d MB,

pi xel valu cl| ud econs tion value of the principal set
bt i xer aid PlackS atlen gl PE b RBRblaskb 1t 1 ve val e of Lhe

conpl enent ar B1&&! 564, cQﬂnlSﬁieSa reBReuESor 61%815 b iRV eA MBOMAD A B bl@&c 3p4l
entropy encoding for the prediction residual, so as to out put code

st r eatn ofand ereconspiueianbleck of ¢he odd MK eb@medearhmlq £05obtain eccopgruction

i nverse tization. angd,.i verse tra nfo the tiza
coet 11 ci IR df7® RgnRl Sat B RTSkE Rk PEMRAtn BE e VB o PR
pi xel s t Qo ehénr-h@sbéred bauﬂtata af thet 321 6 emnslaadmcddhﬁm tsatme)danB h@rresponds

10conpl ementary set of pix nal Iy, conbine the
reconstrd@?%ﬁumbﬁ@é C@hmtfﬁé’fﬁteﬁ?é‘ﬂ@hlocget of pixels and the
reconstructieq f 9’1{%9
correspondi n |xed? egh{\;tl%s\,?%érﬁﬁ’éreéﬁ% %ﬁ%}éf%ﬁﬁg&r%@%ﬁg ?%nclft%on va u(ej[ﬁe

of the pienecbdﬂng qskeoﬂple&hmemﬂatElﬂie diocesst ratherwisprjasents sock af0lt we
dat a streams | us Eg(gn reg Zsents that the data streamis

15posi t i Wwant IIHOYSLyi R ey Aot dpmaRs{othat the data streamis
negative. Baéed B ﬁ)r ﬁ%&&ﬁléﬁ%@éﬁ;ﬁfdm@hn itp 1&th&tatioh thedPSO%E G8ntion
the following. Firstly, the sanmpling unit extracts an MN bl ock from

currentl wlsenn@‘décba‘deam@ foawdeemedac@tfesmvén}g xels fromthe block to

formthe pri e |xels cC rdlngto certa )

ul e The'r ehiT it Sregre it DEEd A s R R ORI o geo
of pirxel %recﬂ&tv@%ﬁ@&hﬂ@ d@kht;ef &t aRbrdaifewih af ehbeditndht aMe idvegtigd.i nci pal
set of pixels may predict with a predi ction node suitable for frane

type. At nodds Ahowmbe EHE10; e deden énqlydes\apirel dividimg wi§ ALPlpa usibtfor
of pixel g Lif %Q@PH& 's@f”‘&foﬁ{f?%t&'??(?{ 2L Bf é&%h{%@ @%{ggaﬁeﬂ&ﬁ%@%@%g

obtain the pr resi ’he principa

then, callo0} ahda doitvforasotttbining seonseuctod valoe af)pleeb%lomﬂmut e
transforrratl on, gua ation and entropy encodin the 25
prediction re¥i H’Eiallg cﬁ%@nﬁrt%.lﬁat? E‘ég ctot Pﬁtek@? N et Fgtisupnd

code »5t I eRiOtheld lBIdcﬁ%tB% rﬁ@ aPdet BF ?‘ﬁ!ﬂ:l% and 3 cBﬁgleﬁﬁh‘E‘aw ?ét'o@Plxels

downvvards from node A, the ction residual coefficient af

transfor mat ithe lmntjfoq onacodinga pm’mpﬂl sétlof peetisis to chwdp theqepsgdl wittofi pixels,

i nverse qu tion and_ inverse transformation i.n _se

bt i o ST SPOnREPRpaPL e BT ST B el DA aSPae o e o e
val ue of gngip Qrgepgflmglsset of pixels at node B, and obtain 30t he
reconstructi on value of the principal set of fpl xel s. Simlarly,
for the conﬂt@rmmt dpy cneading ap@@ﬂmlemeﬁtmtyssqtyo mceISplcQOétlé tOo mterpolate to

EonS! LR L UeL R, OLE | 8 BRSSO oL Bl o

t he COWWp@}(&B’ITtﬁeYChé %sulbfas predittise vand of ﬁ%rbonﬁﬂ&hérﬁﬁﬁy s'i:h@f plxels, and execute

an intra-frame prediction encoding for the complementary set of pixels, output code

stream of the complementary set of pixels, and obtain reconstruction value of the
complementary set of pixels.

