ENCODI NG AND DECODI NG METHODS AND DEVI CES TECHNI CAL FI ELD [ 0001] Enbodi nent s
of the present invention relate to nethods and devices for encodi ng and
decodi ng a video i mage. BACKGROUND [ 0002] Duri ng both video i nage encodi ng
and vi deo i mage decodi ng, prediction units obtained by dividing an i nmage

bl ock need to be predicted. During a prediction, avail able prediction nodes
are usually preset for prediction blocks according to sizes of the

predi ction bl ocks, which results in different nunbers of avail able

encoding. TaVGRaRET FARTE NECODRTG MELHONS AP DEVICHS 1S, &' ixd.

an intra-franme prediction node (CurrMde) is selected | from prediction
nodes 0-17; when the size of the prediction block is 8 x8,16 x16 or 32x32,
a current intra-frane prediction node is selected from prediction nodes
0-35; and for a 64x64 predicti BRCHNEIAL ERELPt r a- f rame predi cti on node can
only be selected fromprediction nodes 0-3, 15Table I I N unbers of

predi ction nodes for prediction bl ocks of _ di ffer%nt sidzées,(BI ock .
si ze) NAOBEE  ofEmbadiments oh thegyesent invention relate to methods and devices for encoding

and decoding a video image.

5 BACKGROUND

[0002] During both video image encoding and video image decoding, prediction units
obtained by dividing an image block need to be predicted. During a prediction, available
prediction modes are usually preset for prediction blocks according to sizes of the prediction
blocks, which results in different numbers of available prediction modes for prediction blocks
10  of different sizes during video encoding. As shown in Table 1, when the size of a prediction
block is 4x4, an intra-frame prediction mode (CurrMode) is selected from prediction modes
0-17; when the size of the prediction block is 8x8, 16x16 or 32x32, a current intra-frame
prediction mode is selected from prediction modes 0-35; and for a 64x64 prediction block,

an intra-frame prediction mode can only be selected from prediction modes 0-3.

15 Table 1 Numbers of prediction modes for prediction blocks of different sizes
(Block size) Number of prediction modes
2(4x4) 18
3(8x8) 35
4(16x16) 35
5(32x32) 35
6(64x64) 4

[0003] In an encoding and decoding process, after a current intra-frame prediction mode



of a prediction block is determ ned, an encodi ng schene (for exanple, using
5-bit or 4l-hit for encoding) for the current intra-franme prediction node
nunber needs to be further determ ned according to the size of the

predi ction block. In a decoding process, specific logic is also defined to

determ pe the nunber of bits occupied by information of the current
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when the intra-fra redicti on nod f the encodin | ock is different

{1 om atartihee pedEhRe BF et hiade i DESPAR TP B ith Rierisiat
encodi u dj 28 e i i Dy: t I of .the 20
o By S SIRAE T (i pRlfioh dodls AR Brflu Al 60 HGpkd fenhe 02
angh) engRnPthtfal@arhE 85toBieMo LS R1CANRE; HiRhitGre rERPARE PR&IIRIRSAMes of

i nvention also provides a decoding nethod, including: obtaining a first
flag biht chifremniatreddmeSdncedng bideR! whérbehd tef&tndel fedibiidn mddessad iftea-fradecat e
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predi ction nodes in a preset backup reference
of the encoding block is different from all the reference prediction modes, obtaining a

prediction mode encoding value according to a size relationship between the value of the
20  intra-frame prediction mode and values of the reference prediction modes, and encoding the
prediction mode encoding value.
[0005] The present invention also provides a decoding method, including: obtaining a
first flag bit from a code stream, where the first flag bit is used to indicate whether an
intra-frame prediction mode of a current intra-frame decoding block is the same as a
25  reference prediction mode, and when the first flag bit indicates that the intra-frame prediction
mode of the current intra-frame decoding block is different from reference prediction modes,
obtaining mode encoded bits from the code stream according to a fixed number of bits, where

the intra-frame prediction mode is a prediction mode adopted when the intra-frame decoding



5 node set; and obtaining the intra-franme prediction node of the current
intra-frame decodi ng bl ock according to a size relationship between the
predi cti on node encodi ng val ue and val ues of the reference prediction
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[ 0008] By ..usi ng t he encodi ng. et hod provi ded by the present inventjaon,
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t he encodi ng g.nd decodi ng efficiency is inproved. BRI EF DESCRI PTI ON OF
DRAW € encoding value.

[0007] The present invention further provides a decoding apparatus using the decoding
25 method of the present invention, where the decoding apparatus includes: a code stream
reading module, configured to obtain a first flag bit from a code stream, where the first flag
bit is used to indicate whether an intra-frame prediction mode of a current intra-frame
decoding block is the same as a reference prediction mode, and when the first flag bit
indicates that the intra-frame prediction mode of the current intra-frame decoding block is

30 different from reference prediction modes, obtain mode encoded bits from the code stream



1 5[0009] To illustrate the technical solutions in the enbodi nents of the
present invention nore clearly, the following briefly introduces the
acconpanyi ng drawi ngs required for describing the enbodi nents or the prior
art. Apparently, the acconpanying drawings in the foll ow ng description
show nerely sone enmbodi nents of the present_ invention, and a person of
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enbodi ment of the present invention; 100131FIG 4 is a schematic diagram of
an £ncgdiilagle agPRE@tHIScks OF Al ieent iht@lﬂfrﬁﬁb@ﬁhd’di‘h’:’j}z,t bletk bhpreBIcESE MiodeR €At i ON;
a

and 100141FIG 5 is a schematic diagram of ecodi ng apparatus according
to an pebadackent refifredve modesentandrvésebdiag.module, configured to obtain a prediction
mode encoding value according to the mode encoded bits, obtain the intra-frame prediction
mode of the current intra-frame decoding block according to a size relationship between the
prediction mode encoding value and values of the reference prediction modes, and decode the
10 current intra-frame decoding block according to the intra-frame prediction mode.
[0008] By using the encoding method provided by the present invention, judgment logic

of an encoding and decoding system can be saved, and thereby the encoding and decoding

efficiency is improved.

BRIEF DESCRIPTION OF DRAWINGS

15  [0009] To illustrate the technical solutions in the embodiments of the present invention
more clearly, the following briefly introduces the accompanying drawings required for
describing the embodiments or the prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments of the present invention, and a person
of ordinary skill in the art may still derive other drawings from these accompanying drawings

20  without creative efforts.

[0010] FIG. 1 is a schematic diagram of an encoding method according to an embodiment
of the present invention;

[0011] FIG. 2 is a schematic diagram of a position relationship between an image block
and adjacent blocks thereof;

25  [0012] FIG. 3 is a schematic diagram of a decoding method according to an embodiment
of the present invention;

[0013] FIG. 4 is a schematic diagram of an encoding apparatus according to an

embodiment of the present invention; and



DESCRI PTI ON OF EMBODI MENTS [ 0015] The followi ng clearly and conpletely
descri bes the technical solutions in the enbodi nents of the present
invention with reference to the acconpanying drawi ngs in the enbodi nents of
the present invention. Apparently, the described enbodinments are nerely a

part rather than all of the enbodi nents of the present inventjon. Al other
enbodi WMk oBEGi eds by sshemesticodiagram off Fadgeading |app#H R easePrding dledadn t he

enbodi nents of t resent invention without creative efforts shall fall

wi t hi neqlﬂ%ﬁ‘ﬂ%ttoéjgﬁ? &ﬁs“é‘gHﬁ'gmﬂﬁn't he present 10i nvention. 10016] Referring to
FIG 1, an enbodi nent of the present invention provides a nethod for

encodi ng any current Mra-frane encodi ng bl ock. The nethod includes the

foll ow ng steps: 100171&3@@(:11(911%}6@ '@MﬁdﬁflMﬁg*rsa”E predi cti on node of a
a fixe

Clirrelli intra-frame encodl ng ock from predi cti on node set.
5[ 0018]in the enbodi ment of the present invention,inn-frame prediction

nodes @D1SUrr ahe follbwarg EldAmy QRE AWdniidetblyOgdssribds' théi fetigtieNtsohitwas iaofe from
t he sane prediction node set. [0019] At the encoding end, the intra-frane

pr edi cémloolimonte of sha ppsadiiaténion mide refaepteth thikervcanpanyagediaivieds insthe

pi xel -encoded, and therefore may al so be called an encoding 20 prediction
node. ¢rhbatimente of dacophiesant émentiomeApprarerdlyf thardesgribedi embiodimentelerd mergly a

predi cti on node adopted when the i mge bl ock is pixel-decoded, and may al so

be cal PastiraheetbarisHgoierrebadsments i, the qusrsnistiygntin: Aloiher rerbadingnis e
predi C(t)bitglpleﬂg%spcg];ont QF orC ngarr)? réf(illi {rllt trh%-thr gzgrseed %gct%gie%ogln?gnl%s' of the present
invention without creative efforts shall fall within the protection scope of the present

10 invention.

[0016] Referring to FIG. 1, an embodiment of the present invention provides a method for
encoding any current intra-frame encoding block. The method includes the following steps:
[0017] Step 101: Obtain an intra-frame prediction mode of a current intra-frame encoding
block from a fixed prediction mode set.

15 [0018] In the embodiment of the present invention, intra-frame prediction modes of
current intra-frame encoding blocks of different sizes come from the same prediction mode
set.

[0019] At the encoding end, the intra-frame prediction mode is a prediction mode adopted
when an image block is pixel-encoded, and therefore may also be called an encoding

20  prediction mode. If at the decoding end, the intra-frame prediction mode is a prediction mode
adopted when the image block is pixel-decoded, and may also be called a decoding prediction
mode.

[0020] Step 102: Obtain reference prediction modes of the current intra-frame encoding
block.

25  [0021] The reference prediction modes are intra-frame prediction modes of available
adjacent blocks of the current intra-frame encoding block or prediction modes in a preset
backup reference mode set, where all prediction modes in the preset backup reference mode

set belong to the prediction mode set.



[ 0021] The reference prediction nodes are :nu-a-frame prediction nodes of
avai |l abl e adj acent bl ocks of the current intra-frane encodi ng bl ock or
predi ction nodes in a preset backup reference node set, where all

predi ction nodes in the preset backup reference node set belong to the

predi cti on node set. 10022 St_ep 103: Encode the intra-fraine prediction
mode ald882ki ndtaro 19HeEncre tan datrpfiamecpredistin deodeaprsording do dhe jreferencgg bt
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encodiél}gd%ﬁ&yﬁmg&qor ding to a size relationship between the value of the

intra-Trane prediction node and values of the reference prediction nodes,
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the present invention, if the current intro-franme encoding 10 bl ock obtains
two r gfredietioe mpidediobtdion predesor motle kstodigf edlenaecopdiagite tisime wbdtiensp a
second reference prediction node) according to intra-frame prediction nodes
of adjateetn hkorvks, oftthe instst Gime predictionedodst anslnvatees oo féhe vafenence priedistion
according to a size relationship between the value of the intra-frane

pr edi cp ,Wcaﬂ@t}\?aﬁr‘tﬂé@%fm‘?‘%eeﬂc@@égé’ﬁb‘é- prediction nodes, and encodi ng
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of the two reference pr ction nodes, take a resu of t'’he value of the

i ntra-dutARgPs g?éd‘fétioﬂnmﬁﬁ’@ @nmdnd@ valudSctdigingr ©di @;zbqelaﬁaﬁkm%%ﬁméh ngeval ue,
[ 0926] St ep %04 : Encode the prediction node encodi ng value by using a fixed

nunbervabdie bf the ihwva-Glain@i prediotien sodedad vhiues of drdrefarérice fridctimdmodes; adéd hits
into the code stream where, if a binary code | ength of the prediction node
encodi engodiap the predigtiemmede tiadinghalde incddenthb éollogfingpters: al | bits of the
m)ldse encoded bits are fI , ?nd at ki]itrq fl . g ki]itjt IS vvrjst ten ri n'(tlo tvhe cocigde
stldeanl00%Her e Stamel Wi Har Yalugoihe intsa-{iamea prestictiog; aedeels Lrepierbant vilne
predi C(Enil}cl) gng?e greggeegr%&%itigg rﬁlo?lle,ut?le ip?e({i&?onpﬁqggg gnc%‘c?lltn’g value equals the value of
the intra-frame prediction mode minus 1, and if the value of the intra-frame prediction mode
is greater than values of the two reference prediction modes, take a result of the value of the
intra-frame prediction mode minus 2 as the prediction mode encoding value.
20  [0026] Step 104b: Encode the prediction mode encoding value by using a fixed number
of bits to obtain mode encoded bits, and write the mode encoded bits into the code stream,
where, if a binary code length of the prediction mode encoding value is greater than the fixed
number of bits, all bits of the mode encoded bits are 1, and a third flag bit is written into the
code stream, where the third flag bit is used to indicate a value of the prediction mode
25  encoding value in the preset set.
[0027] In the embodiment of the present invention, regardless of the size of the current
intra-frame encoding block (that is, the intra-frame encoding prediction block), the
intra-frame prediction mode is selected from uniform intra-frame prediction modes.

