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
carriers about {pfgrmgtio ansmssi . 3 Newy I egui ke ts for video
qual i ty have b0l aRADIARRE ful Vigad Erdilivtive Wntadthe
Resol uti on of each kind of video at present 10 becones | arger.
Meanwhi l e, growth_rate of video data size exceeds devel opnent rate of
st or age dkechnicahField: wor k bandwi dt h. Thus, long-term and w despread

attention has been paid to video conpressing and encoding
t echnol ogi esThd mventian xsthtes ideddenppcessiganchmotpgiasc antl myre peitiveladyi osa

video is erally divided into. . fra P frane and B frame to be

respecti\flgel‘%{}‘|0 e?{@o%:&f?\#?r‘fla%%reﬁlg{l‘é%eqcﬁﬁnéfrarre 15 encodi ng frane,

which may only be predicted with intra-frame i nfornmation during

encodgngnﬁgggéﬁ?ujafqhgqﬁqéhﬁ@ﬂncmess, | frame i mage may be decoded

and reconstructed w code streamof current franme. Encodi ng and

decodi ng pr o&ems&h Henkork'dpcdtiofs LAAGRBNHARIop 19hhR nilEmbdh shiflyand
ﬁ?ﬁ S e aﬁﬁ?c Sgﬁgr ar frames. In tﬁrg Sﬁi

wi t h adj acent anes, e.g., front encodi ng
pr ocessesnaimpattai? domgosetned IBuh‘tmmdm servicgyddieo las hesomdopeiafgndlo carriers

[ ntra-frage predi ct.iion technol ogi.es, inter-franme predi CHO may al so
be execut Bl THOTHREOR PRI IaR NFEaeRtegentdfinsiisg; ality fiaye bech pot
necessar Yolw@r® 88" Gidd BpilicaBbielo8NG8ed. 'REBIAIGA ¢F each kind of video at present

10 becomes larger. Meanwhile, growth rate of video data size exceeds development rate of

storage device and network bandwidth. Thus, long-term and widespread attention has

been paid to video compressing and encoding technologies.

In existed video compression and encoding technologies, video is generally divided

into I frame, P frame and B frame to be respectively encoded. I frame is an intra-frame

15 encoding frame, which may only be predicted with intra-frame information during
encoding process. In a decoding process, I frame image may be decoded and
reconstructed with code stream of current frame. Encoding and decoding processes of |
frame are independent, which are not relevant with adjacent frames, e.g., front and rear
frames. In the encoding processes about P frame and B frame, in addition to adopting

20 intra-frame prediction technologies, inter-frame prediction may also be executed. In the
inter-frame prediction technologies, it is necessary to search in a reference frame for a
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,



bl ock nost simlar to current Macro Bl ock (MB), to be predicted.
VWhile, in the decoding process, a prediction block may be found from
t he decoded reference frame, according to notion vector information,
so as to inplenent decode. The encodi ng and decodi ng 25 processes
about P franme and B frame are not independent, which have high tine
conpl exi tife dhchdihg CporbBlsS" thbreiMBs lihiBeA®rt CArAl haD 160E chhpRxfty.2Mwever,
space correlation, so as to inplenent efficient conpression.” Conpared
w t h t he comgoessioy epiioewyof dfirapefis fardroanthaBoff i &rame and Brizamee.may only
utilize the intra-frame space correlation to execute prediction, the
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mainly applied in_the encoding process about | frame. However, in_the
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predicti 95 i 1 - 1Jﬂ¥? on search technol ogi es, the
intra-f r?n%dq%)t?e |§?§%b%§{p§%{s@%e a g'pt ed by few MBs. At
present, in Mving Picture Exports Goup-2 (MPEG 2) standards, a

si nmpl e ai r spAt ergsertiic tMowing| Biotir¢ fxpoey GreupdoBAGE3) sthwedards, a simple
intra-frane prediction. Each pixel |n encoding bl ock. may us i xel
val ue. 1oduseRepdition e ey s opbbyaRe fita famn gredisToh Rhar
of the engogdicB8inkAdEk fly 6Tt valiR DIl ldcRR: prEdittidMShstedd bM8tilizing
sequences, prediction residual of the nethod is 1arger. Thus,
conprléssiiofermationcoicthe enedding framedo wheaie tigapedictsare iror mostof thasequences,
predictiaqn t hod .i,s I r. In,MPEG 4. st andards.. an.tntra-f .
ot ng ErRlo Tl oftensthll, Mgt T RO Rl GrioR Rplied o e agicn
predi cti adopts g6¢h it faind redivenciethoitd Rwekl hMPRG-4 fitndad0ah figrabank
executes a Discrete Cosine_ 15 Transform (DCT) to the frezuency
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predicti is adopted. . Regardin ach pi xel, bl ock of 16* *8, qr
e ¢ he Maionitinta Bk Edelicien? of 3 aahest iseed B iine s \eRBaf peoa
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utilized. For an entire block, it is ) ) o
The compression efficiency of I frame may be greatly improved by using the direction

prediction technologies. However, in the prediction process in which block is taken as a
prediction unit, only correlation of pixels among blocks is utilized. However, correlation
between adjacent pixels within a block is not fully utilized. 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



25 difficult to accurately predict a pixel far froma prediction

pi xel within a block. Thus, prediction residual within a frane is

| arger. Particularly to a block with conplicated texture information
it is difficult to achieve good prediction, which directly leads to
| ower conpression efficiency of intra-franme encodi ng. Subsequently,
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However, for video Images wth sangé contents, correlation between
pi xel s i grédsymificoeotepsndy agradittiontalgdrshmrelsch dullyontilizde wesrentions amhng
space correlation _i.s not ful I¥ . utiﬁi.zed kn.(gexi sted intra-frane
encodi ng AELH B AL BPTOVELOMPArSSion SHAYIS MIBEPRPIEt i s of great
significance to study a prediction algorithmwhich fully utilizes
correl atig ofitheIfwenfiols t 0 i nprove conpression efficiency of
vi deo enmnﬁﬂrn‘é_mém I nventi on 5An enbodi nrent of the
preset inverti | ]d??ste : Vi r.eqdi.gl.l : L NG o
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enbodi nerncafing, lse apteeingmove congpressom gfficencyest vadedesnceding.or vi deo
predi ctive encoding, so as to inprove conpression efficiency of video
encodi ng. The technical schenes ovi ded by enbodi pents. of .the .. .
Chvent on ar SOt e oREEE Rtefte Wedle p e bt il patisdve
i ncl udi N@pcoding, 8% h§ BFMPEvecahprBlsidal FRliehdydTveddorédBbdihg.ane, dividing
the pixel block into a principal set of pixels and a conpl enentary
set of pixels; .encaodi ng the principal set of pixels, outputting
code st ream bie tepmi¢al sehemea pravadeddry grmbasingents pf hie pnvegtian are as Tollows,
reconstruction value of the principal set of pixels; 15interpolating
to rggonstrugted, i : : i lt, wherein the
reco'ﬁgtruct e% pI x(;eq%\gg@ésel?@?%ﬁgg%@ﬁeé}ﬁ%é%ﬁé%r uction value of the
princi pal sedxtratiny xpixs], blbak fotnha@irreat frime adividirextthe tpiset bloak udo af prinegal
conpl ement ary .set of pixels, executing.an intra-frame predictive
encodi ng SP AR ¥y ﬁ‘flﬁri‘?ryssgtjoﬁﬂlgﬂ?’xel s, outputting code stream
of the conpleusahakte pghcifdl st $£hkelsOBEBUAIMBLoRe SBEAN D HE pHAApM Nt BF
of the 20 conpl enentary set of pixels; and

pixels, obtaining a reconstruction value of the principal set of pixels;

15 interpolating to reconstructed pixel values to obtain a result, wherein the
reconstructed pixel values include the reconstruction value of the principal set of pixels,
take the result as predictive value of the complementary set of 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

20  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
value of the pixel block;

wherein encoding the principal set of pixels comprises:

25 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
principal set of pixels, when current frame is a P frame or B frame, employing the H.264
or AVC direction prediction algorithm, or employing an inter-frame motion search

algorithm to encode the principal set of pixels.



conbi ning the reconstruction value of the principal set of pixels and
the reconstruction value of the conplenentary set of pixels, and
obtai ning a reconstruction val ue of the pixel block; wherein encoding
the principal set of pixels conprises: 25determ ning type of current
frame, when current frame is an | frane, enploying an H 264 or an
Advanced Vi deqcfody @%ée%;{f%édlee LGl B PLREERthE BeAb ORIl bikePHRAR;
the principal set o en curgent frane 1s a or B
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unit for encodln? a prlnC|paI set of pixels is to encode the

p

pri nci palPrideipakset pf R&rls; out put code stream of the principal set of
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p|xels; t he 'uni or encoding a conp nent set O

i nt enpol fpﬁ;eelt\mluectmnsbuaunhertsulﬂpwhepeﬁi ﬂ\/aalrmssmtaﬂbpmeh valuegsintlide the
wherein the reconstruct pi X al ues, i pcl ude the recongtruction

