SPECI FICATION [Title of the Invention] PREDI CTI ON METHOD AND
APPARATUS FOR CHROVA COVPONENT OF | MAGE USI NG LUMA COVPONENT OF | MAGE
5 [Detail ed Description of the Invention] [Technical Field] The
present invention relates to SPECARHICAI IO i nage, and nore
particularly, to a nethod and apparatus for predicting a chrom nance
si gnal [’[nmgmathb(]menti[arqsl y restored lum nance signal by using a

correl ation bet ween | um_nance sighal _and a chron nance Si gp

[Prior Art] IR EP'QH@@ MEFR5HER AN /HBFH&F\T%&DBSCNB\QMQ MRENENT
Expert sqo@ H. 264/ MPEG- 4 Advanced

Vi deo Cod| ng Z%@é?h@?{%g%@ﬁ?% |nto | ocks having a

predeterm ned size to encode the |mage. Then, each block is

predi ction encoded by using inter prediction or intra prediction.
A resi d[2dtaiddbDiescriptipenelrtheddvdntionlibt ract i ng a prediction bl ock
generated via inter prediction or intra prediction froman original
bl ock, HArethhlval Giedr at ed resi dual 20bl ock is discrete cosine

t ransf or ned, uantlzeg and . ent :egﬁé encaqded tocﬁénerate .a bi tStrgﬁ
Al ternati vel JN€ oREESSN% einvention, gielates 419 nika | prRdictiNge o iFEeEntanthdngre
chrom ”Bﬁﬁﬁu%ﬂgpﬁj@%etrﬁi&daﬁ@%pﬁ%ué Y& ﬁﬁé?ﬁ(ﬁm@”é' cHhéRHaMRBCHgnal from a
conponents are each encoded and decoded.

10 previously restored luminance signal by usmg a correlation between a luminance

signal and a chrominance signal.

[Prior Art]
In an image compression method, such as Moving Picture Experts Group
15 (MPEG)-1, MPEG-2, MPEG-4, or H.264/MPEG-4 Advanced Video Coding (AVC), an
image is divided into blocks having a predetermined size to encode the image.
Then, each block is prediction encoded by using inter prediction or intra prediction.
A residual block is generated by subtracting a prediction block generated via
inter prediction or intra prediction from an original block, and the generated residual
20 block is discrete cosine transformed, quantized, and entropy encoded to generate a
bitstream.
Alternatively, one pixel is expressed in a luminance component and a
chrominance component, and then the luminance and chrominance components are
each encoded and decoded.

25
[Disclosure of the Invention]
[Technical Goal of the Invention]
The present invention provides a method and apparatus for down-sampling a
luminance block and predicting a chrominance block corresponding to the luminance
30 block by using the down-sampled luminance block, by considering a size difference

of the luminance and chrominance blocks according to a color format.

[Means for Achieving Technical Goal]



[ D sclosure of the Invention] [Technical Goal of the Invention]
The present invention provides a nethod and apparatus for
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| um nanggwhlwiple@areion ehBIHBE LRHWEES tHh HB%%ﬁpI@H IEM%ddé@sﬂ@ﬁhﬂ%nd a
and chrom nance bl ocks according to a color format. [Means for

Achi evi a@ommmec&gn@dalqbtamed and Aag shedmiganee eigraliisnpnedicied lhasing a
pr esent nal is down-sanpled and a

correl aP e"ﬁ%& %@ﬁgﬂgmﬁ% %ﬁed | um nance signal and a
chegni nance signal is obtained, and the chrom nance signal is

predicted b u5| ng a previ ously restored | um nance signal. 5 [Effect
of the | of ﬁ}ﬂinven ionjaccor ding to enbodi rrents of the present