Specifically, the HEVC standard gives 35 types of prediction modes for obtaining a predicted

30 pixel value of the current intra-frame encoding block according to encoded pixel values of



106271in the enbodi nent of the present invention, regardl ess of the size of
the current intra-frame encoding block (that is, the intra-frane encodi ng
predi ction block), the intra-frame prediction node is selected fromuniform
intra-frame prediction nodes. Specifically, the HEVC standard gives 35
types of prediction nodes for obtaining a predicted. 30pi xe(i@éval ue of the
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encodeg thé preliftBok AAe Qét MayiRCAThAL seg@sR. avail abl e adjacent bl ocks need
to have been decoded). For exanple, currently, encoding and decodi ng

sequenjoe28jgenet ahd ymbeldipieadof thet fresenndhuehtiyn,ahe réfememct ppedicionanddem aad from
left to right. Therefore, if being in the same stripe as the current
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bottom Therefore, if the upper block and the 30l eft bl ock of the current
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Adjacent blocks of the current intra-frame encoding block that do not meet the above
conditions are unavailable adjacent blocks. For positions of the left block and the upper block
relative to the current intra-frame encoding block, reference may be made to FIG. 2.

25  [0029] For the obtaining of reference prediction modes, intra-frame prediction modes of
available adjacent blocks of the current intra-frame encoding block may be taken as reference
prediction modes of the current intra-frame encoding block according to the encoding
sequence. For example, currently, encoding and decoding sequences uniformly adopted in the

industry are from left to right and from top to bottom. Therefore, if the upper block and the

30 left block of the current intra-frame encoding mode are available, the prediction modes of the



left block and the right block are taken as reference prediction nodes of
the current intra-frame encodi ng block. If one of the two is unavailable, a
predi cti on node nay be selected fromthe preset backup reference made set
as a reference prediction node, for exanple, the DC prediction node or the
Pl anar %Ledi ction node sgecifi ed in the HEW 5 standard (both the two are
predi cleftoblogecrnd thserghti Block rare HakenEp vrEEce ivedirte ameesctiothieng 8% ndar d,
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i n 4 hesthamkd! gothftEé BRE Urd PRl GRIn RGEEY SHRTicOinahBIEBVL Vidk€ enbsdingxadpl e,

it is assuned that values of the intra-frame prediction nodes of the upper
bl ock @nddingatdndhid, bhddie gfecifioepredictinmeihotiriauhredned entbediregnbinyeitiar, e bot h
34, and then one of the reference prediction nodes of the current

i nt r a-dndawil setcladdesgribébbéreing. Bhothathe wppsrrhlack rand gheiethblogk tof hd glarkand
reference node 15 set, such as Q0 or 3, is selected as the other reference
pr edi cinfrarframsdencodiigeblock ase smavtlablse thyr sdPEnsoRATGRIIRE MAdeshmay A% e
reference e set need to cope with situatjons of. "adjacent bl ocks being
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S ", abhe predi ctionc.npdes in the C . urt her
R s S A 0 (SR L e R L S U e

refer . g r t b T of
%ﬁu}%f&iﬁ%}?ﬂ& Rod&S QGC(%QIII%?{) %gﬁ‘@&:? i€, dFe Oé\@l%gl?gﬁ, itSPa&dufdeRdnAUERRS

reference ction nodes can e provi use the adjacent bl ocks
of t hepfCiherigih-fhRC fredicBol NAYEs| &DIhe  upPed bRRK CdnidOthe MEAEbIHEKU B t1asS clidiént DC
predi cti on node or Planar prediction node) may be selected fromthe first

r ef er einte-fewiec endbding dlwheacd boted4namiken ofie ofthe refacacppredictdn arodavdethe cannot
be provided because the intra-frame prediction nodes of adjacent bl ocks of
t he curent inbhdokneaersoding beokds 34, and5 spradldi walio fromptie badkap refeeamee mode

predi ction node with a val ye "0" is selected fromthe secon

0 "3
r dfer ewbesusleias Ocgr Bossslected fas flag egéargf?r)ep?repﬁeéwpéﬁ%‘@Wé%e‘?%ﬁw &
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val ue éfae " Nl REdididy ABePLIEME HakbiOp FRYEnREMEE 5YRHS, b ReHthet i8S Fort he

two reference prediction nodes are respectively first reference prediction
nmode Nadeplanke sedepdefeéranss: Ritasidetiianin® defifvb éeBrendd set valdue secdhd ModeA
and Model I may be set in a default sequence. For exanple, MdeA may be set
t @0a rrefee¢rencet. pVaeh atspecifiaddember vhesfbencdpredictioamdodds deihateye ovaied
reference prediction node of the upper block. 10031[ If CuitMde = MdeA or
Cul - N.tkgatsethdvbdjetont blaeks hf theamisrenhblock hes unavpitable, amrediceent arode fsueb e
equal s one of the reference prediction nmodes, the first flag}_ bit (the

| engt HheddC predictigp myodgry Haras peerictianagods)imay be sFlp¢tedHomnths Tirsaretesaise
stream first fl bit is used to .indicate whether the.intra-franme

ot ed Cf ON bbb A o e PR Gin s g e g bR AT e
refere redicti ol . For;. 0.+ pdi i -frane
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and 1 i.pdi.c LRf L&t hCly | v ®) idi m al |
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r ef er eeshdPrBelesdd 9. 0PEBuREURI neb@ssiie thentef@eddcanBdd s@dhay iberdividee intsor
exanple, O indicates that (.7urrMde equal s MddeA, and | indicates that

Cur r Mxdereegtsatoscob ey, mofO&R]atibnd, heditid peedictianmenqaied ki itlenref@dece modwsetequal
to either of the two reference prediction nodes, the prediction node
encodimay belbug tothetfiret fefarencefsehanl hesdead referensdsch & tg@)wne\ dmeaardbiding to
the size relationship between the val ue of the Ara-frane prediction node
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20 node encodi ng val ue equal s the value of the intra-frame prediction node
mnus 1, and if values of the first reference prediction node and the
second reference prediction node are both smaller than the value of the
intra-franme prediction node, the prediction node encodi ng val ue equal s the
value of the intra-frame prediction node mnus 2. Since the values qof both
t he i nYaluesiafdhetyn edererseonedipiien mades a1 respearvehcrshrederreds BRdiRdEI8E e 34,
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32 neeﬁ%gibf%h@iléf?bloaa%h@fl\%d%g WEAPBe & e&ﬁ@@ﬂr@&ikf?ﬂ}) {ﬁﬁ@@o%@%ﬂbé}%k\/&i ue is 31

and 32, e correspondl ng node encoded bits are 11111, and then the

cory espoddli ng VeluRicAk < RRJISALRICIEMbded MbdeB, SvhidM inkdrRnhatnhe idtRefr&aee
streamto nake a distinction, For exanple, when the prediction node

encodi pgdicdbruendds eghals tohe of ali¢ efprenct pgdivide neniegdid fivstt $agabie (tht 1didgth and
the third flag bit is O0; and when the prediction node encoding value is 32,
t he compebpdridi) ngd avdeondritapdetianei wsttear intolthe tode strednt. Adetfivbtrtpgf bittg used is 1.
O course, the setting may al so be; when the predictiogn node encodi ng val ue
i s 31, totipgicats prhetliss e nGarisme radisdenmere of HiecugentipredicionRupih s MRSTHCT | ag
bit is 1; and when. the prediction. no encodi ng, val.ue i t he

cor r oot R Hoduewco e oS mare. F0r kgl & Htsaies ot figy i fpmge o

[ 3] Eaqr. exanpl.e. 41 1S assu t hat en.: l,ue .

it 2 PO TP bbb il BESHIS S MR 06 VBT o) 0B hfithe

intr a'i&fergﬂﬁag%lgrg&igﬁ&gﬁloﬁ?%&ﬂ%fﬁt tﬁﬁﬁﬁﬂe\’@fe%‘er%? At mddes: The Sechhd  Let

the fi Its be 5, an e resu 10 encodi ng the

I ntr a-fldcapm iPiRdit6 ih@bateBderefderteTridittid MAAY cG@€o eHe ihira- ikl gredictiot he
nost |ikely nodes are respectively 13 and 20, the result of encoding the
I nt r a-thodaT®op eeahnsit,i Dindivatte thas Card4dleteghhls Mydergded dfindi2atedtha0OurrMode he
nost |ikely nodes are respectively 8 and 10, the result of encoding the
i nt r a-dqualseMededtli ction node is a 5-bit binary code of 10 (12 2), 01010.

15[0034})I n the_ enbodi nent of the present invention, because the sane
priddi ciOP3H modiethsetntiasraes presictione@pde oAb PGk do gHithgr pf dhefivo dpterice dur i ng

th in f th I .of t Utra-f di ct] . th .
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encodi i - i i ) r are
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saved, n anot her optio podi ment, simlarly, it is assuned that
t he nuirb@eti®f mbbe iPsesteCihhfl vVARBEST only diterefiretieGirédftioiD@A8ds ahe pedidbioni N

order to solve the problemthat the val ue
20 mode encoding value equals the value of the intra-frame prediction mode minus 1, and if
values of the first reference prediction mode and the second reference prediction mode are
both smaller than the value of the intra-frame prediction mode, the prediction mode encoding
value equals the value of the intra-frame prediction mode minus 2. Since the values of both
the intra-frame prediction mode and the reference prediction modes are 34, the value range of
25  the prediction mode encoding value is 0-32. Obviously, when the value range of the
prediction mode encoding value is 0-31, the prediction mode encoding value can be directly
indicated by a 5-bit binary code having a fixed number of bits, while the binary code of 32
needs six bits. Therefore, when the prediction mode encoding value is 31 and 32, the

corresponding mode encoded bits are both 11111, and then the corresponding value of the