Vil e of THRBSBHTREIEHE oL ek 8T DisRetek reTBS © S P SaLs fdhe
val ue of cBﬁgle%Qe'ﬁPAr SNEat ﬁm&ﬁ»‘st SlecBieX gh SintrRAREH Gﬁ;r&f‘ctid%t kRcdd or the

predi ctive éncoding for the conplenentary set of pixels, outpu t code
st r eam ofcomptencmtany eetenfipirels, Dutpubtogsi steshm, ofthel cotbplainentary set of pixels, and

f. pi | s; d 15th
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t he reconst rhe tun@n foratdifbifingt ARoMBGOP HalRedf PixcPibiedlsiss] édibine the
reconstruction value of the conplenentary set of pixels, and obtain a

r econst r GeORgFcjign palust of Fhe princnal sEoek pixels anghtheeicponsiaction valpgof the
e”COd' ng %Bfé&%&ﬁ?k?t%?kex% E’ﬁd@:{t&l]p asreéo%sﬁ'&étﬁk%ﬂl% qt_q)ﬁgeg%%l b‘f&!kf ent

fra when curren
Advanced Vi deteeréin dhargniPedr @ASEDingla pﬁﬁ(tlpiﬂl’sepdiﬁpikﬂﬁ iso ch:tegmmettpm dOcurrent

encode; en rrent frane is a P franme or B_frane, 64
or AVC di ngﬁn FrEent damsis an d Sremen poBloy 8 H APEPI ¢ "r“% alws@ V&%O?&q’

al gonjht hinki/e) ANEOsSE: predictibh QIEoHE}ﬁ-n a@%}{@ocfeeameh CRbreSCHEHES a iPt fr&Re ob®
seen that in"the |np?enentat|on nodes the invention, firstly
extract drapiexeinpliydb& Hi26dnorcANC dmectiona;n’edlahdl aligonitien othan pierdiantd meton

search algorithm to encode.

From the above technical schemes, it can be seen that in the implementation modes

of the invention, firstly extract a pixel block from current frame and divide the pixel block

25 into a principal set of pixels and a complementary set of pixels. And then, encode the
principal set of pixels, output code stream of the principal set of pixels and obtain
reconstruction value of the principal set of pixels. Interpolate to reconstructed pixel
values to obtain the result, in which the reconstructed pixel values include the
reconstruction value of the principal set of pixels, utilize the result as predictive value of

30 the complementary 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



25 into a principal set of pixels and a conplenentary set of pixels.
And then, encode the principal set of pixels, output code stream of
the principal set of pixels and obtain reconstruction value of the
princi pal set of pixels. Interpolate to reconstructed pixel values to
obtain the result, in which the reconstructed pixel values include

t he r econsdonsitidtion weicuef dfe piivecipel i set op pixelsetndthepickedstuctivn valne of ke

result as predictive value of 30 the co | enrent t of pixel )
execut e CATPLET PR Sph SUPEEPy D SHEBPFRSFETIONA NS o e Rk U gF s du it
pi xel's, qQuhpyl Gededst r&ﬁ‘f@la‘?ﬂcont Qﬁloﬁg ”H'Jn%%@r})‘ixél@t 150ffu1|P}‘ Xlﬂlh%ed apd the

obtain reconstruction value of the l ementary set of pixels.
Final |y, impldnientativhemodesc ofishe unven@nnvéhbmqmnth/h@rghctnm patturmyt mafy be

pi xel s and the.rec ction. ue 0 enentar set of

Dl el 3, “Toplieds Aif dvisicion, ERIA Havdbe GPRuRE hER) SR e pyhesd, of
can be segiduiaataybeldirebidy tediiccABRDcdnYredidn HiBieidyd@hPbé Bnprolddy
utilized in the inplenentation nodes of the invention. Subsequently,
predi ction accuracy nmay be 5 inproved, and predlctlon resi dual nmay be
reduced. Thu&pleraeniatian madesovieihR daengen may baaapl %yomewcp gigg|of I frame
reduced, [ effi Vi

ol ement 0 S 2BHACE: 28, @b LSl Ba R oY O Bbhained afier sampling and
of | fr aralm&lngt]ionlzbﬂﬁw AMﬁ evéry &t‘hemcd\]rﬁnansb m"lto(lddud\é&ddﬂ)strbﬁn@hbﬁlleﬂbdf

after sanplin d dividing horizontally with ev oth ol umm, so
as t d0r ediggdn BH%tloé’théE‘Fﬁ‘ 83@&%%%\1@ %qupﬁﬁlqdﬁf§+W438 ys the compression
intra- fr%???cla{c?%@ bé! Qﬁ%r el GOAS aroH@S KA SAL ¥ de §RGnT QURHERSHORag

ef ficiency may urt For an odd MB, the code stream
over head mfbrn‘mtagl abwlubprfdtqtlon mddrunap be daeed with rmﬂ:eemydheosm@d Rmt m

a fixed predjgiion node. For an ev r ard|
Code ot r G4 M7b SRR SV RE T e AREPEIP RGOt O TRE AR P RRfion sooul
predi cti on node nay be obtai ned, by adopting a prediction encoding
met hod of an inproved intra-frane prediction node. Furt her nore,

i npl enentation conplexity of inplenentation node in the invention is
| oner. When executing prediction encoding for an odd MB utilizing a
reconstructed pixel 5 block of an encoded even MB, only a 19* 16

pi xel is enployed in calculation of a 6-tap interpolation filter, in
whi ch 16*16 pi xel comes from pi xel s belonging to an even MB in
current 32*16 bl ock, 3*16 pixel conmes froma left reconstructed

nei ghbor MB. It is not necessary to buffer MBs of other lines in the
encodi ng process. Thus, nenory occupation is greatly saved, and cache
hit rate is inproved. Especially for a high-definition video 10
source wth huge data anount, the technical schenme with | ow nenory
occupation is easily inplenmented with chip. Besides, the

i npl ementati on node of the invention is very suitable for highly
paral |l el cal cul ation. Thus, rapid conpression encoding for a

hi gh-definition video source may be inplenented. Brief descriptions
of the Drawings 15FIG 1 is a flowhart illustrating a nethod for

vi deo predictive encoding, in accordance with an enbodi nent of the

i nvention.

4a



FIG 2 is a schematic diagramillustrating a sanpling node of every

ot her row and every other colum, in accordance with an enbodi nent of
the i nvention. FIG 3 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
uhi ch. Sapkd-Rgmd Prddidibrinédeml $ElonRiRAKey s O HaREfoM B method
enbodi nent of thé i1 nvention Is a fl hart i1llustratirng a

met hod f of ae nopoived)indm- ﬂ:armfpmélchmmmdnce conponent, in accordance

wi th an enbodi nent of the invention. 25FIG 6 is a schematic diagram
Il lustrating,how to divide

the T nvent | chiemhgrecrplpBed R somlp G R Gl e R BV on T

sel ect aldwé. WH&QQB&&nQ'p@é&ictiUn%ﬁb@dm% rmnmh MButiigE@rCiRbe ke pael
enbodi ment of the invention 8 is a schematic diagram

i |1 usfr atilesl of areansodeds orentMR ﬁrglyml%“rlémlwl iipamployeth iregaenlargaf a 6-tap
di ct sl

Phec et it Tn il Boe 00 RARUERER ML LA SRS A Sl n

met hod f @urrpteddi*¢é ibhgkad* Hi/pmel\&)mmtfﬁmﬁaanleﬁrréascmsn‘rmaﬁbn@gmhrdw[BoIt is not

node, i n accordance w.th an tglrrbc)dl nment of (ﬁhe i nventj on. FIG 10
is a sch@ﬁ%&S‘ﬁa&yma S YIBF plieienkingsgn te @eeding Pwﬁ:r-'%ﬁnmeﬁs RICE}OTY; O EGHPRNF

a video py sx‘?ede'aﬁ@@éa& HEHE S lmﬁoa@&m@a&lg Yt 41 R RABRRRELo
ntio emat ram I

of the inv IS a sc ic da stratlng

st r ud®ur ecwte avith hega ;iateobnmctum‘/ethe rteciuiicad) sckeemec @ithi lowamenoda nceupaiion is
an enbodi nent. o ﬁnfl H OFI.G.12 is % curve, c ari son chart
about r af&diTW st BHtE g erides i UBRIEentsog el bR MyRRRorss very
enbodi meRgjtMe 1B RiBMONph@Nel calculation. Thus, rapid compression encoding for a

high-definition 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*] 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.