30 The unit for combining reconstruction value of pixel block 1004 is to, combine the

reconstruction value of the principal set of pixels and the reconstruction value of the

complementary set of pixels, according to a mode corresponding to pixel division, and

obtain the reconstruction value of the pixel block.



predi ctive value of the conplenentary set of pixels fromthe original
val ue of the conplenentary set of pixels at node D, and obtain the
predi ction residual of the conplenentary set of pixels. And then,
execute transformati on, quantization and entropy encoding i n sequence
for the predictive value of the conplenentary set of pixels, and 5
out put code rea w@ e

cal (F:)ul ation omaﬁm%@fsenj%?%%sﬁor@b %aﬁr}{t r%‘z‘fm‘)g{a} o ?é@?&gﬁ—gﬁtfog value of a
coef fi ci qminciphl sat of pareds wﬂialsltordeandlmum oZzatrrenh fratriel Winedsige obclreent

processe vvlth vers antization and inverse tra sforrrat on in.
e quence Tt Gk Hieona iR aPE ABEU (REonsuFHIth grue OF daeipal Set o pixels

cal cul at i|pps nfug; em@yobifztsmwalrgaidﬁ @b efbfit %o (LA, Hhepe of
corrplerrentary set of pIXG s at node , toO O btdin the reconstruction

10 vabue cwfrenthframoripPeframe aoryB Jeamep fthpupid| for obtaining repessinicion vatuet dfea

ol eenEEFRH SbaEPirs R FiryeRm ERa alentlAmify g taRYARS, diftbion

pi xel s MyedRERInM gdtithnBY @nplbl %6 thtéflagé fiR6bh Yeréhilgsmahtbieabodd | t er
algorithmto predict, the horizontal correlation anong intra-frane

pi xel s is ful ;ﬂﬂutmpliﬂ@é@ltatl@? dapds; | the wul doraehtajning ppgopyisertigndvalge of a

predi cti W gfq?l’le%?aqg sét p?&lllsc F&B III?(%J%BIG ieﬁ(‘j#| ﬁ(%fjﬁl tﬁé rgrggfeﬁl\éﬁ{a%&g of

may be dire uce onpré55|

At the sqﬁﬁeelst,laﬁeordmg tadcadtidngoﬁ the daﬁh)bﬁd@lili diel ﬂj’lln];il‘adentﬁkfy idn@f pixels, put
i nvention, code stream oyerhead ﬁ;ﬂfl 1nf rmation about intra-fra
predi ct i W%H@hﬁéﬁc% 1p dep o g ligg, m%ﬁ’@éﬁ“‘?d’ﬁteﬂﬁﬁr rithg

the conprg ?e&l &repfe YpixdI®" in? a&l?‘%ﬂggg | ;thh%g fex ‘i}ﬂe Bﬁﬁbﬁt FRE to

node nmay sa e co streamover head o ormati on a

pr edi ct i oespetidely Rofermratevien aNBthea regvestnetioo npierk odlugg, rvﬂnﬁndndﬁdfanhe
i nproved intra-frame predjction.nmod y enabl.e | ar limt savi

of eode arBERIoRr RaRa 6t e cBrTeR, Rat PErP Ry roe o e Panpt The
predigt Qéboﬁ&ﬁebteﬁaﬁh @ﬁlenﬂ Eéﬂ%f‘ﬂ"iél@ -2l 38R nSIEREH PBeh ¢ABEBT BIRY poied
by the exanpl e descri |rrp ement ati on node of the invention,

for an oddpdkBto thalnﬂmarﬁ twfev:aimtandéltm@mecmt&@e inrafrmefprefhctiisesaeding
even M, o??ne\f\ﬁ“k 1cﬁs oy a sinple unified 6 tap interpol ation
filter to execu pr %di ctive encodi ng. Thus, in the currently

encoded | f rl&féﬁntetﬁolatb‘onrmter nm&aam metxmtefxﬁ@lualﬁmgaﬁer&eﬁétﬁicaﬂn value of a
cal cul ation vm th higher_conplexit nost_hal f_or hal f

ther ei n. CH@l@etasy Selpfiredy 1003 HlaV rbé ’fhfhé tap fikerff B2eHiAMG, dﬁl0)t(her filters.
al gonjt h'WR% gl‘gpelg%?%ggﬁé%/ El{p fflré? thé d| teHJ' 1?1{&'1'58]&?(%@1@?“@%5{%& tbelntquolate fto

si gni |cant on nt at ron conpl exi
technic althsmhemm'upted\puxtéd abhy takettbe reyehts pm‘dldtﬂve valne e tt]neocnmlsleﬂnemery set
When utili.zing .the reconstruction pixel block of an encoded even MB
to execut"éli’ti‘r‘egdﬂﬂ(?‘E”“fl'\/"éa @REdi ng for an odd MB, calculation of the 6

tap interpol gt onida E&Fehlaﬁﬁlﬂle%%lﬁ idtatize st Xl ¢ aPldeo pfedidiive fbné&ﬁﬁé

pi xel comes from pi xels belonging to an éven MB in current 32*16
bl ock, 3'dteéicpiinedccendamss Withananitwidimensadribe invenieeh. deildeddr theBleviae ik o

not cessary to.buffer n the encodi ng process.
Thus Srererserbigis GeotErBtar i iiatlod “cache it fate my be
S inproved. ARagiowitind Gy 1] Be Aeticd frclifles B lsamplﬁhg\/lhrﬂﬁ WHIEHI G eXvkddD altd NN
data anount, the scheme with | ow menory occupation is easily

i npl enentdeskyirem C@mepﬂy encoded ftams; mpd extra¢ somsanxgle oy &eulrlp@ﬁ to from a

b oty parar AT ALLBES, Ristdi b CRbP Bighind tb e b e b BRIy B0
hi gh- def |réﬂo&dearas\thdaﬁnlslememmyobpxelﬁpl enment ed.