30 third flag bit is written into the code stream to make a distinction. For example, when the



range of the node encoded bits can only be 0-31, three reference prediction
nodes nay be set for the current intra-frane encodi ng bl ock. For exanple,
the prediction nodes of the 25 upper block, left block, and | eft upper

bl ock of the avail abl e adjacent bl ocks are taken as the reference

predi ction nodes, or, a predefined prediction node is thrther set as. a
t hi rd Pefishenaodsrcageding yplugosél.dhe cpactpaadias mpede sngadgdabifssare 1d b, and

dicti des. of th ilable.left block and l.ock d.
51 i | ey AR Bici o s 6 b ShcBncrrintiofe ARB a7 pAEPE IR acent
bl ock t j.Ct.] f
the. soParErhled B ard 1L R R R DREERR S} P QP BASe Ihe n I hE T OB e

encodi ?Heﬂ’ ﬁleuﬁrg(éifcﬁgn nﬂ%fegl%&lﬁ g QhlpUb B agld frdspdddB hge \éﬁl:ét%dogits;f &8

inn-a-frane p ction node 1s performed according to the nunber o

r efer enae paRIdihe tthidd AR ALSIst haindayensiiB| gr&dictidiamoti® @nddilinvilnane3prigdi ction
node, so as to obtain the prediction nobde encodi ng val ue. Because there are

t hr ee ¢efeepamniie: poéeemidehbimaed ] 1ldnandibe thitdhBag/bit is).r ange of the
intra-frane prediction node and 5 the value range of the three reference
pr edi ci0033 nodies expmple, 34 is tdssumed theatr ahge the vahes pf dbé cwient atreframeodi ng
value is 0-31. That is to say, the fixed nunber of bits of five bits can
al way sPrsdictienanads ipdes ardnteningal Hkely vrles jof the ingragframe, pradictionaadssedie of

Eﬂfr et e 2916%?@??1;3%?% fié ﬁﬁéﬁeﬁfﬁ%%hé35’35"4’31?%6%5“{0&‘??
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val ue according to a size'rel ationship between the value of the intra-frane
predi chb@isnsieitamthry 3baest o, ol 60, TR IEEKE Skl aabdds e redPeleiselgBaRnondi ng
the prediction node encodi ng value includes the fbllow ng steps:

15[ 003h Stsaft cfASoding tlee nahfeaned picbietion malefis arfebip badiyc todenofimddd 2i-s2gr eat er
than a value of only one reference prediction node, take a result of the
val ue @f01he intra-franme prediction node nminus | as the prediction node
encodi nﬂ value; if the value of the intra-frame prediction _npde is greater

t Han vidP3s ofn theembadinenod thy gset inysnien dscavsa e sameduedisily mPRSesa| ue
f the i -franme. dicti .pod ] 2. th edicti d di
Val e 1Sl 80 DI PIRekof KifiEeR: SAF ( BRenbcIBuGEeSh HF YHIHh YaPtes of
the th i Chi . . th
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][ 0037] Bt ?ﬁe&%ﬂx}}ﬁogﬁ OFGIQSOQP%I%lgq‘I\Br&Qi i trh ¥R chRAerenRReti N @ ¥ nHEceRdryed 84 the

i xed nunber o its to o in node encoded bhits, and wite the npde

encodegidiidng] judp@ehte glkd Qletimarthe ZREQABBbEes BHits fof cli@dilgGhe Intrdframe
enbodi ment of the present invention further provides a

20  prediction mode. Thereby, system resources are saved.
[0035] In another optional embodiment, similarly, it is assumed that the number of the
prediction modes in the prediction mode set is 35. In order to solve the problem that the value
range of the mode encoded bits can only be 0-31, three reference prediction modes may be
set for the current intra-frame encoding block. For example, the prediction modes of the

25  upper block, left block, and left upper block of the available adjacent blocks are taken as the
reference prediction modes, or, a predefined prediction mode is further set as a third reference
prediction mode on the basis that the intra-frame prediction modes of the available left block
and upper block are used. Similarly, when the intra-frame prediction modes of the available
adjacent blocks are the same, the reference prediction modes are supplemented from the

30 reference mode set. In the process of obtaining the prediction mode encoding value, the

10



decodi ng nmet hod. The net hod includes the foll ow ng steps: [0039] Step 301:
(btain a first flag bit froma code stream where the first flag bit is
used to indicate whether an intra-frane prediction node of a current
intra-franme decoding block is the sane as a reference prediction node, and
when the first flag bit indicates that the 30intra-frane predictjon node of
the cuphessiion; oft subtrgtiiee! dewe dhayelpe 66 kha mtgrfranas gradidtiop Mogeeis ed

8
redicti .nodes, obt ai d d bits f th d t di
Do t heATePReiae oL aRmbeT Bf Flcropesouregision medes thal ek ypalleh Fukithe T ige
encodi ng,val ue accordi.n he . pnd i " tai
refer e?{gglc ?lgfﬂogf’i 3 nash%gg%sa?noéwt %d}ah(}%rrggn&?%%ngdlgﬂﬁe }ug’E Iﬁg%%?%%ﬁe a?}?g]brﬁ ]S'fl Ieg
304: i N - a i i E 1. =
Gocodi e kit Aoblay BEFE IR IROGT Mo hEMEHIL FRNCHON It bR 1 ode

engodi ihg WdlcU@nd & i Ulse offeiciee pRIJEIBAGRoMIsCHE AL BANtHADERSe rdn@043]thé ep
305: Decode the current intra-frame decoding bl ock according to the

10i nt rgredicasm emode edéwlihgnalo® the0-310Th4] ik o sdye tientiradi nremtter of bithef five St

i nvention, corresponding to the encoding end, intra-fra ic prediction nodes
of curcaardlways baufedatvepatrodenvgdingothat isfto gay, fiertherembpdisrent ofrghef prgsant he
same prediction node set. O course, the prediction node set of the

encodi inyension, ths obrenigg pefergacopredisipeBlpdatal the comrentprtsxiTame SRCIRRL L of
the dei(tzlosctlci:pn%fri]r%ludes: obtaining three reference prediction modes of the current intra-frame

10  encoding block; and in step 104, when the intra-frame prediction mode is different from all
the reference prediction modes, the obtaining a prediction mode encoding value according to
a size relationship between the value of the intra-frame prediction mode and values of the
reference prediction modes and encoding the prediction mode encoding value includes the
following steps:

15 [0036] Step 104a': If a value of the intra-frame prediction mode is greater than a value of
only one reference prediction mode, take a result of the value of the intra-frame prediction
mode minus 1 as the prediction mode encoding value; if the value of the intra-frame
prediction mode is greater than values of two reference prediction modes, take a result of the
value of the intra-frame prediction mode minus 2 as the prediction mode encoding value; and

20 if the intra-frame prediction mode is greater than values of the three reference prediction
modes, take a result of the value of the intra-frame prediction mode minus 3 as the prediction
mode encoding value.

[0037] Step 104b'": Encode the prediction mode encoding value by using the fixed number
of bits to obtain mode encoded bits, and write the mode encoded bits into the code stream.

25  [0038] Referring to FIG. 3, an embodiment of the present invention further provides a
decoding method. The method includes the following steps:

[0039] Step 301: Obtain a first flag bit from a code stream, where the first flag bit is used
to indicate whether an intra-frame prediction mode of a current intra-frame decoding block is

the same as a reference prediction mode, and when the first flag bit indicates that the

30 intra-frame prediction mode of the current intra-frame decoding block is different from

11



15[ 0045] At the decodi ng end, the obtaining of reference prediction nodes is
corresponding to the encoding end, and it is only necessary to take
decodi ng prediction nodes of avail abl e adj acent bl ocks of the current
intra-frame encodi ng block as the reference prediction nodes of the current
intra-1-ane encodi ng bl ock. For exanple, intra-franme prediction nodes of an
upper Tsfaserice avetlietionenedas) eiringhodchenceed itk fromithacedessticaeceending 91tBek are
taken as the 20reference prediction nodes of the current intra-framne
decodié%fqﬂuggﬁTo Big461Similar to the encoding end, in the enbodi ment of the

' ' b abl dj ;ac. bl.ocks of [ -
Gecoai Mgl corRoal T Bbabe BRORFER wiiRa il AR SR Ie IR SERE" e

stripc,as qtg[h% current intra-frame decodi ng bl ock; and 2. having been
decode&{ % 847]If the prediction node encoding value is greater than or

equal fog4Mal uggpain3abbiailR AR REG IR REi&Idf o NBETRmd predistisiebleki ned
that a result ofp the prediction node encoding value plus 2 is the val ue of

t he i no4e]f r aseppsedi Obiadh the derpfrainbepredictientmodet vA-the anmrente todi-ngnd| ock;
if the prediction node encoding value is greater than or equal to val ues of
only afeeodihg thiwkraet@dmgae apizdietatiooshis befvteen shederedictivmawde sacoding eduet  of
the prediction 30 node encodi ng value plus | is the value of the inn-frame
pr edi candomlues @éthefreferance prediation magdep.a4i ame decodi ng bl ock; and if the

predi ction node encodingg%flue is smaller tha v&lueﬁ gﬁ al |l the reherence
predi 0P nodi®, 30%e DsFedsi &R SHTRRA S EREYRT riFcodPE Plrek agRedings 19 HBC v al ue

of. t he hn%{a-fra t.(;orediction node. 100481l n the enbodi nent of the present
i Went B TARKSMACLRIONDPLE £ ag bit indicates that the intra-frame

pr edi %p%g moge 4o erﬁg(?diﬁlgﬁtr ei@r%s[ﬁggs fﬁfv@ﬁtﬂﬁl dg Ig&gan li9Gke bcddlty; SRITe as

one of ref'erence prediction a secon it 1s tUther

obt ai ngga a8 $h&i 6o todks 8RR entPLAEANE detdBndblocks oli8ielrdn® sizegltsat e t he
reference prediction node equal to the intra-frame prediction node of the

cur r enfroith@sdnicpredidecoiodg sétl Of kourk§A4OpBHivtibamiode sehefithe becodinpoohelds bi t s
are not "11111", the prediction node encoding 10 val ue equals the encoded
bits; thasamtenordoerespinds euthbiprediciioa mddelset vf the dednding ¢idag bit is obt ai ned
fromthe code stream and the prediction node encodi ng value is obtained
f ridm t19843r esét thaedecadivgeail.ife pbtatmieg ehicfarerqeggedistion modes is corresponding
to the encoding end, and it is only necessary to take decoding prediction modes of available
adjacent blocks of the current intra-frame encoding block as the reference prediction modes
of the current intra-frame encoding block. For example, intra-frame prediction modes of an
upper block and a left block of the current intra-frame decoding block are taken as the

20 reference prediction modes of the current intra-frame decoding block.

[0046] Similar to the encoding end, in the embodiment of the present invention, available
adjacent blocks of the current intra-frame decoding block need to meet the following
conditions: 1. being in the same stripe as the current intra-frame decoding block; and 2.
having been decoded.