Enbodi ments of the Invention To make obj ectives, technical

sol utions and advantages of the invention nore clear, detailed
descriptions about inplenentation nodes of the invention are further
provided in 15the followi ng acconpanying with attached figures.
Regarding the deficiencies in the prior art, that is, intra-frane
fixed space t S0

t echnol ogi eslﬁlﬁ%ﬁqlé 2 %Cg?rlg!rl]tt%cata I graf[ﬁ“l ?ﬁ% héﬁgﬁl\)/a;rgﬁq{g%ﬁl r%%és B 89
met hod f mvewaBmsmre;ﬂctmei wéueenﬁmdod@ Lmﬁsmdaaomdadcpeawﬁhtanmnxmidlment of the
associ ati.on, so as to achieve the objectives of overcom ng above

defi ci endPES8Rd 20 i nprovi ng encodi ng efficiency. FIG1is a
flowchart illustrating a nmethod for video predictive encoding, in
accordance Weid9 3a @&mﬁfbltlef@ﬁﬁgrﬁﬁ 1H1|is@fat1ﬂg’§riﬁétﬂ&i oi\g,raia&mg dneveh 3Bl with
t he met hod includes the follo extract a pixel
bl ock 5f r gmiema-frame prodagion Tamﬁ i a,qca@amewph mr:mbo(bment ofithe ‘alveﬂtlon
25princi pal set of pixels and a corrpl errent ary set of pixels. or
exanpl e, an e el .

bl ock, may b%@ll #S);ac%‘:h%l" t?é(;(rlrlla urr éat{n gfuigmrr@éw S%\!fmtglcﬁlﬁﬂ ao¥ldeo
t he pi xelpréadictike, enaodinddédcd) @i gh:brdahce Wfth aﬂlembdllﬁleﬂtkf the freveidn. pi xel

bl ock may be a [ um nance bl ock or a chrom nance bl ock, whi ch i's not

limted int | e atlon nodes of .the invent And .t

sanpl o some. HGI'S SPoeHBlREReSERR dldbER SrEgLe: HURbardiFiracing
pi xel's i %leﬁ)ceQEQQE&HQQeWh%C&ﬁMEﬂerﬁWé1HGenrt1‘éhe The sanpl ed pi xel s
may be referred to as the principal set of pixels. 5 The remai ni ng
pi xel s are the conplenmentary set of pixels. That is, r’rgl e P pixels
fromlPhe ori @Khlaz ik Rupye goRpaGsdro elart ﬁ@up:ratﬁ@ilqémlos@tf l?o £SIHpx s¢cpencel é
remai ni ngclcgoré é%nbodtirplgnt o?rglpel DR Y set of pixels. Here, M
shoul d b&“smart A o7 equal rame W dth of current frame. N
shoul d be srraller t han or equal to frame hei ght of current frame, and

P<MN (t Bbodinsérte offthieBvunitien pal set of pixels nmust be smaller
than that of I1I0the original Dbl ock). More specifically, the pixel

bl ock may beI‘@hiékQ%th:bt’i‘&& &Bﬁn&{l'sﬂﬁl‘tlgﬂé arﬁﬁidv@ﬁta@é%?f‘ the ﬁﬂ@nﬁ(ﬂ?more clear,
conpl ementary set of pixels, according to a sanpling node of every

ot her rowetalad émnptlmswpumm@memhcm hodesdf shenipvéntignopiirther providgd im
c| as3;s boetlﬁe fo?lagv'?ng ac%ompan?mg with attached figures.

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 1s height of



Det ai | ed descriptions about sanpling nodes are provided in the
followi ng. 15In the sanpling node of every other row and every ot her
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frame, and P<M*N (that is, size of the principal set of pixels must be smaller than that of

10 the original block).

More specifically, the pixel block may be divided 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 (still or a class board sampling mode).
Detailed descriptions about sampling modes are provided in the following,.

15 In the sampling mode of every other row and every other column, different sampling
modes may be employed, according to row sampling period (recorded as Tr, Tris a
non-zero integer, Tr <N), column sampling period (recorded as T¢, 7Tc is a non-zero
integer, Tc <M, Tr » Te #1), row number about the first row of the principal set of pixels
in the pixel block (recorded as r, ¥ = I, **+, Tr), 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).



The function Li indicates to round towards nearest integer which is
smaller than (C ass) board sanpling includes board sanpling and
various sanpling nethods, 5 derived fromthe board sanpling. In the
board sanpling, adjacent pixels of each sanpled pixel, including up,
down, left, right pixels thereof, are not sanpled. Wen the sanpl ed
unit is a pixel block of fi %S'c e, in ﬁad f a pixel point,
however, the board sanpl imgIr—u—l—e—lslstﬂdl—en%Ieyed and then such
sanpling is referred to as ¢l a&% Board sandling. Fl Godmuk (@) schematic
diagramillustrating a board sanpling, in accordance with an 10
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20 complementary set of pixels may be not consistent with that formed by the principal set

of pixels.

Block 102: encode the principal set of pixels, output code stream of the principal set

of pixels, and obtain a reconstruction value of the principal set of pixels.

Here, prediction method about the principal set of pixels may be different

25  accompanying with different types of current frame. When current frame is I frame, the
principal set of pixels may execute prediction with algorithms, such as H.264/AVC
direction prediction algorithm. When current frame is P frame or B frame, the principal

set of pixels may execute prediction with an algorithm similar to H.264/AVC direction

prediction algorithm, or with inter-frame motion search technologies.
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25 the conplenmentary set of pixels, and obtain the reconstruction

val ue of the conplenentary set of pixels. Preferably, each pixel
in the conplenentary set of pixels may be categorized, according to

| ocation of the each pixel in the conplenentary set of pixels. Pixels
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conpl em@bﬁ?}éﬁ%{my&awpﬁde& to obtain the reconstructr on val ue of
t he pi xel

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



Here, reconbine the reconstruction value of the principal set of
pi xel s obtained in 5 block 102 and the reconstruction val ue of the
conpl enentary set of pixels obtained in block 103, to obtain the
reconstruction value of the original block. The comnbi nation node is
an inverse process of the sanpling node in bl ock 101. In the
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the even MB. o C r.
the 5o+ 16T msrenR 5t STkt Bilor TR e BYED BT AR iy e
f or m t he deweniny® bykpiidl dedatibReT hb(idnﬂplé’the’ftﬁ@ seod)ﬁ{maas efitht di¢acdat*ihformation

| um nance bl ock (colums with nunber 1, 5, 15) to formthe odd
MB. The $H&¥n¢ familiarsgeas Ieasabea@%taafhessagmﬁﬁgpw Pixglsgn the samegafegprysmay

det ergi ng Dehifd g V%?{l&té(ﬁpglggé r@o&@%&%h@ﬁg?&@b? 5815tiR iR ca?%oﬁ@g

MB of the ne, as etermn r there 1s only a single
MB and tlmmy3éifiplﬂzﬁ d[ﬁﬁmmqmechcthimmbdesah\’iml the cexplearchitady satfofyoesels executes

d bl ock d with. bl
0o enc FErdete Sraiine Wl e Mol SEOE T e ISt lsR aedRhe R i
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t ransf or rafcpeesi A4y stlén diffatntQuantization accuracies, according to prediction accuracy.

Prediction residual data of higher-level may employ higher quantization accuracy.

In specific implementations, predictive value of the complementary 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 may be designed
according to the complementary set of pixels in each 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.

11



10coefficient to obtain a reconstruction block of the bl ock.

Bl ock 504, execute prediction for the even MB with the direction
predi ction algorithm execute transformation, quantization and
entropy encoding for the prediction residual to output the code
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adj acent S°§§’8%R‘ﬁ‘7g br?%%c‘é?dﬁa%ﬁ? “ﬁfél a@ie%gosﬁiréﬁt (S:Ogrart%g)fI I(rf‘ge%ﬁgﬁ'l gﬂh%aé | a%dé?llf nt,
eveg 1vB @iﬁqplbu’fdhlfﬂmbn\;hz!ﬁcesﬁoﬂmhé fiventien E@Bsﬁrﬁfeéﬂ? takinp aSS@F‘iE@Idnﬁinamfe block,
prediction pixels n_execguting predictio or.a 4*4 m nance,

bl ock wi tthe YEEh @nd éewﬁbweﬁpgafecfﬁmfﬁtﬂéﬁ@é?iﬂpﬁrhﬁi(F12 @ﬂ%esapp%r togforegoing M,

However, 1ls0&atbngs @8 fcﬂkgcﬁwlég é\’[f} ﬁﬁ&i& Pﬁl@ﬁ?ﬂ%@ siflRRe Bt thaB¥arhOlR,

fromthe neare nat ur al e top rig current MB. Bl ock
505, predhicdesthiptioddaltvBg @2t 16 lnhenanee bhwkrag aniesamplieyaed enlgfilludtatige,evhich

MB, here, 10 utiljze the tap, filter of H 264/ AVC to interpolate to
t he reco%??%&’?%‘#oé&gﬁg%&eéw le %ﬂ?ﬁqnﬁﬁ@edﬁ%glm e al ue of the odd
MB. Execute transformation, quantization and entropy encoding for the

predixgti on rgsiigal ind Gt ) ehodethBinchleashe fBllGWE. PUt the code stream
Meanwhi | e, execute inverse quantization and inverse transfornmation

for the quantization coeffj (ii ent to obtain the reconstruction bl ock
of the bl ockBlogkfB}.exiped 32 dalyminapsedlpel fromdogdan pBowent enqadpgfgame
the reco i | - Of J
Foconst r airiefptndifly B R cdhBlhvainahf ST M pdthelis} UoENAR ME oroe
are reconsticerthledvistdarfor tHelf@ *66 lwapinandechlpad. &vennubbted rcohmynsitberein may

utilized to inter t o the reconstruction xel va of the .,
oven Ve 180 58 Yl SHE 4o P rGar eyt sindBabfog s ot i Gomponding
shownsi N 1 EWa olen M@y dots represent the
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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20 reconstructed pixels in the even MB, and the white dots represent
pi xel s 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. Enploy the following fornula (2) to
interpolate to the reconstruction values of reconstructed pixels A

o edi ot ve WaeE SRpy ikt wisfR et Ehoin 163kBN SehiRrec iR Mgt B

predictive

IVB.