30 Based on different type of current frame, the principal set of pixels may predict with

a prediction mode suitable for the frame type, and execute transformation, quantization

and entropy encoding for the prediction residual, so as to output code stream of the

principal set of pixels, meanwhile execute the inverse quantization and inverse
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10Apply the nethod provided by an inplenentati on node of the

I nvention to a basic |level of the H 264/ AVC standards. Reference
software may enpl oy reference software JML5.0 of the H 264/ AVC
standards. For a sequence with resolution 720p, a peak

signal -to-noise ratio (PSNR) gain, the average thereof is 0.39dB, or

7. 31% bi tirdhdfoPfmseoH RY HBYulfizAEH @%13&5Edﬁh%§arbﬁc@vecﬁlﬂ@oﬁQ{Eg?r{dcﬁﬁp

chart about rate distorti'on of Bi gShi ps sequence, in accorda W t'h
an enbodisaevftpindls totbe resubitg digtain tH¢ fecmstl;mcmm vdse obthe pdntspnirstei mﬁpm@]s ve

conpari son Sh e ence tio d fra

Cheroof "ar e TudhSEnbEmetaannt Graiah HERTlentlv R bRt hEbhreLpurs
rate di styeith aRlsde éBorbrutiih RBlIESHF B ﬁ%ﬁ?&l‘%@t ¥ pxeib2 ke HES Qésutt'agf’che
and 30fps frame rate, by adolgtl ng the inplenentation 20 node of

i nvenBi ormpreditiavecaiuecofitbt gomp elegtaaspwt 0§ prretsa excctiestranstormation rqventcﬂ‘atlon

ndoptng CHE 58 Saegyed il B ReliEion stBhn"RonEY, Bhiph o5 Fips
savi ng maymptendditdrg wed of l@%{@ﬁﬂéaln%ﬂ& R edut® ltiggraiveak | @antidMion Gindt Meerse

i nvention. The foregqoi n% is only preferred enmbodi nents of the
i nvent i onrangiRreatians Taptt as@wléatlonzfs:OPﬁ’ﬁmepr,ngd@ hiie; pediptivenvalpgyof the

modi {1 catg ?H@fe&n i kV&t t%gélg%'ﬂagtﬂe ?t&%‘ﬂta?] flé)\fge Covgr%gg‘%bm LBl he

the spiri cl pa he |nve I on
prot dot i @pmpbopsmiay setrqflp&r@t ation nodes of the invention. dains

1. A nethod or Vi de i ctive encoding, ri.si.ng: .
extracting & pile|cop) Bﬁ%&%ﬁ%%ﬁ’ﬂ v lggn‘btpﬁ’gp i Rf’g sehat pixels apd dhs

into a prifgii@ltionSaiucdbs ﬂb&%h@l&%&ﬁ‘ Genpt @’i@l@t@ﬂit}i aSﬁBd@EorPésgsﬁcﬁhg to
encodi ng the principal set of pixels, outputting code stream of the

princi palpnsaéth\oilolputa @Ibm;n ﬂmrammwtmnrwbmmﬁthupmebhlwhlA&slwfwrt neFIG.11,
princi pal t _of pixels; olatln 1o recon u

Dol s, G BBisaBiLk Suiofetioo il SrPeted A iR e ents, LAE iy Seamn s
of p|139| %03111&5 &ind niif64/dikn Aprddb@e kit theaiavadiie@mak nbhgiveonpl enent ary set
of 10 pixels executlng an intra-franme predictive encoding for the

conpl ement ardy mere dstailsdxdaseriptiom FutFIGId scprevised darthe ffollensing. Firstly, the
ggg: gg%@@%né g[nt %}trgéltg gflz{\;/l*lgﬁ&dé‘éwhﬁ& Burf A9 MG e, VaHla Gt Ldife
pixels from the block to form the principal set of pixels, according to a certain sampling

rule. The remaining pixels may be recorded as the complementary set of pixels.
20 Based on different type of current frame, the principal set of pixels may predict with
a prediction mode suitable for frame type. At node A, subtract the predictive value of the
principal set of pixels from an original value of the principal set of pixels, to obtain the
prediction residual of the principal set of pixels. And then, calculate downwards in
sequence from node A, execute transformation, quantization and entropy encoding for the
25  prediction residual of the principal set of pixels, so as to output code stream of the
principal set of pixels. In the calculation downwards from node A, the prediction residual
coefficient after transformation and quantization still needs to be processed with inverse
quantization and inverse transformation in sequence, to obtain a difference value. Add the
difference value to the predictive value of the principal set of pixels at node B, and obtain

30 the reconstruction value of the principal set of pixels.