25  [0047] If the prediction mode encoding value is greater than or equal to values of all the
reference prediction modes, it is determined that a result of the prediction mode encoding
value plus 2 is the value of the intra-frame prediction mode of the current intra-frame
decoding block; if the prediction mode encoding value is greater than or equal to values of

only one of two reference prediction modes, it is determined that a result of the prediction

30 mode encoding value plus 1 is the value of the intra-frame prediction mode of the current
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100501When the encoded bits arc obtained, in an enbodi nent of the present

i nvention, when the encoded bits are not "111111, the prediction node
encodi ng val ue equal s the 15 encoded bits; and when the encoded bits are
"11111", the third flag bit is obtained fromthe code stream and the

predi ction node encoding value is obtained fromth.e preset set according

t o t heintrhifraghef daggdipigtblockp andeid sempticdigtign mode eaendingvalee isemallenthen yab@s ct i on
nodes of the intra-frame prediction blgock includes; . obtaining.two reference
pr edi c@fi ﬁhth%wé@?n%egf%%m%eﬁi § Drelctiqn; mede eneRding 8%1?1&1? 34%‘%*5& Bf the
current 1i n(té,[rt -frag deco ing bl gick 20 according to a size relationship

bet weefftth E?H‘(ﬁ‘ia' PBRHPIFGEECRAWSEi ng val ue and val ues of the reference
predi cti no i o LGHLiQn L D@V i mal | er
Phan P38, "oRt M bty otk afesBRcl Ghic W RER T P AR B Rl T oy
the vahuenttf fhRe phddidtRml thedBo e dictitaRrindcerbalife bivek Y edisainkas orpde
encodi ng value; if the prediction node encoding value is greater than or
equal §fhergerRhcd hredicabr @ded, atdecoddag It &r farther dbaipedftomtthenodosteam.it is
determned that a result of the prediction node encoding value plus 1 is

t he valleseobnd Fleg bittis aseflrta ieligate tieatfeomcapdatictmndnode ¢duel tortbeita-Gameode
encodi ng value is greater than or equal to the values of the two reference
pr edi crredintiomoiede O?theicyrrd@tletrrf#rﬁﬁ@@ depedingblogkul t of the prediction node

encodi ng value plus 2 is the valye of the jntra-frane prediction de.
301005[1)81‘?i anStRE#LS YH8; the spesied thifs as¢ égtenltlliﬁvél?ﬁ P@ﬂf?m%r“?é’éfereé‘f:gagﬁce

G AR TR P SHErRELTEY GHEEDH HoeTDE b TS SO L.
rodes, obtt(jﬁgea/ ﬁ'loHletlhg fcp&f? ?treltaﬂ{é rag%'j E}Wdi@{igg b Q:Hc&%ﬁ]%wﬁﬂé’ Fs' Shtdil&d BbRCLEL T ON

node encodi ng val'ue; Ion nmode encodihg value 1s greater than
or equiksd: Qetdc¥sthit tth<RlrY Mapeitof the three reference prediction nodes, a
result o? t%e prediction 5 node encoding value plus 1 is the value of the

i ntra-fposeE pveskicihe GRcomAsbitsi dre bbitedeti & eabodindat ehdrdiragny alvestiors ganer
than or equal to values of only two of the three reference prediction
nmodes, wherr @sukncoded tHils ge edit ctlil bii " mtce predition ngodaalenedpigu yalRe | esualsethgal ue

of the infra-frame prediction node; and if the prediction node encoding
valsue énsodedebitssand ehendhe eegedrd bigs weg Udd110% thentbird lagebit st drtanedk irgretdect i on
nodes, a result of the prediction node 10encoding, val ye.plug 3 is the val ue
of t hecodft $Eams AR PieeBicdiclign Rede cneestins VAU IS 8]%@1‘]";1'[?5@1‘ ﬁ’ﬁnﬁreﬁ?’tefﬁ%cti on

de i t aj t.h t intrad decodi
necor digrais Erige e 8% PlnEonrBn SN et g i 8 PEBRE, RRA e

fi e ' . . ; _ .
B b S e P o
15pr oviylginfheC B SPRAFINRIpRAKAGH NodP PG MdiTuAbst GasPHhNG aRdangt Block

20  according to a size relationship between the prediction mode encoding value and values of
the reference prediction modes includes: if the prediction mode encoding value is smaller
than values of the two reference prediction modes, it is determined that the value of the
intra-frame prediction mode equals the prediction mode encoding value; if the prediction
mode encoding value is greater than or equal to one of the values of the two reference

25  prediction modes, it is determined that a result of the prediction mode encoding value plus 1
is the value of the intra-frame prediction mode; and if the prediction mode encoding value is
greater than or equal to the values of the two reference prediction modes, it is determined that
a result of the prediction mode encoding value plus 2 is the value of the intra-frame
prediction mode.

30 [0051] In another embodiment of the present invention, three reference prediction modes
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[ 0054] Referring to FIG 4, an encodi ng apparatus provided in an enbodi nent.
of the present invention includes; a prediction nodul e 401,
configured to obtain an intra-fiame prediction node of a current
intra-franc encoding block froma preset prediction node set, and obtain
reference 20prediction nodes of the currenta-franme encodi ng bl ock according
to i ntara-obtazed direstly.cEhennifrtbe @sedistionvapdeagcediag) vabusnis spiedekhapfvatuse ofur r ent
"ntra-frane encodi ng

bl ock: | l e 402, confi i
a L i r sthe ﬁhra% ralprengpradistio Bodss ﬁ%ﬂavﬁla%eéﬁhggwgaqggmg ﬂ?éeq%féw%?lgﬁieggqrﬁg&bg t }N[)'nt ©
nmode ng t intra-fr. icti .nod .he fi it

e RO Ak BT B P O R SR Lhp3L ol s o

the reference edi cti X : g redi ct.i Jf@ﬁi@p i ng
nodul _egqilﬁgﬂ,a aCVOH_ei (gljuo_r(hté%8?%&@%2%#%3“??&?%%? té(?rneglgragegdlﬁté%élagn rmder%glfggtgllklle
engodi IBSd@lz&%HingSvaﬁief J16¢ e0 theAMedflthd HeralRfes FiRGRIIBA Bde! ifdie prodREon Obt ai n
a prediction nmode encodi ng value according to a size relationship between
the vahpée efcodify Vdlhé & freatd® thiahest fubDto valdes ahenlyalvoest the thice refefercence
predi cti on nodes, and encode the 30prediction node encodi ng val ue.

10055 Igrbéicsgeaiokles; aopsuladt tig prediutiors nofle teheodimge daloe ipbus Jrisdihe evai@1of thhe 1 ag
modul e 402 and the prediction node encoding nodule 403 are simlar to those
i n t heinsadiadienpredistipo dngsiep andi éfitherpredistiembide masediag velve ip et thamvent i on.
100561For exanple, it is assuned that the nynber of predictipon.nodes in the
pr edi c¥dush tyares of the thies referpyce pagsiicipnnMaRese r‘f‘bl‘:?d?lﬁé’ﬁttg%fpr?‘ﬁ‘é“%’r E’é?aﬁt

! nl\6e nt én%gdintg r\l/glu%rp udsI 3Cits Itl?enva%)edgtl fhe fln%;lé-tlrésme prediction mode.

[0052] After the intra-frame prediction mode is obtained, the current intra-frame

decoding block may be decoded according to the intra-frame prediction mode.

[0053] Corresponding to the encoding method and the decoding method provided in the

embodiments of the present invention, the embodiments of the present invention further
15  provide a corresponding encoding apparatus and decoding apparatus.

[0054] Referring to FIG. 4, an encoding apparatus provided in an embodiment of the

present invention includes:

a prediction module 401, configured to obtain an intra-frame prediction mode of a
current intra-frame encoding block from a preset prediction mode set, and obtain reference

20 prediction modes of the current intra-frame encoding block according to intra-frame
prediction modes of available adjacent blocks of the current intra-frame encoding block;

a flag module 402, configured to write a first flag bit into a code stream according
to the reference prediction modes and the intra-frame prediction mode, where the first flag bit
is used to indicate whether the intra-frame prediction mode is the same as one of the

25  reference prediction modes; and

a prediction mode encoding module 403, configured to: when the intra-frame
prediction mode of the encoding block is different from all the reference prediction modes,
obtain a prediction mode encoding value according to a size relationship between the value of
the intra-frame prediction mode and values of the reference prediction modes, and encode the

30 prediction mode encoding value.



specifically configured to obtain a first reference prediction node and a
second reference prediction node according to the avail abl e adj acent bl ocks
of the current intra-firtnme encodi ng bl ock. 10100581If both an upper bl ock
and a left block of the current intra-frane encodi ng bl ock are avail abl e
adj acent bl ocks, and intra-franme prediction nodes of the upper block and

t he | ef005%l ocKhefspedific operaténg resnity of the prediginnonpdige prdbeéﬁie geduiefeht | the
intra-franme prediction nodes of the upper block and the left bl ock amtaken
as t heanfd; the predistionanede preoding nekiladdé asnaimile e Shasan st Gicoiog fﬁ?teaén ction
node of the. current intra-franme encoding block; and if 15 enough reference
pr edi RPHIeHBHBE © ﬂﬁ‘&%enggf%ﬁ%%ﬁ&dn‘f%‘?lg{‘he current intra-frame encoding

bl ock rdi to avai | hac I - : nce node
may. bel0DaRen A8 HPOH B Lo B ehRF BT RR D of 61 ig Bn i GRE i 1 BB

Speci fi o if both the upper block and the left block of the
cu?ﬁenltﬂgféén%e)r{;is-%uruzﬁshe encodi ng bl ock are avail abl e adj acent bl ocks, and the
i ntra-fooene P din eh®odimae Sofothet ?@es@tﬁpﬁ{veﬂﬁ&ﬁkth@nﬁreﬂh:ﬁoﬁomb&fﬁl‘e dlodk of
the current intra-franme encoding block are the same, the intra-frane

pr edi cépecificatbd eordfiguirdietaippein blfostkrefererndeepredittiorbhmdk anfl & heoond reference
intra-Trame encoding block is taken as a first reference prediction node,
and a pedseon pneli ecdoodingoidethes awalablst adjacandrhletks pf i cvitent Hitdelizae as a
second reference prediction node; or if the upper block of the current

i nt r a-McadBgdekdi ng bl ock is an available 25 adjacent block, while the

55 0B PR LTRSSk
Tt eDCe B SR TR, G030 266 Shian R 3050 SpEeddAamtE

T the e%ﬁ?&!’k & 138 KuREntt igﬁ'g-%?ﬂe\?ﬁfclogﬂgrlﬁééﬁ AT 886 ROinRh SFdtnd PredRition

unavai e 30adj acent he left block is an avail abl e adjacent

bl ock, mbig @tREuphdrHlodiOAR! @k 1&thBlock @fd takbo ek thef fikhef@biidespitdictid Motie ame
encodi ng block is taken as a first reference prediction. node, and a

pr edi cindothe sochedi rsfesaice pratictionomoid ef fireeaetenb atlatfipame teccelgeblodideandef as a
second reference prediction node; or if both the upper block arid the left
blldck aougheefergnee prediotivn anddeasanmnt dedibtajngsl e ke canrent infsa-frmgNEoHag acent
bl ocks, two prediction nodes are re-selected fromthe preset. ba

r ef er difeek aesaelingto e ayailahle pdjpesns blacke apresht CelPEHCFBEe LAY bF ?@%‘g a
reference predigction de. [[00591The prediction node encodi ng nodule 403 is
speci friegaéqzrf% g cft}o&]p(é tp 61;14ke up tﬁe number. gpemﬁcaﬂy,
if both the upper block and the left block of the current intra-frame encoding block
are available adjacent blocks, and the intra-frame prediction modes of the upper block and the
20 left block of the current intra-frame encoding block are the same, the intra-frame prediction
mode of the upper block or the left block of the current intra-frame encoding block is taken as
a first reference prediction mode, and a preset prediction mode is selected from the prediction
mode set as a second reference prediction mode; or
if the upper block of the current intra-frame encoding block is an available
25  adjacent block, while the left block is an unavailable adjacent block, the prediction mode of
the upper block of the current intra-frame encoding block is taken as a first reference
prediction mode, and a prediction mode is selected from the preset backup reference mode set
as a second reference prediction mode; or

if the upper block of the current intra-frame encoding block is an unavailable

30 adjacent block, while the left block is an available adjacent block, the prediction mode of the