MB of the frame, as well as determine whether there is only a single MB and the 32%16

Xpredi cti on=r OUndaAr econst suct i on- 5Br econst r uct i on+20Cr econst r unt i on+
20Dr econdumingn¢ablocls Ersebhs extiretedo iiryesr Boserst Wile blogk D05 athenwisey praseed

(2).

t owar ds near es

Jﬁqeblo@y there| nis a function, which indicates to round
‘teger Creconstruction is a reconstruction val ue of

a reconstructed pixel C nearest to the left of 30pixel X
Br econst r uct Blook i ¥)3a enewientier mngleoMB/ahﬂnetlmf dmedtlenoprsdlcmmt etgopithve] afl

next- nearest taq

t _ of reconst.r

r econst r (EQ5CEH Wit ‘5@%#8 %&@%@ﬁ Lfef the single Mﬁaf H}erlagh%@éeés?xweﬂh%

| eft of

Rre@dtick with the dlrectlon r%lgﬁ&{lﬁgbﬂfﬂnﬁ QL ebiste %raﬁ%ﬁﬁﬁﬁdnuﬁhhlﬁ&atlon

val ue of "a reconstructed pi xe D near

t to the right 5of pixel

Er econst ran@ent@ppyi @cadm_gcfmrtbt prectidtion resadusd, sofas 4o petouiode sean Of)ﬂ’lﬂélilOCE

next- nearest.to the

qaht i
o onst s ERBRIE et itrsd ogRagRliof and inyise RN

cons%ruc

Ghgt Tt Zeiyizarion,

ri ghtyoof chksRlientto iR akbQmktraPon beRkIbhadbclef the odd MB may be
predi cted i ndependently with its

15

20

25

30

Block 504, execute prediction for the even MB with the direction prediction
algorithm, execute transformation, quantfzation and entropy encoding for the prediction
residual to output the code stream of the block, meanwhile execute the inverse
quantization and inverse transformation for the quantization coefficient to obtain the

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 (type 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
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 14MB (type of MB in charge of executing the
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
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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adj acent pixels, which fully utilizes horizontal correl ation anong
pi xel s. The prediction result thereof is nore accurate than that of
the direction prediction. Particularly to a block with conplicated
texture, prediction result of such prediction node may be greatly

i nproved, which may also directly inprove encodi ng perfornmance.

That i<, pdaao erPrleara o DR R AT RRE WP Bl st pixes

encodi ng fomiihgen iodd B, Grel @t a;telrecttaﬂmqte ok lﬁi}efdrm\/thélm‘@blockldlﬁ'ently
conplexity may be significantly reduced. Due to the application of
bl ock 505ncqdedadnd pixelaveedciorheatredigted e M, Pitsksy 4- Drﬁ?mBéTOH’aP fompdjacent

al most ey RIS Sudi? MBS CPiEls A ot £0f aleRRluficBR VRN 88 bl iy

i nterpol ation I S not necessary to execute no ecl sion
wi th Bi ghﬂﬁc}cmﬁp:loﬁsqstbm with seibctgmeta’tﬂrydwmjumeels,cwhmuémumg pedphiex [fchrya

In the pr| r art, e .vi deo,.encodi ng,. st an ard 64/ AVG,. for
an MB ené"o dumifjanse F@ﬁg “fl%g" e difecign p &@arf&g% &Fﬁ pBP%aftg{{PB’ﬁver

mode of ¢achofs 4r ks ke- HTlﬁa§B¥%h§Jg%§eP1§él§% Htﬁlﬁﬁ%rﬁtY?xroﬁle@fé%eafeEt ﬁlﬁ-@iﬁﬁ
to predict these prediction nodes.” Due to the application of block

505, no MBtaeﬁleMpnghtMEcugrpmMB adopted (14MB or II 6MB) by an 25 odd
MB, there may be onIy one fixed predi ction node for the odd MB. Thus,

it is not n e

when enpl oyle%lﬁslfﬁg ’Ipﬁ;?\?éc Py%yﬂal t sflgfefcoﬁgetgu %‘1}1 BF%{eScogﬁleiee%‘?% I Cct h%rr?
nmode 1hor ugded tiik* @ tdy Ank: of TH.OWAAVace Unriwlite po el fdcohishticet adies INBNand
node of an even MB with |4MB tﬁpe, | ocation of a block to be

pr edi C]E e @bty thyepiedichiye yralygsok q M| Exeputg rapsiarmaganearansigation and
ntr t fg
SBT3 Mo o o o

However , strien.apMdahwhile, oexeoﬁtebimeﬂse aﬁﬁnnmyloenahﬂl mveise trafsforadiiac dnt B

of current even MB to beco n.odd MB e i fixed prediction
mode. quant}/zatqon coefficient to o ta?n the reconstructi n?)}locﬂ%f ?he bloc?(. P

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 Xpregiction O pixel X to be encoded in current odd MB.

Kprediction=TOUNA{(A reconstruction—3 Breconstruction20Creconstruction™20Dreconstruction—

SE reconstruction™ Freconstruction) / 32 ) formula (2).
The round therein is a function, which indicates to round towards nearest integer.
Creconstruction 1S @ reconstruction value of a reconstructed pixel C nearest to the left of
30 pixel X.

Breconstruction 1S @ reconstruction value of a reconstructed pixel B next- nearest to the
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Therefore, here predict the prediction node of current bl ock (nunber
Is 1), by enploying prediction nodes of blocks Le and U in an even
MB which is nearest to the left of current even MB. Siml ar
situations exist for blocks with nunbers 5, 9, 13 in current even MB,
and bl ocks at |eft border of other even bl ocks. Bl ock 506, conbine a
reconstrqgégpqxg¢£ck of the even MB obtained in block 504 5 and a
reconst r uet  of ock of the odd MB obtained in block 505, obtain

reconst ruct i an. Jl.oekisof réchssteiig fdle 324 rddnbtiidtedopieel Altidedk nekasthto the
colum of the even MB corresponds to even-nunbered colums of the
32%16 bl defkof pxelcol umm of the odd MB corresponds to odd- nunbered

colums of the 32* 16 black.ction valRh g‘f gﬁ&ﬁsﬁﬁg&figﬁ'epﬁ ﬁgésil"@rthe right

encodi ng of CUFTEHt™ frane is conplete en t enco

conpl et edf pixet Xi nat e t he process; otherw se, junp to block 501 to
conti nuousl y _encode the next Iunin%nce bl ock. Basgﬁ on fore oinﬁ
detai | ed desEriopticoms, 3 IEROTSHBPUSTHAINE PHA THOAEYHeG Paeh B ek nGerest g ghte
provi des fpLdephicq gor video predictive encoding. FIG 10 is a
schematic diagramillustrating an overall framework structure of a

vi deo 15 pr elighsinuen ieracecinstiucienn vave dha sevonstowtadepinglt th thavd- ewdresti tordhe
of the igﬁﬁpt%on. As shown in FIG 10, the device includes a pixel
di vi di ng PIR88P¢ a unit for encoding a principal set of pixels

1002,1pa uni t ki BlocRFOIdEqnG ﬁxgqsmhermatmsym§ﬁbeqfredaétx@hﬁe%aaﬁna Wvith its
unit for conbining reconstruction value of pixel block 1004. The .
pi xel di wiigceny nixals, wigoh filly wiylizeg hegeentyl qorselatiop|aggessnizels.clier mgdiction

franme, a Y ' leyt 04 | nCiipa - '
(0T oS Bt Okt oSyl BBy Syl 15 ok
pri nci palwigetompliited textirs, predanioadesilhef puchgrpditti@eimode pax dlesgreatly
out put code strean]gf the prjncipal set of pixels, and o taLn

reconst r FEPTWRIVENIGE 1Y flse diterihy: ipmiove sncqshing, psrfprgnance. Another advantage

15 may also be generated by adopting block 505. That is, compared with H.264/AVC, by
adopting the intra-frame encoding method in the implementation mode of the invention,
time complexity may be significantly reduced. Due to the application of block 505, in an I
frame currently encoded, there may be half or almost half pixels are predicted with the
simple and unified 6 tap interpolation filter. It is not necessary to execute mode decision
20  with higher complexity, which greatly reduces calculation complexity.