Similarly, for the complementary set of pixels, firstly interpolate to reconstructed

pixel values, which include the reconstruction value of the principal set of pixels, take the

result as predictive value of the complementary set of pixels. And then, subtract the
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conbi ning the reconstruction value of the principal set of pixels and
the reconstruction value of the conplenentary set of pixels, and
obt ai ning a reconstruction 15val ue of the pixel bl ock. 2. The

nmet hod according to claim1l, wherein dividing the pixel block into
the principal set of pixels and the conplenmentary set of pixels

conpr i Seﬁyredwnve v:ﬁhé’ it g éolﬂ?plahéﬁ&rybéé?cc;f HiRER fr&ﬁ ﬁ%'%ﬂeﬁl Vaﬁ@é oPfthe
pi xel s and the conpl ementary set of "pixels, according to a sanpling
nmode of eesplenpitey seowiapidelsvar yods Hibramﬂobhm thee lpwinqhoﬁolﬁainpll ofighe
node, or a class board sanpli de. 3. .The nethod,.accordi.n

Cr e T, ARG R B g AR PR sxapts SRnap o oR: SR0UARIn gRg Hrofy
det erm nleﬁ@odliﬂ_?% Qbquenidd ftthé HARRotivBRAMECH he rHon-fEI@ﬁ@tdr § s8of plixcRMnd
enpl oyi ng an 264 or an Advanced Video Codin VC) dirtection

predi &t | oMt godé sﬁmnn @f dhe gomplemensy get; %ﬁplpsals Qetheoml@ﬂaaﬂnsdomards

current %n%o&e ]B\,?}‘e e cgeon remgual bleg{%#e@fr %ﬁ]at%lnga% tu rﬂza{mn stali

to the H ectron pred |on gor| R 20T emp a1y
inter-f raia,redsrmtbeqﬂosmédcmahwsetquﬁnﬁ@at@nwdeﬁdﬂ@ @ﬁrlsftﬁirﬂﬁbn slesecﬁzénce
pi xel s. 4. The_nethod according to claim1, wherein_the

r econst r i¢ OBHith7 gafferenge jalucs Aadthen, et calgdetions ton figediffercppgevalue and
pri nC! pa tpﬁétﬁétlv%fvaﬂfe)ﬁ?ltﬁe co%@@a ue%@% ﬁtg;gxé'}g th{oqib 9 t& @atg#a%%egnéstmcnon

wher ei n reconstructio principal ’se
conpnisevaheef tlecongtemattaysevapieclof the princi pal set of pixels,

and reconstruction, v of othe k.exc for the pixel
block. 6. T ﬁ@fﬁ‘a«z@a d %P@Iﬁl&j@fﬁﬁﬁ Sd‘f‘ ﬁﬁc} g 4ok frame, glicr afopting the
i nt er pol @&P%e’iﬁt&ﬁ%odmﬁé%\&éﬁh&@ s%c?éeﬁalf‘/@r léﬁﬁost‘ﬁal le‘é%r?ﬁéﬂz %ﬁ‘lpld}ea
reconstruction value of the principal set pi xel s, a e the resul't

as the prsauaplet ifixed v@dueﬁmtlmhmt@mtlmré'ﬂtearglg@ethnbﬁo pirgdibts | thankbrizontal
executin elntrafr [ en for. the conpl enent a

oxt or piahfGuaDinhe LR Ry RS RERRd Brddiich bR P SRR R g
set aqf pipt&liGionafeeidngl fsgretdQcédocm;wfbsnfuat Bedee aedanPiovethehd nidyebe directly
conpl enentary set of pixels puttlng pi xel s with adjacent information

of same FeduoPd.4nd gegpressipmebicimey auydgomproved.
At the same time, by adopting the implementation mode of the invention, code

stream overhead of flag information about intra-frame prediction mode may be reduced,
which is another reason for improving the compression efficiency. For an odd MB, the
20 fixed prediction mode may save code strecam overhead of flag information about
prediction mode. For an even MB, a prediction encoding method of an improved
intra-frame prediction mode may enable larger limit savings of code stream overhead of
flag information about the intra-frame prediction mode.
Besides, in the intra-frame encoding scheme provided by the example describing
25  implementation mode of the invention, for an odd MB, utilize the reconstruction pixel
block of an encoded even MB, as well as employ a simple unified 6 tap interpolation
filter to execute the predictive encoding. Thus, in the currently encoded I frame, it is not
necessary to execute mode decision calculation with higher complexity for almost half or
half pixels therein. Therefore, compared with the intra-frame prediction algorithm of
30 H.264/AVC, the calculation complexity may be significantly reduced.
In addition, implementation complexity of technical scheme provided by
embodiments of the invention is lower. When utilizing the reconstruction pixel block of

an encoded even MB to execute predictive encoding for an odd MB, calculation of the 6



for the conplenentary set of pixels in each category, respectively
interpolating to all the reconstructed pixel values, which conprise
the reconstruction value of the 10 principal set of pixels, the
reconstruction value of the reconstructed conplenentary set of pixels
and reconstructed pi xel value of other pixel block, obtaining the

predicti Vtg% Yﬁéx’?@latléﬂ F1RX Gyt 6rﬂ9 uhhﬁe '19bt 1 @%&Ela'i‘i? “@ﬁ&d! ﬁl%vﬁx& %ﬁ% Hbm