15



if the value of the intra-frane prediction node is geater than a val ue of
only one 10reference prediction node, take a result of the value of the
intra-franme prediction node m nus as the prediction node encodi ng val ue;
if the value of the infra-frane prediction node is greater than val ues of
the two reference prediction nodes, take a result of the value of the

i nf r a- feftareckppthectuirent nttiefrare gacatlings blokle ip kaken @6 iaofirshodferceercpdilisiioval ue;
encode the predictjon node encodi ng val ye by usi a. fixed nynber of bits
to obt@pPAe.nm¥de? EFRdirdion Wpde is %Frlu‘?ft"“«&}? from § é’rﬁiftﬁiaglgd?o@éﬁe'b‘iet QoA SE hd code
stream wh ri, if a iqﬁé% &Qde | ength of the prediction node encoding

val ue ?egoﬁf’(? TERCCREHUNEIP{R QI nunber of bits, the node encoded bits are

111117 and a4 tE(%t{l grlxefsdp%gre @io%k L i 6l E fh%%ﬂrriaﬁl{iﬁtr&-ﬂ%m%%ﬁ@oﬁﬁé ﬁl%g]é wher e

thethirdflaé o indicate a value o e prediction no

encodi fjg WA HBblehdfdiEntHIES&! tWiEhredicHIP RlddBs ARGEREECEENBOH R Hrese! bidkap

present invention, the prediction nodule 401 is 20specifically configured

t 0 obtRidteddarB6dd Sdteised Eiest REREnCE ipdaliciRaietoas and di goddrdfienay picdahibr
adj acent bl ocks of the current intra-frame encodi ng bl ock. [00611l n anot her

enbodimedé. of the present invention, the prediction node encodi ng nodul e
403 is specifically configured to: if the value of the infra-frame

pr edi ck008%] nod&eipsedivtmatreode drandiag viziduke 43 is ppsgiftnaly zenfaguredid: t hr ee
reference prediction nodes, take a result of the value of the jnfra-frane
predi ction nodethgivalys of theintradrnepredictign MRslgds S’EF@E?BiLtj]??@ *\/‘éﬂl%?% PRYORE val ue
of , the i.ntra-frame prediction de.is greater .than val ues of t of the

{ Hibe TeEREealHsmets GReRdane: ohtiR¥aHe LRI p A PR G TBas R
infra-fra redji.ctio moous 2. | Gl C j yal ue;
and if{?ﬁgﬁiﬁ?§§b§ég%@eg%§§f% W?%ehggee&Qﬁgggggég&?ﬁgﬁﬂggﬁﬁggsg?hgﬂzﬁthree

30 ref %‘39{@ haR"aflles ldr e f(?&lt?ifereﬂ@é Efemdﬁ%ntrﬂ@ées,t faRe RIBLIICHT @R vimgeoefmeodi ng

val ue ual s the value o e intra-fraine prediction node mnis
encodeintigr e Piedidion MBEE nBMGOdiR%hY Prédictidh tfiddEntbding ivehd; ruedaer thof bi t s

to obtain node encoded bits, and wite the node encoded bits into the code
st r eanprediction mode encoding value by using a fixed number of bits to obtain mode encoded bits,
15  and write the mode encoded bits into the code stream, where, if a binary code length of the
prediction mode encoding value is greater than the fixed number of bits, the mode encoded
bits are "11111" and a third flag bit is further written into the code stream, where the third flag
bit is used to indicate a value of the prediction mode encoding value in the preset set.
[0060] In another embodiment of the present invention, the prediction module 401 is
20  specifically configured to obtain three reference prediction modes according to the available
adjacent blocks of the current intra-frame encoding block.
[0061] In another embodiment of the present invention, the prediction mode encoding
module 403 is specifically configured to:
if the value of the intra-frame prediction mode is greater than a value of only one
25  of the three reference prediction modes, take a result of the value of the intra-frame prediction
mode minus 1 as the prediction mode encoding value; if the value of the intra-frame
prediction mode is greater than values of two of the three reference prediction modes, take a
result of the value of the intra-frame prediction mode minus 2 as the prediction mode

encoding value; and if the intra-frame prediction mode is greater than values of the three

30 reference prediction modes, determine that the prediction mode encoding value equals the

16



[0062] Referring to FIG5, FIG5 is a schematic diagram of a decodi ng

appar atus according to an enbodi nent of the present invention. The decodi ng
apparatus provided in the enbodi nent of the present invention includes:

a code streamreadi ng nodul e 501, configured to obtain a first flag bit
froma code stream where the first flag bit is used to indicate whether an
i nt r a- Yalemofehpintdiframopredistien ofodg nonwy Hréndi ntra- f rame decodi ng bl ock is the
sanme as a reference prediction node, and Y\/nen t he Oettlirst fla

| . Lt
i ndi cat es t hatn¢adé thepregiqtion faodsr @WPLing gl Ysdeu s ¢ ’iﬁf}r"r“é‘ilheri%ﬁ?’fté-t‘? rame
decodi block is different fromthe reference predictiqon _nodes, obtain
node e‘ﬁgﬁaé‘&f) iepgo‘%pé’htﬁ’t %t&gh%@pggmcgggcgﬂlgq IHB) ?180 éef%?énal'nunber of bits,
wher e i ntraxfr. ictdpn de | r ié&é]!’ o en the
infra- ﬂpbgﬂe d ggeé{lﬁ%%%&ggﬁ 5?3#1% Qgﬁ -%esgtge@igac# gﬁ e e%gnaggg%rdggﬁ g%ﬁ?%%t\a@rmde
obtsai nj Fﬂr@dﬂd' entbodih ol hPinQBt RN Theh&doR pRIRYrelianinmdes of
thé}5 iza%clragr-d al r?gl pr egingitg?grf]giglrlggslg; 1zgxlnd . Oa e(?(i;di ngqurmc}ul em503,
confi gihesdihentTtiad presenPiRdhtidd @Bludede encodi ng according to the node
encoded bits, obtain the intra-fram .. pi edittion node of the current
intra-frame decodt sgeanl madingaomiutt 5, tonfaguséde abedimnifosihighiteemeande he
predi ction node encodi ng value and values of the reference prediction
nodes, staagh, vbewdhe fike flogbitdntsedop mdicats whabermciotpritrn pedicherBede A2t o t he

intra-franme prediction node. [00631The specific worki.ng mgnners of the code
st r eansureeatingg-Traser fecod g blogkeis thg eangsese? Eﬁf%fﬁp‘iﬂﬁrﬁﬁ]fc%ggméﬁtaé‘fin‘?’}?@t dul e

orldUi G P bR RBPTaN T ELEUTR HONe SR e o OB SIS PRF .

the fi f. i i , 511 ] i )
nvent Ttk ERBGHh Srofl bR fofordice prp RGP RRe@ Dol g ko &l BillCRBRAREN.
mode o, qb e St & inkth 36 {diailimbd 8¢ 8L o fekinirs-tihin{d SEaitiod kAL e

reference prediction"nodes, the code streamreadi ng nodul e 501 executes the
f ol I owRgicE6eRDde bdopibiBwRACOdsrPirhise @6 Mg blodd klplkel-ddesdrdmi ne that the
predi cti on node encodi ng val ue equals the encoded bits; and if the encoded
hits are "111hYéferaot piadiaiohimoder ahmihing oatide 5§02, eanfigand t@obinaeferarnse
predi cti on node encoding value fromthe preset. set according to the bit.

15  prediction modes of the intra-frame prediction block; and

e

a decoding module 503, configured to obtain a prediction mode encoding value
according to the mode encoded bits, obtain the intra-frame prediction mode of the current
intra-frame decoding block according to a size relationship between the prediction mode
encoding value and values of the reference prediction modes, and decode the current

20 intra-frame decoding block according to the intra-frame prediction mode.

[0063] The specific working manners of the code stream reading module 501, the
reference prediction mode obtaining module 502, and the decoding module 503 are the same
as the decoding method provided in the embodiment of the present invention.

[0064] Specifically, the fixed number of bits is 5.

25  [0065] In an embodiment of the present invention, when the first flag bit indicates that the
intra-frame prediction mode of the current intra-frame decoding block is different from the
reference prediction modes, the code stream reading module 501 executes the following steps:
if the encoded bits are not "11111", determine that the prediction mode encoding value equals
the encoded bits; and if the encoded bits are "11111", obtain a bit from the code stream, and

30 obtain the prediction mode encoding value from the preset set according to the bit.



Correspondi ngly, the reference prediction node obtaining nodul e 502 obtains

two reference prediction nodes; and the decodi ng nodul e 503 executes the

following steps: if the prediction node encoding value is snmaller than

val ues oldie two reference prediction nodes, determ ne that the val ue of

the intra-frame prediction node equals the prediction node 5 encoding

val ue;Cortesphadipglgdhe réferennppiedistion diatlg obsdiniag ingodule 20 ebtainp 4o sefergedl to a

val ue of only one of the two reference prediction nn? f,.deternin ﬁhat a
e i iht

resul tpredictiore pedssi eed dhe nisgadisacaiig v gEepHidst 'fae ifRte bt he
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obt ai ns e reference prediction no and correspondi ngly, the decoding

modul e,mPIneFaHE @Fo trbRrdnek | RUlifbrseRss, deferibhie Maediredloof thedsredistiodi ng
value is smaller than values of the three reference prediction nodes,

det er ninoée thatditghealvalples ofistthe viahier o fheaineafraedi ptedenionodede caudl i€ thhe

predi ction node encoding value; if the prediction node encoding value is

gr eat epredingon arodecerabding ealwealisugreafer shary opequalf tot Hdugshpk éha BFereigeeace

predi ction nodes, determine that a result of the predictio de. encodi ng
val ue Ipedistian medes, detgrming that apganly o tha Predighion grests cP GRS Pfﬁ@é plys;2 tSHEe

predi ction fl{ﬁl ode Igé?codi Eg val u% is greater than or equal to values of only
t i of VAlHROfithy Bbrerizanas BsERAR BYEL i on nodes, determine that a 20 result of

e PBkA' | O TR RRBHDSY Bl HE, Blsky Iichabhcu) abiearRt Jrhfcld poatr ame

predic redi'ction node encoding va I's greater than

: ; (o FIey 2} i t hat
or €q talh@g;/lﬂbﬂllﬁé eS?PC%qT%HE %@ rbRf&e &R RInoHEL hndDRRspstRimlyI the t ha

aresult o e pr e encoding value plus 3 is the value of the

i Nt r a- fdcadm g REERH €508k 0BEE thd R06WInEgefshifBe prdidrRaanody émodingraluees el y
specific en%odl ments of the present 25 invention, but arc not intended to
limt dnhdleprlemhechisnfshofireofeftrorcepredienvn imvdestdetmmmindntpatydueivatueorf the
replacenent readily &mired out by a person skilled in the art within the

t eléhni inah-fiewwpprediction asett equatshtheppredictien impderaniceding halue: fiathe pedistiant he
protection scope of the present invention. Therefore, %ﬁ%@p[@t ecg on scope
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20  result of the prediction mode encoding value plus 2 is the value of the intra-frame prediction
mode; and if the prediction mode encoding value is greater than or equal to values of the
three reference prediction modes, determine that a result of the prediction mode encoding
value plus 3 is the value of the intra-frame prediction mode.
[0067] The foregoing descriptions are merely specific embodiments of the present

25 invention, but are not intended to limit the protection scope of the present invention. Any
variation or replacement readily figured out by a person skilled in the art within the technical
scope disclosed in the present invention shall fall within the protection scope of the present

invention. Therefore, the protection scope of the present invention shall be subject to the

protection scope of the claims.
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obtai ning reference prediction nodes of the current intra-franme encodi ng

bl ock, wherein the reference prediction nodes are intra-frame prediction
nodes of avail abl e adj acent bl ocks or the current intra-franme encodi ng

bl ock or prediction nodes in a preset backup reference 10 node set,
wherein all prediction nodes in the preset backup reference node set bel ong
to the prediction node set; g afirst flag bit into a code stream
according to the reference prediction nodes and the intra-fratne prediction
mode, wherein the first flag bit iSLAMPto indicate whether the
intra-frame prediction node is the sane as one of the reference prediction
nodes; nd'1§W$h$n‘the intra-frame prediction node of the encoding block is
di ffer BRELFCERPES IS t he reference prediction nodes, obtaining a prediction
node encodi | i i . i in-hetween the val ue of

t he intra?r$gﬁéﬁﬁﬁ§a%%%?%%‘@%H%QQ%H%Jéﬁﬂéghb bgﬂggpg?gﬁ'nce prediction
nodes, an cxeTell [ Hictid iRGa- ing block frohh#
encodi ng ﬁ%tt%ﬁlg%%{g%gtraglﬁ r?gé ﬁ‘gﬂfgflgi ﬁ]uo??@mg’ggi&ﬁ 1?%%%%3?8% ogn node set

7060 NPk prafictidhPRS O s it it idRd@sme Protdtion madges afprédietidminodef r ane
predi ction node is 0-34, and a value range of the reference prediction
nmodes ddopfed3vhen the cidrent heraefiarne emgdingtYlock iapoei-dncrgled,o cl ai m 2, wherein the
obt ai ni ng reference prediction nodes of the current intra-fratne encoding
bl ock conpblamésg refiyeierfiredjctionf inpdes afdhe eurrns infraefipe eetodineddodn dvhgrdecond
referencefpredictipn node according to humframe 25predi ctiqn nvggs of

avai | aBF sefarenee piedichpp axasle pret InRa-diameaiedichen mofdespe V@ e‘ﬂaiaaljcw qeks 4.