In the prior art, in the video encoding standards of H.264/AVC, for an MB encoded
with 14MB type, it is necessary to record prediction mode of each 4*4 block. To save
these code stream overheads, it needs to predict these prediction modes. Due to the
application of block 505, no matter which MB type 1s adopted (I4MB or 116MB) by an

25 odd MB, there may be only one fixed prediction mode for the odd MB. Thus, it is not
necessary to record in the code stream. For an even MB, when employing the 4MB MB
type, it still needs to record prediction mode for each 4*4 block. To more accurately
predict the prediction mode of an even MB with I4MB type, location of a block to be
predicted may be changed. As shown in FIG9, 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
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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

i xel's, output code stream of t conpl e ary.set of pixels nd
Dbt ai 1 r SOREAIIBOSS VoS LAY PO P Van oGy TS beste B HEuFR of Ywant
unit for &efimi SichilaeRisioht ekisOfbr baddks wath Mindsds B) 9Cls hGdrehSeted MB,
conbi ne the reconstruction value of the principal set of pixels and

t he recorodblasks anletidpidsr of othpreevsp biickBrent ary set of pi xel s,
ot . . Yol an . .
Feconst ot § B ot SBpbERECRLb AR R bisek of i &lef Mpitiaifil B Rlolit Sos

mode, st handni fechigrueti®oBliodld od tiy bdT MR ob&dteddh HivckesdS, LB rekohgruction
determ ne type of current frame. W e of current frane_is |

Frane,  { oSkt oF BB 041 16 UEP R 1Q5K] E458t o) BlesevEDGRB ayresponds
ertpl oy 12004 AYC ik £641ARs BF B 0k BRIAKOPE B oP BROAE MENGRL RS

of curren rame Is rame or frane, e unit r 5 enc ng a
pri nci palto séd-nofnbpied ebbiniB3OZ? theed2*¢aplagy. an al gorithmsimlar to the

H. 264/ AVC di recti predictio | gorithm .or e oy an inter-franme
mot i on sear cﬁ%ﬂtkggﬁ tdﬁWHlee‘ﬁﬁ?ﬁ .en"(’émg r?fg?ﬂrr?%@ﬁﬁﬁﬁ &?mﬁlﬁteﬂvg&entth%
uni t por eﬁ@&ﬁﬁi%nig_ BoriPleRIE TBMiAktY 8R! pRicefdt XGhervtf03ulp &9 block 501 to
categorize each pixel” in the conplenentary set of pixels, according

t o | ocat icontim@usly enbedeghe hexydilwainanee blpek.conpl ement ary set of pi xel s,

put pixels w.th adjacent infao ion.of sane famliar degree,into t.he
Same cat egor Proahit Rre e Bt Sl e Br i Qe ftin G5 SEue dyBnyos
utilize tah® provigsPoidkdcdr fides predidive esqritid vel y interpolate to all
the reconstruction pixel values, which include the reconstruction

val ue of theFHritis heghematic dingpimdlustratingeasnasieralbframew okl stractyre efrevideo
t ) . i - : d

b ol vt RIFRABAE BE AR 1 Eleplanll i In cABaimiols EERBRNAEL B ane

then execut eA¢ krowmtin a1lr1@ehe device inaladesnc pilieh gliviflingi wnitid 608, catunit for

structure. , The . interpolation fjilter included in the unit for . .
encodi ng A°LRHR BHBAPESF oxixgp 1{3@@1@“1@631 {PeifceoptRlomtary SFf ghairels
of H. 264/18¥Eand®’ luﬁft RS cohdbidifE SecoBRRHETPAIY bPFixEIMNo& f60A.

interpolation filter, the 6 Tap interpolation filter may be used to
i nt er pol at e The pinel di¥idieg onit H0dtiedo pixtmattsa pavedl blackefremecuresot fitamgs and

dicti . .of .t he. I t. of .pixels i t :
PG 201 iR R Aol Pt BRPiane R ebbplmetif & FRuSR"
predictive engadiingr R06dae a prindisdt QELTPHEINS th efddde RROSHIERRAN s@fofphels,
invention. In FIG 11, the device is to execute predictive encodi ggtae

for an Montpyit ede gresek of Hayincinghaeti of mixes, and obttaia repoppteiction valyg

sanpl i ng i i I to extract an MN block fromcurrently
encoded fplrillarcrlé)?l %é{s@i{%@act sone pixels fromthe block to froma

princi pal seTheotinipifselesicodins ar ebmmglementaryc sstt afl pixsBNHIG3N{ fouligterpblute to

' emalzgl n%ec%nét%c%edng%(eij \erahr.lgs(,: %hqghd inatl: udtehae re%grrlrse}u%trirgl? E/glru)é osfetlt'le (I)JI‘inBllpe)l(leSle? of

pixels, take the result as predictive value of the complementary set of pixels, and execute

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

stream of the complementary sct 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.
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Based on different type of current frame, the principal set of pixels
may predict with 30 a prediction node suitable for the franme type,
and execute transformation, quantization and entropy encodi ng for the
prediction residual, so as to output code stream of the principal set
of pixels, neanwhile execute the inverse quantization and inverse

transformation for the anti zatjon .coefficjent, .add th r.edi ctiv
value of 't he thpt fhplEn @t oS et R phEFER prfiipa'sSEo BfiEel FA02E o
reconst r Wetdr@heVbb & Quriche fideNWihal typetof QurBhixBhBe is I frdré, th@&nit for
conpl ementary set of pixels, fi rstl&hi nterpolate to reconstructed

pi xel valeneadingsi piindipal | sgtief Pébn 002 arayoemplay Jé 264/ AMte dpesting pradicten
of pixels h I.cti u f .
conpl enena%%)&@ﬁget?h%prﬁxe %l?%g)%e%fu?%eﬁ g%g% ofrsgtﬁ?‘%}r? : &q%afrr]%r?gat F&thafﬁé
entropy encatthyic fpeihciphle sgr eflipttdlon 02 smayadmplsp @S algorithnh pdiinileode the
stream of _the compl enmentary set of pixels, neanwhil e execute the

i nverse gUARYAYS: ABRCATG Prodiction calgprafhes GngTPloy 1bAntehEagg et Segrh
coeffi ci eyrit@fldo LG qRr edi ctive value of the conplenmentary set of

pi xels to the result to obtain the reconstruction value of the
10conpl ement & yn deplapiengitiosl mode, the Enibdb sncodimghd nemplementary set of pixels

Bl T TR AT EN R

cor r g3ponRgitidedcR piiek g&s ﬂﬂicﬁh@iéﬁﬁbnt%r%s&iﬁ]@%li lihlﬁt HIREIR RS MddeAintHndBon

of the pixel bl ock. shown in F circle represents sumof two

data st r edmeme fhundiasidgeree dpiocthe serse tcaterotvh éorcthe gomplementary set of pixels in
15positive,, and m nus.,.SLOR_represents at, the ta, st i

negat i ve.‘eac’h Ca%gﬂgl’ eus“dlgfe ail’e %Bélg{r??lbt{fﬂ 0 troorreSE?%V%]fl ulgtgr%@a(t)e\s/itaeal itHe
the fol | qedongtrudtionShitel valubs vetaapirich@leund tecoxdtuatds valoe b Melprideipal sept
currently encoded franme, and extract sone pixels fromthe block to

f or m t he Byrdlaciepanstiagtionfvaliex el dhe ecopptanciesl complemsniagy rset Hppirglg and

rul e_-]sTh%éo%g%&cg%d;gg@io ¥aye fo?%\'hé?%i){é?%%%re% %ﬁtah‘hﬁlecﬁ%kﬂ@;ﬂﬁel%,yarﬁ%en

of pixels rent type current frane,
pri nci palexsatte thie ipiracfhme pegdiginveancdding dfhiaraprhémi sttucturerode sui t abl e

for frame type.. At node subt ragt. the predi ctive value of the
T el ot o ntospdlaicn Preghihaidaitini the MR IPL Ehinding, 8 ormmiiepssmiiy st of

of pi xel $ixdi91 @Bt ALPLE IR PLpHILE bPA.J@PAVU R RherlRrd WG REbloPaE 1R 6
pi xel s. And then, cal cul ate downwards i n sequence from node A

execute tamisémplation dter.oibartt tapaintaspolatieh Siter oy henussdi taginfespolathdo e
prediction residual. of th [i,nCi set .of. pi xels,.S0 as .to u
Code it r aRierar THEP Pl ipike BB of BlealivP i r aif b RaRil 4l of
downwar dsifdlom daeleleatégory.he prediction residual coefficient after
transformation and quantization still needs to be processed with

i nverse quantlGht isom sehematiadéassamdilusieptipe sivetere ofrn widgeerdictiveencoding
obtain a c@kfcfaﬁ%?ﬂ%grd\iﬁéeu@'th %gderﬁ%%'lgérftfoq’rtﬁgﬁﬁf Mﬁ%rﬂgntﬁﬁtlﬁ]eﬂ‘%rc?ﬁgic%tih Y&
ep pa se%o p [ I§ an Ot he

val ue of i nci I xel's at node obtaih
r econst r ugtduddpredictiee edcotihg for ambA*Papixsldilock. pi xel s. Simlarly, for