of hierarchical structure. od’according to claim6
wher ei n ipxas peloagingdo tap eveh MBenrceu@ms.'ﬁZ*il@tlﬁdclq;ﬂ)%‘éﬁ puadl wesies Witoire h left

conprise the reconstructi Iue f the prjncipal t of pixels e
15 T econdPHREETaR PaidiEoT S nserieDe Bl Milheh ey Spvgin'Be
pi xel s angcédigg faﬁfé@ﬂsﬂ“hh'é?hﬂa@ncﬂyb@b éﬁﬁbﬁlﬁs QnifEdHERy sBi e ladeQfikiate may be
obtaining the predl ctive val ue] executing the intra-frame

predi €t i vepEavedd Pagicalarlyi ter arhigh- é@ﬁmtsqrr ucctegr@uwmrths@ge data \gmaunizj the
a6 tap filter hH24r VC t t he
reconstr L]q‘cﬂil “ﬁ“ﬁ’%é‘% \?/na ue ol ﬁﬁ%nglste%s'lyl %CF ﬁRCﬁllpedl ctive val ue

of the 20 corpitermesteathe seehniod] mmeinsmbmdeaaiy @ﬁb@gmems of the8nvehffien is
met hod according to_claim7, wherein the principal set of pixels is
an even wu&%e BproEplenveting: ighl bfm%fﬂlléhéq%@tamons dhugpfrapidycaradipg campergsion

MB, for %ﬁfi‘é& Bnb[b%o@glﬂcé\@ra @E Efe}d Mkd val ue XPrediction is:

Xpr edi ctl on reconstructi on: onstructi on+20Creconstructi on
+20Dr16const r Agily oline m2tbHrperevided byah iimplenfeneation shadecdfi the invenBén jg a basic
und .t oward

wherein the.r d_j f unction ch indjicates to r

o ost e pEe H Aot iandiths, Mot Rohliay SEmQnrcae Sitvgpre
reconstr lJMl%dO RIfXBE IE2B8ANRS stadnBali€f Fo0h §eﬂ§e&'exﬁlth>§esolutlon 7zop,t£1q3e§<
reconstruction is a reconstruction val ue of a reconstructed o] Xel

next - neaigsl-tormoigotatie (PBFR) ghint the apemaé thereof is 0.39dB, ar dcdiYs brt matei |samng
is a reconstrucill on,val ue of a reconstructed pixel A third- nearest
to the | &9 BFaPHES (E)I xel X; the Dreconstruction is a reconstruction

val ugsof a repENsiY HCLAR @ingRkisdh bigRt Ssdut bfte Idi@tion of BigShips sequence, in

accordance with an embodiment of the invention. FIG.12 provides rate distortion curve

comparison of BigShips sequence, the resolution and frame rate thereof are respectively

720p and 30fps. The curve above the graph is rate distortion curve of the BigShips

sequence with 720p resolution and 30fps frame rate, by adopting the implementation

20 mode of the invention. The curve below the graph is a rate distortion curve of the

BigShips sequence with 720p resolution and 30fps frame rate, by adoptng the H.264. For

the sequence, 0.79dB PSNR gain or 15% bit rate saving may be achieved, by adopting the
implementation mode of the invention.

The foregoing is only preferred embodiments of the invention, which is not used for

25 limiting the invention. Any modifications, equivalent substitutions and improvements

made within the spirit and principal of the invention, should be covered by protection

scope of implementation modes of the invention.
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of the pixel X the Ereconstruction is a reconstruction val ue of
a reconstructed pixel E next- nearest to the right of the pixel X
and the Freconstruction is a reconstruction value of a
reconstructed pixel F third- nearest to 5the right of the pixel X

9. The nethod according to claim1, wherein extracting the pixel

bl ock fromcurrent franme, dividing t@fi lxel block into the principal
set of pixels and the conpl enentary SHny pi xel s conpri se:

di viding the pixel, b ock.into the principal set. of pixels and the
compl ement ary S5t B6Vigef el Bt i SrmPiNRS s apl | ng mode o
every other &@wciita BMeI Mok A8 &RFHMTamWh@k RiinY iie kel Btk hoGhdriipal
the principal set of pixels are respectively m n, mand n conply
wi t h fhe seorfippvslngnd oeoroplamentaey fehpipixely;, n - [N-ri+1; T, function
Li ndicates tgQ r . L WS- infinity. 1 r o
respect vel y e AP Yo BUREPD o BY Bouel pllphiing e Mgl 1 principal et of
sanpl i ng pigdld, @btainihg h Secdnstaistisamilhe BOthe@Einoigal sélof pikdls;a non-zer o
integer, T,.\r; Tr_is a non-zero | ntegier, Tr 93/1, Tr. TO1 ; . ris
a row nunberinferlating tegesansiected pebyalugse whiqhnrompaise dg regpnsyugion; vile
the pi Xe'ofl?lk]é;ﬁlﬁ'lciﬂal setof pixels t aﬁ‘eﬁﬁﬂ éém?eﬂgﬁ%%alﬁm tﬁé‘%rﬂﬂleﬁ‘faﬁﬁ}y set of
columm of t princi pal “set “of pixels i'n
10 pixels, executing an intra-frame predictive encoding for the complementary set of pixels,
outputting code stream of the complementary set of pixels, obtaining a reconstruction
value of the complementary set of pixels; and '
combining the reconstruction value of the principal set of pixels and the
reconstruction value of the complementary set of pixels, and obtaining a reconstruction
15  value of the pixel block.
2. The method according to claim 1, wherein dividing the pixel block into the
principal set of pixels and the complementary set of pixels comprises:
dividing the pixel block into the principal set of pixels and the complementary set of
pixels, according to a sampling mode of every other row and every other column, a board
20  sampling mode, or a class board sampling mode.
3. The method according to claim 1, wherein encoding the principal set of pixels
comprises:
determining type of current frame, when current frame is an I frame, employing an
H.264 or an Advanced Video Coding (AVC) direction prediction algorithm to encode the
25  principal set of pixels, when current frame is a P frame or B frame, employing an
algorithm similar to the H.264 or AVC direction prediction algorithm, or employing an
inter-frame motion search algorithm to encode the principal set of pixels.
4. The method according to claim 1, wherein the reconstructed pixel values are the
reconstruction value of the principal set of pixels.
30 5. The method according to claim 1, wherein the reconstruction value of the principal
set of pixels comprises the reconstruction value of the principal set of pixels, and

reconstruction value of other pixel block except for the pixel block.

6. The method according to any of claims 1 to 5, wherein interpolating to the
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20t he pi xel block, c =Tr. 10. The nmet hod according to any of
claims 1 to 9, wherein the pixel block is a |um nance bl ock or a
chrom nance bl ock. 11. A device for video predictive encoding,
wherein the device conprises a pixel dividing unit, a unit for
encodi ng a principal set of pixels, a unit for encoding a

25conpl e rf@é&@frﬁ(ct@@fnx@lf vaq’lhe}éeﬁrﬁych %Hﬁil Rsdiihe trecfo%tr&ﬁ’i@ﬁ BBSS the principal set of
reconstruction val ue of pi xel E e pixel dividing unit is to

extract epnpals;dhkeb teciestilt @sntmuplredmtlve rvahae ofdllhmo@mpﬂemermrxaet bf ptdels, and
d t of, pixels; .
The. uni t REPERCON RS Ere HerBef R B i o PampisighiBbhact 48 pircl

princi palcosphis@f pixel's, 30output code streanlof the principal set of
pi xel s, and obtain a reconstruction value of the principal set of
pi xel §; QAIREOTIAING peh p@tﬁb@d‘hﬂgowp@mwtaémﬁtﬁrp;xeé%taceﬁrdmgﬂe|1@cai1§n 106

i nt er pol %?e Ieagh v@?&n% ][tﬂg L(go%‘léﬁélégljﬂla | set%f Oé’i@élghgﬁt? rﬁ‘g g%glst %th ail_]f'icent

reconstruc rrncrp a resu

predi ct i igfoymhtieh &f sain@damilizp Hegreings ynseltegoty;pi xel s, execute an
intra-frame 5 predlctlve encodlagpfor t he conp Ienentary set of

pi xel s, out pdR! B8 FEMPISREAATY Sk HePiEBHipR SRENFAFEPIE JESREFI I X MteTPokifgS to
obtain a ?e'&%”%ﬁgiiﬁfdc% gﬁée}‘%aﬂfest%m‘ﬁog@h O by Yec%ﬁ{)u[&ﬁﬁ&'%%é of aRd

the unit for I ning reconstruction v pi xel
conbilee tpmmcipelsensf pixclsi the rmhlstelambntvhhﬂemf theciepalstreettd odmplenehtrasal of

t he reconstructjon value of 10conpl enentary set. of pi xel and
obt ai n a PRIDA FERRsiRSt eoaﬂl Va'ﬁwt é)'%rﬁé’fel ﬁ??%%kobtammgl CtiyE ol
accor di ngnl @x&duBhPtHelintrRRLRI fledi By dint 6din gl b¥ hidiRéhit sfrudtdret © di vi de
the pixel block into the principal set of pixels and the

conpl ement ary ‘Bt methogiagedrdingde cbain @gwltleyela 19@111;311&117@ maibtl@fremtrycted
devi co. ooy deimo e aBedRe HiTteRinsfotRE! TnRCOT{ TEBAF ne s pheerd W
pri ngispalre@@btr@tion value of the reconstructed complementary set of pixels and the
reconstructed pixel value of other pixel block, obtaining the predictive value, and
executing the intra-frame predictive encoding of hierarchical structure comprise:
utilizing a 6 tap filter of the H.264 or AVC to interpolate to all the
reconstructed pixel values, taking the result as the predictive value of the
20 complementary set of pixels in each category.
8. The method according to claim 7, wherein the principal set of pixels is an even
Macro Block (MB), the complementary set of pixels is an odd MB, for any pixel X of the
odd MB, predictive value Xprediction 1S:
Kprediction=TOUNA({A reconstruction—3 Breconstruction™20Creconstruction 20D reconstruction—
25 5Ereconstruction™ Freconstruction) / 32 );
wherein the round is a function, which indicates to round towards nearest integer;
the Cieconstruction 18 @ reconstruction value of a reconstructed pixel C nearest to left of
the pixel X
the Bieconstruction 18 @ reconstruction value of a reconstructed pixel B next- nearest to
30 the left of the pixel X;
the Areconstuction 18 @ reconstruction value of a reconstructed pixel A third- nearest to
the left of the pixel X;