T of or GHCB SRR PR A eANdE etk SrfeAEHoh GHEE® bt AAreE BIABASRIEE: i ng

cadfr 1 opfesE, BRSO BST pBhe HREBS el B P ST R RO T B

intra-frang,enoadihg bl ock are avail abl e adjacent blocks, and intro-frame
predic@%on %DQES d?’the upper block and the |eft block of the current

ni tra-frageitapaausithddiotko At&icditdh@raeadrdingal itgctdiendeptddictionaneddaraadi ct i on
nodes of the upper block and the |eft block as the first reference

pr edi cthé dntraviideicSandictitre neelepniiereaf dreefice flapddi ot iwd toodéicate whetheruthe ent
intra-franme encodi ng bl ock; or if both an upper block and a |eft block
of t heintranfragret predictien moders thosavel artis| A dhe fwenceairpdigfion magdescatd bl ocks,

and intra-franc prediction nodes of the upper. block and.the |eft hlock of
t NS cur r emthen dhe givarfigre @religiongmpie ek the E“qoﬁ@gs'%}ﬁéf 1§ gﬁeﬁﬂit dFPH r?ﬁr €lianme

dict de,.of th .block or. the left block of th t.
"t r a- PSS SREUH A5 OGRS Priigtonrods rpiifoutis APl folfe, and

7ol oo SOMEA B, R TR BEF 0 PR R RO BR A
prediction modes, and encoding the prediction mode encoding value.

2. The encoding method according to claim 1, wherein the prediction mode set

20  comprises 35 types of prediction modes, a value range of the intra-frame prediction mode is
0-34, and a value range of the reference prediction modes is 0-34.

3. The encoding method according to claim 2, wherein the obtaining reference
prediction modes of the current intra-frame encoding block comprises: obtaining a first
reference prediction mode and a second reference prediction mode according to intra-frame

25  prediction modes of available adjacent blocks of the current intra-frame encoding block.
4. The encoding method according to claim 2, wherein the obtaining a first reference

prediction mode and a second reference prediction mode according to available adjacent

blocks of the current intra-frame encoding block comprises:



if an upper block of the current intra-frame encoding block is an avail able
adj acent block, while a left block is an unavail abl e adj acent bl ock, taking
a prediction node of the upper block of the current intra-frame encoding

bl ock as the first reference prediction node, and 15 selecting a
prediction node fromthe preset backup reference node set as the second

r ef er enceifpratidliantipper bivdle andra left blpgk ah thepparenplinfeskirerne epeoding plogk are

intra-franme encodi ng block is an unavail abl e adjacent bl ock ile | ef t
bl ock avéilahle adiarend hilecksinscse- e Rredichirn ﬁ@Of&S ;9? &b HERCBE’T%%@&L@ {6t | eft
bl ock qf th urrent intra-frame epcodi,ng bl oc s the first reference

pr edi clﬁPf‘}ﬁ ﬁ’@ C‘é‘ﬁ?]‘tz’@ttré'g:faé‘&et iHE° n%ﬂgﬁ‘g(ctaf%r#gﬁ%agt’f ASiReL ﬁg bnrréléf(rg Mhackup
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unayai An%lt{txg se%gh@i:é?&gré@ S@?&Eﬁor?ﬁl'gﬁ? bf g chMentRABsEG R QAcomEEBlotE,QP t he preset

backup reference no as t irst reference prediction node and the

second re{fsRNGE @Eeldbr&k QRd ORE: block 0B theThereab ¢aeh-frgmeehbatingdtekdirag t o
claim4, wherein the obtaining a prediction node encodi ng val ue accordi ng

to a sdvaflableladjaceniogkspaidnnen-frdnee padictionfmadees dfthe apfer deckpansldihetleidbn node
and val ues of the reference prediction nodes, and encoding the prediction
node erloddofithe vairend intosrfrring escoding block arejthe samyea takéngn infia-framee pregdichipp

prediction node is greater than a value of only one reference 30prediction
node, mads wgha upresblacksr thajeftplodkeotdhe gyieent mtwaﬁqm%ﬁ%cos}%&q%‘ﬁﬁ %ﬁﬁﬁﬁﬁé ni nus

I t digti. d di | . d i f .th l u f th
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encodi Q?n‘%‘l d@b%gﬂ%ﬁﬂg%{?ﬁerﬁ Qﬁt?éiﬁﬁﬁe‘éﬁéd!ﬁnoéébﬂob'ﬁ?is% AaflipegdjaeHPBlocRf bits

Its, witing the no encoded bits into the code

st r eanyh181Eft Hlodkf is AnbiDREYabEO dabsi Bidtkotakinie a Pretiétiin modeod eheengadi ng
value is greater than the fixed nunber of bits, the node encoded bits are

" 1111 18loandf ehet duirteslt fltagfrinhé eheoding bloek awthe fies réfietence peedicdive mode any
wherein the third flag bit is used to indicate a value of the prediction
nolde ewvbmthpe peddiionnmote fprmstbe preset beokup Tefsreane cavdsy sehethdif 8008I ng
to claim?2, wherein the obtaining reference prediction nodes of the current
i nt ra-ﬁefeé%eé’ﬁ%@l%qnweé@k conprises: obtaining three reference prediction

d di i - f rediCti d f i | abl '
Bl ocks of LG PR b GURPABUEIEB OB GaloTop AeUaranta. epicutt
intra-f dj cti f ' I j+ AG t
e v o 1P BBl TY B0 SO Sl SRl GaBChAGRE R RIAGKD Hbds PEIRUEA e,
7. The,gncgs i}%%d?&hhgﬂra@ﬁ&ﬁ dh i LoRRI Re firIGERMCE PRditiodl MbaY aad
predi ction node encodi

( ng value according to a size relationship between the
valoue Qfectihg 4 prdddctiohamm®derfsth Clhe Optesm derchilsl rvtdnes mbdd be aefier sewad

predi ction nodes, and encodi ng the prediction node encodi ng val ue
conpr i eé&sence prediction mode; or
if both an upper block and a left block of the current intra-frame encoding block are
unavailable adjacent blocks, selecting two prediction modes from the preset backup reference
mode set as the first reference prediction mode and the second reference prediction mode.

25 5. The encoding method according to claim 4, wherein the obtaining a prediction mode
encoding value according to a size relationship between the value of the intra-frame
prediction mode and values of the reference prediction modes, and encoding the prediction
mode encoding value comprises:

if a value of the intra-frame prediction mode is greater than a value of only one reference

30 prediction mode, taking a result of the value of the intra-frame prediction mode minus 1 as
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20if a value of the infra-franme prediction anode is greater than a val ue of
only one of the three reference prediction nodes, taking a result of the
value of the intra-frame prediction node minus 1 as the prediction node
encodi ng value, if the value of the intra-frane prediction node is greater
than val ues of two of the three reference prediction nodes, taking a result
of t hethe giredectivh mhde emfodingf yahwe apd éfithst vabue abde inirariiome pyedichen gil€ti on
node 25 encoding value, and if the intra-franme predicti node | reater
t han vEFYesthen vafues oirtwe reérenrsnyedi V%mﬁd%ﬁalﬁﬂgé‘sr,es‘tﬂél??gb" aPEé’EIt Cof the

| of the infra-f redicti d i 3 th icti d
o RisaHmsredfipn mote fustias EraTRBaf bR Skt BReSaily L arte oy
( G oo . . e oy
mode encolitg e B precfoRub Hise b SRh YA I R HRE fabfier rNlbichl0 {he
gicgg;%a@e &&oaé@bﬁ, Lorithpehe 'rﬂbd‘é%&&dyd_ﬂitrs?iﬂ%ofth@%‘deeﬂ{t%ﬂi, %eréﬁﬁ,QFKgilﬁgy

rent sizes a use the sane prediction node set. . nmet hod

for degRdilgRbf tH¥ praditficiode %ﬂ&d&l&%ﬂalﬁ@@gre@t@ﬂﬂfah&hﬂﬁmd numbbt &ff bitsng a
first flag bit froma cock stream erein the first flag bit is used to

i ndi cahe mddetehesded vits ate H-1 I Aredpr thiki dlaigdit indiaiehenfwritenuntoghe codet stegafy anme
decodi ng block is the sane as a reference prediction node, and when the
first Wwheginshe thinldilagaibis ushdito indisatert yadud ofaive ppadictioatmeste sneadingfvalugén
current intra-frame decoding block is different fromreference prediction
nodes, thepteagtithg node encoded bits fromthe code stream according to a

fixed. nu of hits, erein the ipira-frgnme predigction node |

priedi cti og'b ee%Q?SBlgeHlv%f@n apgnsdingy E’a-chngng’ od né‘ebf)@t&?lq% reférelice

pi xel - decoded; 10obtaj.nin predicti o dj u - | to
Phe motsc Shgbats; Yot Oy PhfReAhC S RAR BRERCLEEL- BuaRRal Phef,
intra- bidd iR RitRd-fhdife PRURKIBAGRo R @i S hil e BBdEst ar e
intr a_xﬁefe?ééﬁ%eﬁ{rgrgf:tgﬁ %ﬁdéngogégérdé aval | abl ee gdj aclent (t))l ocks of t hg&cur rent
a- f r angoaRcoOd RO clt @ KnR4-fRiRdebiRR BlBdESor Acdrdiigsetinbadie pelietionce
node set; and 15obtaining the itra-franme prediction node of the current

i nt r a-hiodsyeo fleaddble gdilcantkbladaosfdiha gutrentainiaAeanie kadoidorgs bliopk lbed wegraset he
predi cti on node encodi ng val ue and val ues of the reference prediction

moldes . thilrd refEteaceipredigting madehod according to claim9, wherein the fixed

nunmber of bits is 5. . . ) . ..
7. The encoding method according to claim 2, wherein the obtaining a prediction mode

encoding value according to a size relationship between the value of the intra-frame
prediction mode and values of the reference prediction modes, and encoding the prediction
mode encoding value comprises:

20 if a value of the intra-frame prediction mode is greater than a value of only one of the
three reference prediction modes, taking a result of the value of the intra-frame prediction
mode minus 1 as the prediction mode encoding value, if the value of the intra-frame
prediction mode is greater than values of two of the three reference prediction modes, taking
a result of the value of the intra-frame prediction mode minus 2 as the prediction mode

25  encoding value, and if the intra-frame prediction mode is greater than values of the three
reference prediction modes, taking a result of the value of the intra-frame prediction mode
minus 3 as the prediction mode encoding value; and

encoding the prediction mode encoding value by using a fixed number of bits to obtain
mode encoded bits, and writing the mode encoded bits into the code stream.