Dl el val ueshS ST B G detice SlbHsE haerPBre VA, DOt St X NG
set of PiptEhSeohafrehtlf ch&ddli trame, and extract some pixels from the block to from a
principal set of pixels, according to a certain sampling rule. The remaining pixels may be

recorded as the complementary set of pixels.
Based on different type of current frame, the principal set of pixels may predict with
30  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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as predictive value of the conplenentary set of pixels. And then,
subtract the predictive value of the conplementary set of pixels
fromthe original value of the conplenentary set of pixels at node D,
and obtain the prediction residual of the conplenentary set of

pi xel s. And then, execute transfornation, quanti zation and entropy

encodi ng ,in uenc r tedi ct.lve va he co

set of plt?é‘thmﬁﬁtﬁﬂl% 6@‘? %5860@ € ?ﬂto?éctjﬁ’g a:ﬁ)eaP eqn%fpal
pi xel s. Isat dfpExdatootb ?ésm@ o SRWRWEE H:‘éoﬁdi&ﬂh&@dﬁu@of tthb prinéipsliset ¢tqﬁxe1s
resi dual coefficient after transformati on and quantization stil

needs to be Enrdbeseeplemenﬂary yoi ef piclquéinstly aeieipointaiodreponstrpesed Plxel values,
transf or mgt.i.on segue to obt nadlff [ I
b the. dnfrRmshils "SRRG Sor Py oF b Rl SEFOF Rl e DRl s

of pi xel prédicthedae, oﬂtﬁe Gcﬁﬁlpleﬁlehﬁﬁy 5@ 0P pﬁie[sueiécﬁf&: W@bf@n@ﬁoﬁ, l@aritation
conpl ementary set of pixels. As described in the exan&l
i 11 ust r ataad Gniopy GnSQAing for frenpredictiammsesidial.eo a%ptoi%‘t {cpge stream of the

i mpl enentc%Hg%}?éﬁ?ﬂg sgt of E&ewgl Xegwne &g;ug@ e Jveésgr ?%?1 n Nk f verse

pi xel s nmay and erfective inte I on ter
al gorit hmah@foﬁhe:@hrm:tfor tﬂ’le baemitizativnal coefficient, atild nthanpmgimtuwbr walbe ame the

pixels is fully utilize predi ction ccur roved. and 15
predi ct i GRMPEIRAY Se& q?el?iﬁ?;léoto ‘%‘F\J§S“ t &30 gﬁ‘%é/IF tﬁ%d oTpreekion o\AlS 8f dhe
may heg dlcg%jérﬁ[enqaegg&eq @nd conpression efficiency may be inproved.
At the sane y adgptl ng the inplenentation node of the

i nvention, dhddl)stqoed)meoﬂ@r tesauktiuttifn azglwrﬂfothtmpmmpaétseUDf ipmals-and ghe
predi cti on node m reduced, Whl ason.for i

Phe  comp e RGP ER b ee e e Spipleintthy st Dha oy e s Bpr e 10
node May 32 ikseE 6 lobeainRvesdigatctdn Jahddof At pixeRbloek ADSHHwn in FIG.11,
prediction node. For an even MB, a predi ction encodi n&l nmet hod of an

i mpr oved q’lrﬁter rEpresente spineefi B%d éafa seemvayiue pign | repiesangfethat the daty stypamg 4s
f tra-f
of_Cqge JLLER PSR eOlerldsBhs W AITRE] QRaRROULRAE [nirarframe

pr edi srde rame encodi ng schene provided
by the exarmAenaesdmalbdn@s%pttdmfcermﬁilat 1s0pro|m1@1é mfthe tfellmmgnFlrsﬂy the

for an odd MB, utilize the rgco str%ctlon p % arn:r;itencoded
even MB, SAEPRS LUSXEAGS 6) M i g pyrenty qnaﬁ FPHogh FSFRCt some

filter tqmgefseﬁaﬁlethte BRoR"E Fo0] | {h\é gﬁﬂgagﬁ s acédi‘dlhg% 6 4eF&1A shifipling

encoded | I's not nece sar to executé node deci sion
cal cul at |role Wlet lfen’rmrgngpmcbrmi}d?ﬂ reyorfled astheoempleaiehtapy sdhaf pixpisxel s

t her ei n. 0 th t ei rafra di ¢tion . .
A1 g0t hm or D860 A SERTRIGYPS He ot g -hﬁpeaﬂﬁ? SseP Rty By predict with
signifi Cemrk&cﬁ&ﬁﬂlea@ suitable tfoa fAARIthhO Mt rloli® |AS BBIERE tHRHrédittBlesvallieyofAhe
t echni cal 'schenme provi ded by enbodi ments of the invention is |ower.

When ut i Indizcipgl sehef péebnEemuasn Ql‘éﬂiniﬁl‘é@ble ofi the erigeipalnsee AE prels. wyveliaighe

tap' 1 nt onbe e feetdiRL B T pRepdl o BReoAr LB Pt ARe HartilPars iy

pi xel come?eﬂne@ffbm Imbs& bﬂb@iﬁ@trﬂg;fdrﬁlaﬁﬁn eqxﬁﬁn:mon And Hﬂit['@jytenﬁéldlﬂ@ for the
bl ock, 3*1 i xel comes froma |eft reconst ructed nei ghbor VB.
not r?éceg%eddguqnoreéweﬁle@f {iss paRcipal et of gaikels.nsor A t REBHE 5§ fbls'i'ﬁ‘??é‘%é)f the

Thus, e rE?‘anlpgf:&ltj B?bfngg. 1rSthS e ARhbHEGRBLY ¥w SRY §dm ﬁ(ﬂfé@% e })réa?cttl%n PRy dRE
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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5 inproved. Particularly to a high-definition video source with huge
data anount, the scheme with | ow nenory occupation is easily

I npl emented with chip. Furthernore, the technical solution

provi ded by enbodi nents of the invention is suitable for inplenenting
hi ghly parallel calculation. Thus, rapid encoding conpression of the

hi gh-definition video _source nt.ed pl e meth
provi ded pﬁﬁpt e YaIPe ki o5 ‘?%ﬂgaréff r’%)wgmﬁglén@?lﬂnég @%agsya&uq 833’?"
of the Heg ﬁ&tﬁ&WQﬂdgxeﬁeiteﬁ&ﬁC@ Safdt Wetalh BRY pRIURItiOY FeSidaaIeBE Ghe
software JMI5. 0 of the H.264/ AVC standards. For a sequence with

resol uti @nmplzmﬁntaay gefad mf@ha&ndt fbemcﬂxgelte trengomPENR) qusatizationtaad entropy
average t hercfa ng ir] sequegcged%r e Rredhc 10(/%1%)&@) (?ftt%e c%}[r{éﬁ]&?%ggt 8)? B x%fé?gnd

15F1 G 12 P et VE conpariso rate

Bi gShisps cugfiti @BEE strédin A€ G dampRmbhiafy agt @ﬂTplGldleBﬂtheOéalédlmdnn&cﬁﬂtw&ﬂs
FI G 12 prow des rate distortiaon curve conparison of Big

sequenc e irany BodeRothg Prethictiongesidualsostiigient afts @'@FSfalf“éat‘Pésf’ﬁé &PW@&VOW stidh
and 30f PSe c-lr ht% e rggesﬁéﬁ(;\%gh tutl-'\?er&r Htléeﬁlohgfng d?&'re?geotrrédsﬁ:[hn%ﬂ&\’ ﬁ'bgefqugﬁ%,

Bi gShi ps sequenc resol tiron an frame rate
adopt i ng td bbtalrnanﬁﬂmemcatvahm 26d tedeadaf the ldffermmahmrto prétictogrvabielnd] thev

the graph is ,a rate distortion cu Shi ps sequence. wi t
720p resGPIPIGHY b YsPIRFANY P%fi’eeco g‘a‘ ﬁ@ iRenSEShaT b phebe
sequgpce,cq Ye%%%ta%c"%!ﬁog 3101 15% bi t rate saving may be achi eved, by
adopting thg | enent ati on node of the invention. The foregoing is

only prefer rfbtddgnbbeﬁ imghe exapfple fildusirated nn FER.5, fanieadh | Bametafigs edortiog the

limting.th ntion m)dl dcatio ui val.ent. substitutions

and | s dvBiFEEORa dads Pite TYRbYE At R AN Hlo BNk R o
i nvent i ORim$IBO Wxdd badc efredRe ﬁl‘l&:r@nﬁl@ﬁ@ﬁtﬂlﬁbﬂ Asepamoto | predietyehé aidri2bntal
nodes of the invention. C ains . A nmethod for video predicti ve

encodi ng cogelapen 8maApe intra-frame pixels a%ﬁﬁllﬁgmazw peqdigsion @Ry aGns duproygd and
[rams XA | Elf;&i)?%i%ﬁd?&éﬁ? “rihagl gesgmgf cbid Blan? 5EerBhd BlCHE dREhP

conplenenAtary s e princi pa set
pi xel s, a@etdueud,tand gompetesish effrionod rrtaljre)epmpmneaal set of p| xel s,
obtaining a rte%:hoenssatmreu%;tnleogyvg ogtei\nfg fthe[ E]nei\plgrrnle&%{lgn mos %t ofo the 1n)\(/glllt1on 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 stream 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
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interpolating to reconstructed pixel values to obtain a result,
wherein the reconstructed pixel values conprise the reconstruction
val ue of the principal set of pixels, 10 take the result as

predi ctive value of the conplenentary set of pixels, executing an
infra-frame predictive encoding for the conplenentary set of pixels,