the Dreconstruction 1S @ reconstruction value of a reconstructed pixel D nearest to right
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pixels is to determ ne type of current franme, when current frane is
an | frane, enploy an H. 264 or an Advanced Vi deo Codi ng (AVC)
direction prediction algorithmto encode; when current franme is a P
frame or B frame, enploy the H 264 or AVC direction prediction
algorithmor an inter-frane notion search algorithmto encode. 2014.
The devi cgacGEdkng to claim1l, wherein the unit for encoding a
conpl enentary set of pi xels is to categorize each pixel in the

conpl enment ar yhesBicodfueripi % @l regonaireasiodi vadpet of 4 treanstowtedfpixdldE sedhngrrgss|to

inthe c ar of, pixels, put pixels with adjacent

i nf or mat ﬁg% g'?qegiwlﬁgl%ﬁngr degree into one category, for the

conpl enent ar HleSErECD,ﬁLmR,:l%ﬁ'récdn@tr@ﬂ@h VaRfeQEQ! deconsiiubleR Pl &F thdahkarkdo
reconstructed pixe ues, which 25 conprise the reconstruction

val ueSof thm@glmqul@qmcl?éet of pixels, reconstruction value of the

reconstruct eg SRIRLAIANLAN3S) oflm i {BkRin ARGCRECANSHBLRY sllXSlren

val ue of ot hér plxe aln a’predic execute an

i ntra-fr adnddbddiag ltlvfepmaldﬂd:tm@tcoﬂlefprm&@alcm ofipixslsrand tthi eomplbmerdtagy set
devi ce accordlng to any of clainms 11 to 14, wherein the unit for
obt ai ni n@ fpexelsc@oHEISEUct i on val ue of a conplenentary set of pixels

conprises a ﬁlvtuﬁﬂ ftﬂé C]:%lﬁ%} b%ck%lﬁ'ﬁ th%: éﬁncnga{l é@t\/&w )M‘i&ﬂl the cf:ﬁpfeﬁ%eﬁ{apyoée@to?

to all the reconst p1 xe e result as
predilot i \pexatsaIaucmrdlhgtmmecsamphmgrmnﬂaoge\saey othtr iwald ev!aryaahér @htnagor y .

16. The deV|c accor t.o . ein . the princi t of
i xel s s anvBgen i SRS PripfaL Ser R HEeIE F TS BEUBRTY gy &

I s an odGnlyB, cdulplyahith Ei@(i%hlo%nﬁ)é fdhmgdd MB, predictive val ue
Xprediction is:

Xpredi ction=r01132d¥i|reconsiw-ueti on- 5Ereconstructi on+20Creconstructio
n+20Dr econst rcl i rrd b +ba+ Freconstruction) 32 ); 5the

round is a functi whi chti ndi€ates to round towards nearest

i nt eger; t he Creconstructlon is a reconstruction value of a

reconstruct e@uﬂ%’uéﬁ?' |— d RRBELS o tQurldabiva®k nlibes 1E=lﬁiii$ﬂr X t he
Ereconstruction is a reconstruction value of a reconstructed pixel B

next -15near es# ang ¥ gee ﬂeﬁfeptlﬁlymh@méﬁlgh@ offthe pixelbleeksnst ruction is a
reconstructi P i V@olﬂﬁm am%hng %Qr'?&{, rY':l (i\’st & ]d()“p §§(n?plmpg‘ ﬁexhlloﬁ,dﬁ. 590 §5krd 19teger,

T, <N, T, is a non-zero integer, 7. <M, T-T#1 ;
7 is a row number indicating first line of the principal set of pixels in the pixel block,

r=1,..., T, ; cis a column number indicating first column of the principal set of pixels in

20  the pixel block, c=1,..., T,
10. The method according to any of claims 1 to 9, wherein the pixel block is a
luminance block or a chrominance block.
11. A device for video predictive encoding, wherein the device comprises a pixel
dividing unit, a unit for encoding a principal set of pixels, a unit for encoding a
25  complementary set of pixels, and a unit for combining reconstruction value of pixel
block;
the pixel dividing untt is to extract a pixel block from current frame, divide the pixel
block into a principal set of pixels and a complementary set of pixels;
the unit for encoding a principal set of pixels is to encode the principal set of pixels,

30  output code stream of the principal set of pixels, and obtain a reconstruction value of the