30 8. The encoding method according to claim 1, wherein current intra-frame encoding
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11. The decodi ng method according to claim 10, wherein the obtaining a
predi ction 20node encodi ng val ue according to the iode encoded bits

conpri ses: when the encoded hits arc not "11111", determ ning that the
predi cti on node encodi ng val ue equals the encoded bits; and when t he
encoded bits are "11111, obtaining a third flag bit fromthe code stream
and obblatksi ofglifférentsizsdinl vsothevpae peadidignmgodeaselie from the preset set

according to the third flag 25bit. .12. The decodi.ng met hod according
to clai m P1A mgaddiondeqodingndnisi-figmedrediehnamg f‘e&P'@t”Paﬁgmdes of the

modes. - andbtaning & fist e BFS A Re eRE e rcrdangr b aaeEif b BiE e
nd 1 i et Pt . 5de"of
pet wook bR ShATRRFRNlGR0, Mo PORRRL Mkl BeSUrE SPHEl BPTP

grn'gﬂ Cid QNefIRGES ptQIIRIInSEDde, and Whet MG BEQ MRt bi@NndTBAes ¢ ARk Merafhie | S

er than values of the two reference prediction nodes, determ ning that

a val ugredikctibhanbdy ba-thé afirepr eetiLHh@e daedéinggplatls it hitffpreadifivin aaferade
encodi ng val ue; if the prediction node encoding value is greater than

or equatediction nwalesieobodinimgl wodencofled bis o thef @rderstreapr adoclingto andded,
determning that a result of the prediction nbde encoding value plus 1 is

t he vahunebagfoftbite, Whereia-the antea-fiame ipeadicsionrerds isgnprediction mode adepied#dignct i on
node encodi ng val ue i s geater .than or equal to values of the two reference
pr edi ctE gHr emg,demrgl%p?k eixerdecodedesul t of the prediction node encoding

I 10 .2 1s th I f the intra-fr. dicti ’ 1.3.
T GecodPHeE kBt deel fiagntesth i 150 RTPARE FEE DERATRR, ¢ of or ence
 dec Fiignt G el dig ref or
P e N S i e i i

predi %’F&E&m@ﬁﬂﬁmeﬁ%& DO dELAE ko HEnE Brbdiaith #1880 M ahkiIe adfkRerMGkdioTg tO a
sl ze relations I p

etween the prediction node encodi ng value and val ues of

the refhgrenes iRtLhekicatodiBEBIScE oNPpreliRE6n modes infa proset backdipaticconcentee
encodi ng value is smaller than values of the three reference prediction

nodes, settedndi - rni ning that a value of the intra-frame prediction node equal s

the prediction node encoding value; 20if the prediction node encoding val ue
i sl5gr eat epbtaivang dre daaiiame paedictionemefie ¢ the sHeeryf intra-frame decoding bloc

according to a size relationship between the prediction mode encoding value and values of
the reference prediction modes.

10. The decoding method according to claim 9, wherein the fixed number of bits is 5.

11. The decoding method according to claim 10, wherein the obtaining a prediction

20  mode encoding value according to the mode encoded bits comprises:

when the encoded bits are not "11111", determining that the prediction mode encoding
value equals the encoded bits; and

when the encoded bits are "11111", obtaining a third flag bit from the code stream, and
obtaining the prediction mode encoding value from the preset set according to the third flag

25  bit.

12. The decoding method according to claim 11, wherein the obtaining reference
prediction modes of the intra-frame prediction block comprises: obtaining two reference
prediction modes, and

the obtaining the intra-frame prediction mode of the current intra-frame decoding block

30 according to a size relationship between the prediction mode encoding value and values of
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the three reference prediction nodes, determining that a result of the
predi ction node encoding value plus 1 is the value of the intra-frane
predi cti on node; if the prediction node encoding value is greater
than or equal to values of only two of the three reference prediction
nodes, determning that a result of the prediction node 25 encodi ng val ue
pl us 2he sefedercos@iedietiof motes ¢omiprees:r anme predi cti on node; and if the
predi cti on node encodi ng value is greater than or equal .to values of the
three ref Hr Gfcrrediction mpqdsnenroding, valee ay simallergthap ayaluesy fs thet i reipeence

predi cti on node encodi ng value plus 3. s the value of the intra-fr

pr edi CRTF‘g‘ﬁtl?fbHé).des’ determs mn&lfﬁ“fﬁ@%@é’&fﬁﬁé&ﬁﬁ?ﬁ@& RIRUEY H’é’r&{: oeq(‘,lfﬂziiat 9,
wher ei n '.ntra-frameogred\; 1;tei,on nodes of 30 current intra-franme decoding
bl ocksP8HCHT PRIe RSB U e from the sane prediction node set, and all

Pr adi Ct 1 of PR didn iscAACL MRS VBT BRI Gt &ubabanduiof difyBhedect i on

nmode set. ncodi ng apparatus, “conprising: a prediction nodul e,

conf i gy ado te¥erehdAbrididfion Motids, HiEARInRgaHAH et SEe pRldiction Widd@incdding
| a- Ma-frane encoding block froma preset prediction node set, and obtain

r ef er evitge fluedicthe onlusoder infra-flameuedieivn moda; and r am kucodi ng bl ock,
wherein the reference prediction nodes are intra-franme prediction nodes of
avai | abl eifalif guedittibl owkls antoding velwerisrgredtent thanfaragmrak i valiuag obit kvor
prediction nodes in a preset backup reference node set, \Xner eip all

pr edi cefesencamaediction mﬁéeSpfl@té@mnmsctﬁeﬁpa FesPlb & HicePTRdigHoR Blodg Eneneing B2lphe

prediction npde set; 1Q a flag nodule, configured to wite a first flag bit
i Y% aPlB%géSn@FV@Wﬁ%d?@?‘#@“%@r?‘ﬁglqne‘?‘é&ence predi cti on nodes and the

intrafranme,prediction no wherein the fir - Pigt | i.ndi cate
whet her ﬁ% frﬁ? r(&-c?(ﬁ%ﬁm%ﬁg%iagf itk {Odglalnllsl f éie%%%’}arpgﬁse gﬁtgﬂgﬁg trh%rérngger ence
predi ct Leon.: : -predi ot i on: mhde j 1 - ' to:
hen 1 e A e R D aninf Tt IRt or ent
from alddithen meligy, enee prediction nodes, obtain a prediction node encoding
val ue according to a size relationship between the value of the intra-frane
pr edi ct i othenodd@niapdhe alttaefamé pieliztioe nerdendehg cadént tntcrnframd escodamgi blonk ode

t he prediction node encodi ng val ue. 16. The encodi ng appar at us
acldor dicagrding ©l asize 18atiowsbipebetwetre ther prddictioo mode daceding yelsempdivebiss 35 t ypes
of prediction nodes, a value range of the intra-frame prediction node is

0- 34, thaeefereved predicHpyB108¢s ¢9ePTiSEser ence prediction nodes is 0-34.

if the prediction mode encoding value is smaller than values of the three reference
prediction modes, determining that a value of the intra-frame prediction mode equals the
prediction mode encoding value;

20 if the prediction mode encoding value is greater than or equal to a value of only one of
the three reference prediction modes, determining that a result of the prediction mode
encoding value plus 1 is the value of the intra-frame prediction mode;

if the prediction mode encoding value is greater than or equal to values of only two of
the three reference prediction modes, determining that a result of the prediction mode

25  encoding value plus 2 is the value of the intra-frame prediction mode; and

if the prediction mode encoding value is greater than or equal to values of the three
reference prediction modes, determining that a result of the prediction mode encoding value
plus 3 is the value of the intra-frame prediction mode.

14. The decoding method according to claim 9, wherein intra-frame prediction modes of

30  current intra-frame decoding blocks of different sizes come from the same prediction mode
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17. The encodi ng apparatus according to claim116, wherein the prediction
nodul e is configured to obtain a first reference prediction node and a
second reference prediction node according to intra-frame prediction nodes
of avail abl e adj acent bl ocks of the current 25intra-frane encodi ng bl ock.
18. The encodi ng apparatus according to claim 17, wherein the prediction
modul eset,sind pH @irédictain modssnf ithpubasiup oeference modg et helohg &nthepedictiroardand a

| eft block of the current intra-frame encodi ng bl ock are avail abl e adj acent
bl ockssét.and i ntra-frane prediction nodes of the upper block and the left
30bl ock of _the current Utra-frane encoding block are different, take the

i ntra- f r ahe ot SFCENESAPAATGLOMYTISIN® upper bl ock and the left block as the

5L e SSORSE SAAGL' TRl 6 SHERERSE s paoe o

the curref'§ or | an upper and a

| efgt blh&g'lgfa%ek&sﬁ&gﬁg Bfo%ﬁtfroin?r g?ﬁ%ét&?gﬂ&%@@é 89, RlaQpkaiRte@Méd pralicBon

adj acen ocks; Intra- I ction nodes of the upper bl ock and

the | efbdd JHRCKurRint tdiR-SathE 8Rdodidpt Blac, nal¥kei ieOdidende| ek ctisnemb e same,
take an infra-frane prediction node of the upper block or dmleft block of

t he cuhfreManieredictisrandensadaiighldhdjadenadlockeof the stirefisreframepnealiog i on
mode, and obtain the second reference prediction node fromthe preset
backupblpelf er @nukctivndmodest in arpréset ackuppefertiascivods sethavherain alt predictod r ane
encodi ng bl ock is an avail abl e adjacent block, 10 while a left block is an
unavai hadssdn &) piesshbadkup axferenag moge partdglosgite emsefictyin A hper bl ock of

Lﬁ@;“;{,é%}g%{&g&rﬁoﬁf BETIgR WAJAe: FRoAPEHK! e 8dPIp TP PErUREr R Shode

t . i CLlI : i f-.th
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ele ock 0

of th he current intra-frane encoding block as the first

ref er eRe@icREEAbELS, @ mode, and sel ect a prediction node fromthe preset

backup reference node set as the second reference prediction node; or if

bot h an uppeedibliac kodsknaodiag tmbdude keoafigtifed (Gt XEHEEHE intro+fianfer predicénc odi ng

bl ock are 20unavail abl e adj acent bl ocks, re-select two prediction nodes

f ridm tthedgpf thet ervadinghloel &r diffeeent from all the reference prediction modes, obtain a
prediction mode encoding value according to a size relationship between the value of the
intra-frame prediction mode and values of the reference prediction modes, and encode the
prediction mode encoding value.

16. The encoding apparatus according to claim 15, wherein the prediction mode set

20  comprises 35 types of prediction modes, a value range of the intra-frame prediction mode is
0-34, and a value range of the reference prediction modes is 0-34.

17. The encoding apparatus according to claim 16, wherein the prediction module is
configured to obtain a first reference prediction mode and a second reference prediction mode
according to intra-frame prediction modes of available adjacent blocks of the current

25  intra-frame encoding block.