[ nventon. PAECBINER SHbbANGIRY de BReddRAEORY pHSiBRbrPefficiency may

correl ation be wee m nance si gnal an ance si

10Al so, badmpralicagby usmb@atonetatnd:bettrvleenm ksmn'ancem\s@rtal ang a bhougihpote
required for prediction may be decreased while inproving an operation
speed by¢ Bﬁial ning a paraneter for defining a |inear relationship

bepween a | unlspage€ordird Ry elﬁﬁgd%&hémﬁ@ﬁﬁ?séﬁﬂmnt%t ﬂﬁHQgW'r@Quﬁ‘éﬁ
performa division operation. Furthernore, accord

enmbodi nientsedictiomaay be slecreapeshvhids iImpraying awoma@tlolsam@ecbby obtalmng a

generat éjra% éf f8|btoaelflﬂl@ ré@@é@énﬁ%t‘?%}%%gﬁvﬁh%%& Signal and a

mai nt ai | ng accura awl hgs
FIG 1 mrsromubé:meksugnagwmhmmfhaﬁnmg&sr-&irmafdtivisuen@cpé'ratg)na vi deo,
according to_.20an enbodi nent of t resent_invention;
Furthermore, according to em 0 iments of the present invention, overflow that
15 may be generated while obtaining a parameter may be prevented while maintaining

data accuracy.

[Brief Description of the Drawings]
FIG. 1 is a block diagram of an apparatus for encoding a video, according to
20 an embodiment of the present invention;
FIG. 2 is a block diagram of an apparatus for decoding a video, according to
an embodiment of the present invention;
FIG. 3 is a diagram for describing a concept of coding units according to an
embodiment of the present invention;
25 FIG. 4 is a block diagram of an image encoder based on coding units
according to an embodiment of the present invention;
FIG. 5 is a block diagram of an image decoder based on coding units
according to an embodiment of the present invention;
FIG. 6 is a diagram illustrating deeper coding units according o depths, and
30 partitions according to an embodiment of the present invention;
FIG. 7 is a diagram for describing a relationship between a coding unit and
transformation units, according to an embodiment of the present invention;
FIG. 8 is a diagram for describing encoding information of coding units
corresponding to a coded depth, according to an embodiment of the present
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FIG 2 is a block diagram of an apparatus for decodi ng a video,
according to an enbodi nent of the present invention; FIG 3is
a diagram for describing a concept of coding units according to an
enbodi r‘r’éW?nﬁ‘Pn't he present invention; 25FIG 4 is a block diagram of

an i mage encpisr olkaaeslagiant o dRGpHF bbaing i Mstcidrding 30 1i 4ERBHIAG to

the present Invention; bl ock di agram of an i mge

decoder an&ssbdtimenbaf e prasert ineentianng to an enbodi ment of the

Geeper codi nIa 10 freush 1% 48 9t Toh EsBHBRG: o IHRIGENH Bapeen
t osan epddidynmits, pfedidtRonPisies Rindi tRyrfibintdtion units, dekbrdinlg t6 ap ahhibgdimmnt

for describing a relationship between a coding unit and
t r ansf oPhiliEi RSRSERt in¥entisor di ng to an enbodi ment of the present

i nvention; P ) ' £ar JANE i . .
I nformati on ElfG'cg)giI%ga ﬁ'r?':g?%rﬁcfglrr%g%lhpn%qg%ﬁgh%}gggoﬁggﬁh?ggg@gr lél?'Figa
to an eptedittioEnanibdr ahparpticrs eartd 2 transiarntation; unit, accofding t® ensoding mode

di agram of deeper ing units according to depths, according to an
enbodi n'@g‘?m?ﬂ '#‘tg]%%g%gnt i nvention; FIGS. 10 through 12 are

dijggr ans f or FBs¢4 ii®ianplodk 'dhgrah? B RinPingat prear:ting 0sh ftiatiRl Acoording to an
prediction units, and transformation units, according to an
enbodi nembogimemofihe peerent invamtiodn; FIG 13 is a diagramfor