23



the left of the pixel X the Dreconstruction is a reconstruction
val ue of a reconstructed pixel D nearest to right of the pixel X

the Ereconstruction is a reconstruction value of a reconstructed

pi xel E next- nearest to 15the right of the pixel X, and t he
Ereconstruction is a reconstruction value of a reconstructed pixel F
third- n%ql@@gdgegofgggelg ght of the pixel X 17. The device
according to claim1l, wherein the pixel dividing unit is to divide
t he pi xel bltbeknit mrmmh@ngaucnmmenmy seffofpisedd is tamderphlate to reconstructed

ot ner 1 on e M RO e o) BB e e o e g

set of pirgliSasd &dfcﬁ$@%lﬂeV@ﬂ men&cﬁxﬂﬂelﬂent@ﬂyam oF $iReIB)| skevitehant ira-frame
followwng formula, M- ¢cN-r i m=1_Ti+ "n+tl T function

Li ndi &at axediefiveoensadinguior dbe romplemnentatyyi sey of aBRslanentRutaeede stream of the
respectiy, rr%lle\é%ae%ﬁg %&d tg)ﬂeqptanﬁ b{al a ?éc)égétnt?: 9% %alu(a ]of L &ngﬁérﬂgfgglafrs,et

sanmpl i ng p non-zer
T, is a nfpheltend nteger, T I Tr - T41 ; ris a row number
|nd|cat|ngf|rst i ne of the principal set of pixels in the pixel

bl ock, r =7'the unif Fors cmBINgFPPRAAIEROY TalSat] R 18K o fQuntpraing ribe
princi palrec%ﬁgtr&ftloﬂ'\?%ﬂesof the principal set of pixels and the reconstruction value of the

10  complementary set of pixels, and obtain a reconstruction value of the pixel block.

12. The device according to claim 11, wherein the pixel dividing unit is to divide the
pixel block into the principal set of pixels and the complementary set of pixels, according
to a sampling mode of every other row and every other column or a board sampling
mode.

15 13. The device according to claim 11, wherein the unit for encoding a principal set of
pixels is to determine type of current frame, when current frame is an I frame, employ an
H.264 or an Advanced Video Coding (AVC) direction prediction algorithm to encode;
when current frame is a P frame or B frame, employ the H.264 or AVC direction
prediction algorithm or an inter-frame motion search algorithm to encode.

20 14. The device according to claim 11, wherein the unit for encoding a
complementary set of pixels is to categorize each pixel in the complementary set of pixels,
according to location of the each pixel in the complementary set of pixels, put pixels with
adjacent information of same familiar degree info one category, for the complementary set
of pixels in each category, interpolate to all the reconstructed pixel values, which

25  comprise the reconstruction value of the principal set of pixels, reconstruction value of
the reconstructed complementary set of pixels, and reconstructed pixel value of other
pixel block, obtain a predictive value, and execute an intra-frame predictive encoding of
hierarchical structure.

15. The device according to any of claims 11 to 14, wherein the unit for obtaining

30 reconstruction value of a complementary set of pixels comprises a 6 tap filter of the
H.264 or AVC, which is to interpolate to all the reconstructed pixel values and take the
result as predictive value of the complementary set of pixel in each category.

16. The device according to claim 15, wherein the principal set of pixels is an even
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30t he pi xel block, ¢ =1,.

10

15

20

25

30

Macro Block (MB), the complementary set of pixels is an odd MB;
for any pixel X of the odd MB, predictive value Xprediction 1S:
XPrecliction:round((Areconstruction_SBreconslruction"'z0Creconstructi0n+20Dreconstructi0n—

SEreconstmction+ Freconstruction) / 32 ):

the round is a function, which indicates to round towards nearest integer;
the Creconstruction 18 @ reconstruction value of a reconstructed pixel C nearest to left of
the pixel X

the Breconstruction 1S @ reconstruction value of a reconstructed pixel B next- nearest to

the left of the pixel X;

the Areconstruction 1 @ reconstruction value of a reconstructed pixel A third- nearest to
the left of the pixel X;

the Dreconstruction 18 @ reconstruction value of a reconstructed pixel D nearest to right
of the pixel X;

the Ereconstruction 1S @ reconstruction value of a reconstructed pixel E next- nearest to
the right of the pixel X; and

the Fregonstruction 1S @ reconstruction value of a reconstructed pixel F third- nearest to
the right of the pixel X.

17. The device according to claim 11, wherein the pixel dividing unit is to divide the
pixel block into the principal set of pixels and the complementary set of pixel, according
to a sampling mode of every other row and every other column, width and height of the
principal set of pixels are respectively m and n, m and n comply with the following

formula,
M—c N-—r
m= +Ln= +1 '
T, T,

function I— J indicates to round towards minus infinity;

M and N are respectively width and height of the pixel block;

T.1s a column sampling period, 7, is a row sampling period, 7, is a non-zero integer,
T, <N; T, is a non-zero integer, 7, <M, T,-T#1 ;
r is a row number indicating first line of the principal set of pixels in the pixel block,

r=1,..., T, ; cis a column number indicating first column of the principal set of pixels in

the pixel block, c=1,..., ¢,
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