18. The encoding apparatus according to claim 17, wherein the prediction module is
specifically configured to:

if both an upper block and a left block of the current intra-frame encoding block are

available adjacent blocks, and intra-frame prediction modes of the upper block and the left

30  block of the current intra-frame encoding block are different, take the intra-frame prediction
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node set as the first reference prediction node and the second reference
predi cti on node. 19. The encodi ng apparatus according to claimls,
wherein the prediction node encoding nodule is specifically configured to:
if a value of the inn:a-franme prediction node is greater than a val ue of
only one reference 15 prediction node, take a result of the value of the
i nt r a-hpdeseofpthedipper binclrand the leisblpckags theelingt eferengeopredistion sdsarddheal ue,
and if the value of the intrqa:é){)t ane predicfion node i reater than val ues
of t woseredbredsierce I etftian mad be curgek &E-gag PRCO ngtlecki & ue of the

of t s eI O ey _ |
and * "o Reotmwet Rlo bt onorb AL BT hd P eRy o SR S
't (WA b AT e TS FRE BRI o idrehe L fer TROR, EREPEIR L on

mode elgﬁ bPheV @Rt InfraGFL SlcolifF@blbdhCark it ShniI TR arOintRiftne prledictoae
encode Its are "11111" and a third flag bit is further witten into the

code sip&asT thuhgp&@ivlodke thdlefiblddkass the turtent tiBRdrire biwdidigftdock asaheifroof t he
predi cti on node encoding value in the preset set. 520, The encodi ng

appar atefiseraeqeéeditinn hode | aailmbiby tivheecendrdférenqer @ddictioo mogde diane thespreset
configured to obtain three reference prediction nodes according to

i nt r a- hacknergferenéeanpdaselisdes of avail abl e adj acent bl ocks of the current

intra-frame encodi ng bl ock, or accqording tQ intra-fraympredicti des of
avai | abl eifuppenelogh oiclks cerent iara-frame spcqdips Plpdhis @r%’ﬁﬁ%%a‘b%“éﬁg]é’ﬁng’ a
preset thir ference prediction e, 21. The.encodi ng.a [

Doy cvile LRt ka0 HORREY ek A bAAGHG" SRASAT D RBSLPERs
specificall nfJ NPT ' I3t s i.ction
node i%fctgF §é€r§rﬁ l{ltﬁ%ﬁ%ggvea?%qlgg g}dcgn ;ﬁ%ﬁé%ﬁgrteﬁ%e?ﬂﬁ@tg{éa? e_(grgg%rg%&gércggi ction
modes, , L@k GoRmo8s Wo @ ptdie: DRk iSreddredddnbdt defad thd FEcoRt @€Hefdnk® ProdReion M Nus
1 as t%e predi ction m)dg encodi ng value, if the value of the intra-frane
predi chb@) orl5 node is greater than values of two of the three reference
prediction nodes, take a result of the value of the intra-frame prediction
nmode mi nusf & aspet idodir edihe touoantnintte- femnooeicodingdilaek isaamdundvailiide wdjagentof t he
intra-frame prediction node is %eat_er than val ues of the three_reference
priédi cblodn winites left hlaskds pasaypilatde adiseeny dilerk, drket s predintion-medeel thedaftcti on

nmode minus 3 as the predjction npde encodi val ue; and .. .
block of the current ?ntra-frame encor(ri?ng block as theg first refeerence prediction mode, and

select a prediction mode from the preset backup reference mode set as the second reference
prediction mode; or
if both an upper block and a left block of the current intra-frame encoding block are
20  unavailable adjacent blocks, re-select two prediction modes from the preset backup reference
mode set as the first reference prediction mode and the second reference prediction mode.
19. The encoding apparatus according to claim 18, wherein the prediction mode
encoding module is specifically configured to:
if a value of the intra-frame prediction mode is greater than a value of only one reference
25  prediction mode, take a result of the value of the intra-frame prediction mode minus 1 as the
prediction mode encoding value, and if the value of the intra-frame prediction mode is greater
than values of two reference prediction modes, take a result of the value of the intra-frame
prediction mode minus 2 as the prediction mode encoding value; and
encode the prediction mode encoding value by using a fixed number of bits to obtain

30 mode encoded bits, write the mode encoded bits into the code stream, wherein, if a binary
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20encode the prediction node encodi ng value by using a fixed nunber of bits
to obtain node encoded bits, and wite the node encoded bits into the code

stream 22. The encodi ng apparatus according to claim 15, wherein
current intra-frarne encoding blocks of different sizes use the sane
predi cti on node set, 23. A decodi ng apparatus, conprising: 25a code

st r eancode detigtly ofrtdupredicam fioga rechding wibaingsater than the Sgednempeoph Ritssode
stream wherein the first flag bit is used tqg indi c_ate,vvhefjher an

i nt r a-the amslepneticd tbits arartid 1 Grang acthird élge bitris farther Aeteadeiadn® 604 BR S s t he
sane as _a reference prediction npde, and n the first, flag,bit indicates
That CWRSTFha Frons F Saed OROEE2 RO HOTE aFABHOn Rede e YalEa ng
bl ock tihs di ftf egent fromreference prediction nodes, obtain node encoded
bits frOMTHE tode 30st ream according to the fixed nunber of bits, wherein

Che. MBI a- SUST o the _ ret
i ‘:?e d(r:gog?ﬁgﬁebP%%%h%s 5;81{3;(%‘?5{1%&0%&2% ;t&rcﬁl%cfd, %&HHQh@%%E&QnYR@&uIE(r}@a fi

eco a reference prediction node

obt ai niggoHREUbeobtaANthidUWetFedc Rbdidiich hiides ab&rdipp adiiatra-BanfEopiedictbn t he
intra-franme prediction block, wherein the reference prediction nodes are

i nn- f rag@espyfadhitdbl Omljaraeblooks dtad babdre ineh-annendidigkslodt, drhecadingént
intra-frame encodi ng 5bl ock or prediction nodes in a preset backup

r ef er eintre-francbeprséittiommades of avadadedijacenrbivke of hewhitguirisa-fiomssngeding

predi ction node encodi ng val ue according to the node encoded bits, obtain

t he neblpekeatidsa prsset thistislaenaemsediciiangRedad t r a- f rame decodi ng bl ock accor di ng

vaies. of 21 hd F CPEPORBCITRE PORC RBdesc R ot BREM RE SUFIGIR TOF r are
decodi Ao dpRaRR ISR SR A PrlBErd i 23, "Wner oi m the fixed number of hits:
I's 5. if a value of the intra-frame prediction mode is greater than a value of only one of the

three reference prediction modes, take a result of the value of the intra-frame prediction mode

minus 1 as the prediction mode encoding value, if the value of the intra-frame prediction

15 mode is greater than values of two of the three reference prediction modes, take a result of the
value of the intra-frame prediction mode minus 2 as the prediction mode encoding value, and
if the value of the intra-frame prediction mode is greater than values of the three reference
prediction modes, take a result of the value of the intra-frame prediction mode minus 3 as the
prediction mode encoding value; and

20 encode the prediction mode encoding value by using a fixed number of bits to obtain
mode encoded bits, and write the mode encoded bits into the code stream.

22. The encoding apparatus according to claim 15, wherein current intra-frame encoding
blocks of different sizes use the same prediction mode set.
23. A decoding apparatus, comprising:

25 a code stream reading module, configured to obtain a first flag bit from a code stream,
wherein the first flag bit is used to indicate whether an intra-frame prediction mode of a
current intra-frame decoding block is the same as a reference prediction mode, and when the
first flag bit indicates that the intra-frame prediction mode of the current intra-frame decoding
block is different from reference prediction modes, obtain mode encoded bits from the code

30 stream according to the fixed number of bits, wherein the intra-frame prediction mode is a
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25. The decodi ng apparatus according to claim 24, wherein the decoding

nodul e is specifically configured to; when the encoded bits are
not "11111", determ ne that the prediction |ode encoding 15val ue equal s the
encoded bits; and when the encoded bits are "11111", obtain a third

flag bit fromthe code stream and obtain the prediction node encoding
val ue predintiethmoge edaptedswheraibie ontei-figme deqoding Mpekdis pixedrdpsaded; 26. The
decodi ng apparatus according to.claim2?2 erein the reference prediction
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rence prediction nodes, determne that a result of the prediction node
encodi ng Yakstslidy wMedble] Sonflgarodab uBtatd a pledidtioA nidareacadiag value accardidg to and
if the prediction node encoding value Is greater than or equal to val ues of
t he twhermé®r anoded bisli aithianthendies frachet predictien tivale & the swirtent inttahi@ame
prediction node encoding val'uemﬁ'l us 2 is the value of the intra-frane
pr edi cddcodinghiiek @o@dingTthe dextstitiogship bavwen dhopigiivgor sade gnerdng VglHer ei n
the reference prediction node . obtaining nodyl e obtains three refer.ence
pr edi caidoyplygsgesthe aeferenﬁ%paqdwtnonén%fkéom%aeﬁ?aa dincecyreend b%t&-?f@@aﬂe oding
configured to;,. if the prediction node encoding value is smaller than
valirbu_egQB&‘ ‘f‘}‘fBrdﬂ’Fﬁ@é_h? B’f@rfg%gpﬁaﬁﬁf”mo&ﬁ- modes, determine that a val ue of
the intm Eliaﬂ{% E:&ﬂhg Bf)ﬁ)a?atgg gc%oﬁﬂﬁ'ﬁosclﬁiﬁlexg vﬁ{e?éi‘ﬁ tite! f%d%ﬁﬁ)eﬁﬂﬁﬁf’é 99, val ue;

25. The decoding apparatus according to claim 24, wherein the decoding module is

specifically configured to:
when the encoded bits are not "11111", determine that the prediction mode encoding
15  value equals the encoded bits; and
when the encoded bits are "11111", obtain a third flag bit from the code stream, and
obtain the prediction mode encoding value from the preset set according to the third flag bit.
26. The decoding apparatus according to claim 25, wherein the reference prediction
mode obtaining module obtains two reference prediction modes, and
20 wherein the decoding module is specifically configured to:
if the prediction mode encoding value is smaller than values of the two reference
prediction modes, determine that a value of the intra-frame prediction mode equals the
prediction mode encoding value;
if the prediction mode encoding value is greater than or equal to a value of only one of
25  the two reference prediction modes, determine that a result of the prediction mode encoding
value plus 1 is the value of the intra-frame prediction mode; and
if the prediction mode encoding value is greater than or equal to values of the two
reference prediction modes, determine that a result of the prediction mode encoding value
plus 2 is the value of the intra-frame prediction mode.

30 27. The decoding method according to claim 25, wherein the reference prediction mode

27



if the prediction node encoding value is greater than or equal to a val ue
of only one of the three reference prediction nodes, detem | ne that a
result of the prediction node encoding value plus 1 is the value of the
intra- frame prediction node; if the prediction node encodi ng val ue
is greater than or equal to values of only two of 10 the three reference
pr edi cdlitginingooiaBile olgtias tireerefirancegpredistidn modest &ral pr edi cti on node encodi ng
value plus 2 is the value of the intra-frame prediction node; and i f
the predi shewin thedecadindaedeevasnseificallypediesredtAian or equal to val ues of

L?Eg? ctioif %%%é?%ﬁﬁwﬁ e anenE HEicsis SnAlRE a0 JAER Of A THES et AR
rediction. .. 1528, Th di i j
bhr o HOPREVR e PR Pt Nags SR, EpSARs R RoBb Beichhe ) e

of 5d| f{ L6800 glloaggn&)gﬁg Jal : the sane prediction node set, and all
prédi ction nodes Int backup reference node set belong to the prediction
nmode set . if the prediction mode encoding value is greater than or equal to a value of only one of
the three reference prediction modes, determine that a result of the prediction mode encoding
value plus 1 is the value of the intra-frame prediction mode;
if the prediction mode encoding value is greater than or equal to values of only two of
10 the three reference prediction modes, determine that a result of the prediction mode encoding
value plus 2 is the value of the intra-frame prediction mode; and
if the prediction mode encoding value is greater than or equal to values of the three
reference prediction modes, determine that a result of the prediction mode encoding value
plus 3 is the value of the intra-frame prediction mode.
15 28. The decoding apparatus according to claim 23, wherein intra-frame prediction modes
of current intra-frame decoding blocks of different sizes come from the same prediction mode

set, and all prediction modes in the backup reference mode set belong to the prediction mode

set.
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