UL UL i U 8 N L SRS B BBl b3 L

conbi ni ngitdiebéleaging s Watdven MBIiteufrbntt 30 19rblowk, 3l 6 pitel @bmps Kohsa defd
t he 15reconstruction val ue of the conplenentary_set of pixels, and
obt ai ni ngeensieeders meighberoMRealt s ot neRessyyxiel bffescMBswple plich T¥E dnlithg
the pringj : i L AT 14 :

cur ot o Ghoctls, PhikCinfenfRYBEb R is sige LA BP0 charehitHarg gy be
or ansAdumpoedd\VPdiculadgi toga higiSjefthitiec viden souedi with dugal dpte iatdommt, dhe

encode the 20 prjncipal set of pixels,, when current frame is a P
frame or SEN9MG 1%%%68%@0%&@3@1& ARGt W{%ﬁppredi ction

al gorithm qfyGRRhOK! B RBLkiBHHonitodFoPRkd Qﬁ SBEYdE et B tht BRdnfon is
encode the principal set of pixels. 2. The nethod according to

clai m 1, suli@reifor idipl¢raéntigpgtthghlpiprellchéabaitation: dhos aapidiencoding cempression
pi xel s and the ¢ l.ementary set of ,pixels ¢ rises: 25dividing the
pi xel bI6%Q“ﬂﬂg%ﬂgﬁ@%8?WH@P%QFC%gPySEnBP&Enggﬁd t he conpl enentary

set qb pi xel SpplpekOnidg frévided B Rh ipleiRERtiOh nfddRIIf tBE RlenfieiMcad Basic

every other columm, a board sanpling node, or a class board sanpling
node. lez] offilee HedOAV @ctandaidsgResratcaispitwaromay émplasheeference software

reconstr ' r r str i.opn:
br i nei palt VSR BF Bl JEREYAYSS snlilts FRORSIbbE Rk Belffln 736, o peak
wher ei n tshgmal-weiisd ratic (RPSINR) keih, thalauaage tigpeot &e0.3%0B, roe FR1$4 bit ¢4te eaving
val ue of the principal set of pixels, and reconstruction val ue of

ot her pi ¥&4Y 513581€vedkcept for the pixel block. 5. The method according

to any of cl i@ s 4 Qute é@ﬁﬁfaﬁgc’ih IR F4tk ktdiBoh RE 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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reconstructed pixel values, which conprise the reconstruction val ue
of the principal set of pixels, take the result as the predictive
val ue of the conplenentary set of pixels, and executing the
intra-frane predictive encoding for the conplenentary set of pixels
conprise: bcategorizing each pixel in the conplenentary set of

pi xel s, according to |location of the.gach pixel in the conpl enentary
set of pixels, putting pixels wth d@f&@gﬁt i nformati on of sane
famliar degree into one category; for the conplenentary set of
pi xel' s in eaéhA@zﬂt]@@ony)’ldﬁéﬁff‘%ﬁW?ép“deMﬁaé?lﬁﬁll%lflging to all the
reconstructe ' |.C I Ses: I V.

of the 10 priaar  KReHBpel B Heff Belndukiofhd RERRR bt 10 ARkl
r econst r uet efhixsdrmideaeorhplemestety sef ofypixelk;s and reconstructed pi xel

val ue of other pixel block, obtainipng the predictive value, .and
executing t HFECPYRE 4bg P&%P%rsgﬂpgpwg» QHEPBH{%ﬁgCOQF SHP&R 41 Ah¢ bHcipal set of

structur gytixels, obBinid '8 rdBhiRiss faLd bf‘@leltpﬁnEi all 42 o pivber ei n

interpolating to the reconstructed pixel valfues to obtain the result,
wher ei n t he inegmigingudo etbepisteictedalpuet calngsr itgeobthim al Fesult, wherein the
reconstruction val ue of .the pri.ncipal set of pixel t he . i
Feconst r el Bebyatia doRiatSh B SerondinPonirbfsh e g i st ofpizslss
and tige racons! fudt ad Mbaiclives e o¥fthetdosipl@het@dry Hed O, piodld, adxebwtthgt e
predictive value, and executing the intra-frame predictive encodi ng
of hi er aret-Gamespredietive eneoding fagethe complempentary z5eh @f pigels.apptputiing cods

the H. 264, 0r AVC.to0 | t t C i
o s SR NHE bR, Rt Bt BuATERCE LR Pl of e
conpl enerbipiensditarpketpiipedets; and each cat egory. 7. The met hod
according to claim6, wherein the principal set of pixels i.s an eve
Macro Bl ock QONENNINg hthec seRONERMSHPRr Valugt olithei grncipal sse&nogdﬂx%, and, the

ggg'( Hisxelrec?snﬁt{l'u_étgg \91% MBhe RbE .le%ein\/a?%\ééﬂ X0 eLiaCitRRideSa retéMduction
predictiol T=roUri econstract1 on-5Breconstructi on+20Cr econstruct
onr econs tvaluetof ¢ pib&irbdodnst ruct i on+ Freconstniction) / 32 );
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

20  principal set of pixels, when current frame is a P frame or B frame, employing the H.264
or AVC direction prediction algorithm, or employing an inter-frame motion search
algorithm to encode the principal set of pixels. A

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:

25 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
sampling mode, or a class board sampling mode.

3. The method according to claim 1, wherein the reconstructed pixel values are the
reconstruction value of the principal set of pixels.

30 4. The method according to claim 1, wherein the reconstructed pixel values comprise
the reconstruction value of the principal set of pixels, and reconstruction value of other
pixel block except for the pixel block.

5. The method according to any of claims 1 to 4, wherein interpolating to the
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wherein the round is a function, which indicates to round towards
nearest integer; the Creconstruction is a reconstruction value of a
reconstructed pixel C nearest to |eft of the pixel X 30the
Breconstruction is a reconstruction value of a reconstructed pixel B
next- nearest to the left of the pixel X the Areeonstruction is

O S A AR e R OB ey B S ot Lo

reconst r ygtdiQnak@tiéeregllt as HIRC pRAICKIVE vatle i@k c@m?%m&{ryts@t bf glielsOnd
t he pixel” X the Ereconstruction is a reconstruction value of a

r econst r egeadingi thel intarfegmoe predietivet enepdinge for Hiet conplemeniark okt xE pirels
5t he Fr econst.rséj.ct ion is a reconstruction value of a reconstructed
pi xel F tRPPE*nearest to the ri ght of the pixel X 8. The net hod

accor di ng t acatdgatifing cathpixel i 0¥ complenitta{i ectpinNpitelyladedtding e edatioe of
frame, dividing the pixel block into the principal set of pixels_and
t he conplteereagetarpixelein dghe provenlemensanyr pee O TO¥EY; anthget pigels; with adiacout
into the .pkingci ol | enentary set of pixels,
accordi nd’q{ogﬂ%cglaésfasrrpteif%%ﬂ%oggérg? ng\g%lﬁé;&ét g’ﬁ row and every ot her

col umm; wher énmthaicdiniplcnmhtdrg isghdf mkels he epehi cedegoay, regicctfe]l pintedpslating to

RS 1 At oo egs e B Wi BTGB 5 o RLHEC RS A bk
i nfinpty 'principal set of pixels, the reconstruction value of the reconstructed complementary set of
pixels and reconstructed pixel value of other pixel block, obtaining the predictive value,
and executing the intra-frame predictive encoding of hierarchical structure.
6. The method according to claim 5, wherein interpolating to the reconstructed pixel
values to obtain the result, wherein the reconstructed pixel values comprise the
15  reconstruction value of the principal set of pixels, the reconstruction 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
20 reconstructed pixel values, taking the result as the predictive value of the
complementary set of pixels in each category.
7. The method according to claim 6, 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 Xpregiction 15
25 Xprediction=TOUNA((A reconstruction—>Breconstructiont20Creconstruction 20D reconstruction—
5Eeconstruction™ Freconstruction) / 32 );
wherein the round is a function, which indicates to round towards nearest integer;
the Creconstruction 1S @ reconstruction value of a reconstructed pixel C nearest to left of
the pixel X
30 the Breconstruction 18 @ reconstruction value of a reconstructed pixel B next- nearest to
the left of the pixel X;
the A econstruction 18 @ reconstruction value of a reconstructed pixel A third- nearest to

the left of the pixel X;
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Mand N are respectively width and height of the pixel block; I', is
a colum sanpling period, Tr is a row sanpling period, Tr is a

non-zero integer, 71, is a non-zero integer,Tr.T,01 ; ris a
row nunber indicating first line of the principal set of pixels in
the pixel block, 20r =1, ., T,. ; cis a colum nunber

d f I inclpal i
7o 19 b el al e tika gl setoploiariag b, hgg ol

wher ei n tdfehegopixellX;bl ock is a | um nance bl ock or a chromi nance bl ock.
10. A device for video predictive enc wherein .t he

compri ses a HiSomgards GiraFRGTHRIOR, Vi ks rqce?st@ﬁt?elda%%in% Rearg o
set of p%mghgﬁcg hikelf@ran@ncodi ng a conpl enentary set of pixels, and
a unit for mbi ni ng reconstruction val ue of pixel block; ~  the

pi xel 5di vi di tigg Brbduwudion it @ resonstastion vpluealf ateootstictomperel Fethirdf nearest to
divide th i bl ack ,nto a principal set of pixels and a

conpl emﬁﬁ%ﬁ%ﬁﬁsoéfheoﬁlxé);el s; 30the unit for encoding a principal set
of pixels isgtohe&nenda at:&ﬁdlwglt@elaﬁﬁh “hEreBf expla¥@iSthe poiel Blokk E@8Ecumrent
stream of the principal set of plxels and obtain a reconstruction
val ue of frame, griidiog g piseltblegk iprobeprincipal sehef piels ang theersuilpmgntary set
conpl enen set _of pixels is to interpolate to reconstructed pixe
val ues to%gg%gVWnergsult wherein the reconstructed pixel val ues
conpripse the d1v5d1h§ﬂ£€p‘iiéllwddkdﬂto\/tﬁé pindipal sbieofipirelcaibthe se@hplefnepiaxeses of
take the result as predictive value of the conplenentary set_ of

pi xel s, @PEdyeecosding i the spmphng wede pkevereoBRTOH HY Fv6rY qfh%r column;

compl ement aryyaln Q! ! RigR UKL prRERaP LSATDIRLS LR GRAERIRIPAL & 1o
set of pixels, and obtain a §econst fuct fon v onpl eneﬁ tary
set of piaxélnsconaplg with the following formula,

M—c N-—r
m= +Ln= +1;

15 function L 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, T, =M, T T.#1 ;
r is a row number indicating first line of the principal set of pixels in the pixel block,

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

the pixel block, c=1,..., T,

9. The method according to any of claims 1 to 8, wherein the pixel block 1s a
luminance block or a chrominance block.

10. A device for video predictive encoding, wherein the device comprises a pixel

25 dividing unit, a unit for encoding a principal set of pixels, a unit for encoding a

complementary set 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;

30 the unit for encoding a principal set of pixels is to encode the principal set of pixels,
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the unit for conbining reconstruction value of pixel block is to,
conbi ne the 10 reconstruction value of the principal set of pixels
and the reconstruction value of the conplenentary set of pixels, and
obtain a reconstruction value of the pixel bl ock; wherein the unit
for encoding a principal set of pixels is to determ ne type of

an AdvanBPLy O Cat WTt ROCS PR b Bf PR s ETRaRlioR e oY me

encode; W@@@Hﬁyﬁigﬂpﬁémgne is a P frame or B 15 frame, enploy the

H. 264 or AVC direction grediction algorithmor an inter-franme notion
search al gorthe Wit &5 @sediag a complementary setqd\pixels isde drtenpaljta o resanstmered
wherein tk i.xel. divi.gin bt . L\ [ [

princi palp%geéﬁ 0 Sptlgxéé tglhaﬁégﬁté v%}?)eﬁ%ﬁetﬁr%\r% %?’ﬁ&‘gﬁ?dogﬁ%ﬂ@e‘i%g !%OHHI.@B e
accor di ngedodsttug@Aplalve@fiidaineipab ve oy pixelyetake dw randt s\vpeedictitehatue of the
colum or a board sanpling.20 node. 12. The devj.ce according to
cl ai m 10 COMPEREORATY hEst Ul PI¥ST SHeBli AR Rtedimgre PeTliciry satodsie %P&éh%

Is to catggy E%n?éﬁt&?%@t &'Fﬁﬁ%séioggﬁéﬁ%o %ﬁﬁ\h@ﬁ&m RineRfarPbet Sl Dixels, ]gnd

according t ocation o p1 X e cohpl enentary set 0
pi xel s, mbtaipa xebastmictibn salpeacttie companmeatary setof ps@iseatdin | | ar degr ee

into one category, .for the. conplenentary . 25 set of pixels in each
cat egory. | RO SrcCBOEE TRENTREHRR el eh P ALy TuBET 4,
the 1@sulitoon¥ihEAnCRIMRY b thel Hendifit QBE b ?ﬁieisoﬁhd/ﬁieul%c&{stﬁl&%rp{rﬁlﬂéiioﬁQhe
set of pixels, reconstruction value of the reconstructed

conpl enersprplenzatary fetif pidels, arthebtainconensiraetion valveatf thepinel Weckst her

pi xel block, take.the .result as the predictsve | ue
Pt fr ame WEER b4 Gl B dpladite b PARRRATLEN WA & e e TRE Yt ol
devi ce aqr@id]when torraitraaie i¢laail fanik) einplolZin K64 of n Aldearnesd tvidedrCoding -

encodi ng a conpl enentary set of pixels conprises a 6 tap_filter of
the H. 264A¥E) Aectioqhpierictign @igoritha tp sneads; pden currenfcirame &nady fiamegr B

bl x5V algig, LRl AL i S0 RP¢! drecitlnbifiod BEoftbe st Eih

val ue of enentary set o I'n each category. 14.
The devi Gearatglgodihngtd encedai m 13, wherein the principal set of pixels

5 e en, MicE, BLack, (8 LhG colplameat oy, ot ol Bl 0 8 M

G i ot PELPISTC Rt e piniyl s of gy e complementy st of il i,

+20Dr econts tar saotgiling-me&Ep £ evars tathrs t fownh and-eeasp reshar aolymam or /a Beard ;sampling
20 mode.

12. The device according to claim 10, 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 into one category, for the complementary

25  set of pixels in each category, interpolate to all the reconstructed pixel values to obtain the
result, which 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, take the result as the predictive value, and execute an
intra-frame predictive encoding of hierarchical structure.

30 13. The device according to any of claims 10 to 12, wherein the unit for encoding 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 to obtain the result, and take the result as

predictive value of the complementary set of pixel in each category.
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the round is a function, which indicates to round towards nearest

i nt eger; the Creconstruction is a reconstruction value of a
reconstructed pixel C nearest to |left of the pixel X t he
Breconstruction is a reconstruction value of a reconstructed pixel B
next- nearest to 10the left of the pixel X the Areconstruction
is a reconst i I f r d I i ear

to the |eft ]!’LH %ﬁ‘lﬁéﬁg\&cg e?g llngO Cﬁﬁl‘ﬁqa LeVll:{%llﬁs th@é%ﬁml?pl éeli] o'f'glxefé g aﬁ%R/en

reconstrMadr@mswoatl(MBptheacorhqﬂ@ﬁ&ttﬁrycsémpm@heﬂs aPodédBst to right of
t he pixel X; 15the Erecgnstniction is a reconstruction value of a

reconst r uct e@r E)W(@F‘ell—ixﬁgﬁle odf MB eiredictve YPé“ff?(gmctmm’fS the pixel X and

t he Freconst FXJC'[I on, fiSdRAr econst ract i on. valyge o {RgPNst r uct ed
p| Xe| Ft hl rd 1Céar est @ rett'nﬁslructmn {econsfructfo Ireg(oasfmcljgn reconsilgtlon_l_h

devi c6 acEQEMARGnTt BreGls@bidn) 102 )wher ein the p| er dividing unit is to

divide the pixel block.into t nC| of pixels .and the
conpl enent ar yhesr8’tm4) afineHon, 8’?1@5‘ lﬁﬁe rau Cﬁfd’eﬁ’ﬁ’ﬂtem@gerever y

ot her row anghay, co.}{mé?mnhﬁﬁ rEnStTbtioWvel il ﬁ@q‘e&ﬁisﬂti@ted) ixehe &Heg'tctbﬁé’ﬁt of
set of pixels are respectively mand n, mand n conply wt

f ol | owi ngh&piseldd a, neLIf-ci +1, n= [TNH+1 . funct| on Li ndi cat es to
Lg?gﬂt t S}Na,[ ﬂ@ B%chqsmlfy%'g Ei;r%é/onstru&%g V@luaero d eebis SLeg leerBdnext- nearest to
10 the left of the pixel X;
the A reconstruction 1S @ reconstruction value of a reconstructed pixel A third- nearest to
the left of the pixel X;
the Dieconstruction 18 @ reconstruction value of a reconstructed pixel D nearest to right
of the pixel X;
15 the Eeconstruction 1S @ reconstruction value of a reconstructed pixel E next- nearest to
the right of the pixel X; and
the Freconstruction 1S @ reconstruction value of a reconstructed pixel F third- nearest to

the right of the pixel X.
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K. is a colum sanmpling period, Tr is a row sanpling period, T,. is a
non-zero integer, 10Tr .LY; I', is a non-zero integer,11/1,; ris
a row nunber indicating first line of the principal set of pixels in

the pixel block, r =Tr ; ¢ is a colum nunber indicating first columm

of the principal set of pixels in the pixel block, c=77,
15. The device according to claim 10, 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

5  formula,
M-c N—r
m= +1l,n= +1 ;

function |— J indicates to round towards minus infinity;

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

T, 1is a column sampling period, 7, is a row sampling period, 7, is a non-zero integer,
10  T,.<N;, T, is a non-zero integer, T, <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, ; ¢is a column number indicating first column of the principal set of pixels in

the pixel block, c=1,..., T,
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