R X L I e R e Tt
i nformati on PIGS a8 ahd 168-h@ refetense didyrasis afizalgndnande predictiohaunit and
predi Ctérc]:ﬂroanpli%%rngé %?eé‘igt(i:c?r{ 8r|1|rt] ctgc(n)rd?nng to a color format;

15 FIGS. 17A through 17C are diagrams for describing a process of performing
down-sampling according to a location of a luminance pixel, according to
embodiments of the present invention;

FIGS. 18A and 18B are reference diagrams for describing a process of
obtaining a parameter indicating a correlation between a luminance signal and a

20 chrominance signal and a process of predicting a chrominance signal, according to
embodiments of the present invention;

FIG. 19 is a diagram for describing a process of obtaining an approximate
value, according to an embodiment of the present invention;
FIG. 20 is a reference diagram of a lookup table according to an embodiment

25 of the present invention; and

FIG. 21 is a flowchart illustrating a method of predicting a chrominance

component image, according to an embodiment of the present invention.

30 Best mode for carrying out the Invention

According to an aspect of the present invention, there is provided a method of
predicting a chrominance component image by using a luminance component image,
the method comprising: down-sampling inner pixels of a luminance prediction unit

that has been pre-encoded and pre-restored and adjacent pixels of the luminance
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enbodi ment of the present invention; FIGS. 15A through 15C are
reference diagrans of a color format; FI GS. 16A and 16B are
reference diagra 0

f a.lum nance edi ction unit,.and a chrom nance
oredi ot PEAIGIAT UBlc BPRSIHBTAG 3156 S A WRTIRANCS] BEAHEION #A b @qgF2s 7 2
e PHY . . -
| aghMminhREe B?écﬁ%ﬂndwogﬁg é?ﬁéé’&?r&ﬁné’fo esﬁﬁ efnarr&giemgeﬁg g@moucnqormat,

accordi ng to a locatl _ um nance_pl xXe accor n
enbodi nebtaining pEnamptars éndicating at ¢arglation betvriassthel Biminadca ppediciion unit

ref erence di agr fqr describing.a process of obtaiin e
| ndi cat pig & PHsBr o aiFicior e RRsSd i iR sanibled Bdent
ZQghr Onbii@&c@f ;ihieglnﬁiin@ﬁtfb prdw&ﬁﬁﬁﬁniﬁbnﬂrrégﬂoﬁéd @ﬂja@eﬁh bp@sﬁ@ﬂﬂﬁe predicted
signal, according to enbodi nents of the present |nvention; F

) en ! e p - FI G
19 is aclomjpancsd qredicien i Withgand phirising af Prsstiction NglusnobshcbamiaaRce
val ue, NG ' 0 ¢ i t A QR .
Lo, BRERAR  SoRoRIAN T el RISt N RAEifiion . rom
enbodi nttvet d@Gofsarmplegr ameinancevigetiotion amitl by usingFtife ddtainedaparameters,

ok o BB e SeSbucE e SN SRR
mge fofp FaLEMRY fdn é!{'f)ﬁeéjél‘é?rﬁfde@lrlumin%nce AIREOGAUP DL RN fiﬂéﬂr‘i’@glé?ﬁod

the present invention, ere I's provided a nethod of predicting

chr ﬁm'dnahwjtr@mpe_neb:els, nfagedclbynﬁsm@jna withi mnefet (t@lnfb@_nélﬂleri pingle, ot fiee
orect ct (BRGGR Mo AP BCERl Bfobin SsaBld dneiin. B el TG gt to be

adj acengelptiedl frorafthe et et@miregelumingeie pixengrotipt or & eesbke filteghg nrstAsd

of a lum nance prediction unit and a size of a chrom nance prediction
uni t coP LEHBANGH §XeHS: 48t Aowhnamplindowith Hgseectdozfiasentgipgr;pixels of the
ohtai ni pg.; Sl ndigat i relat i '

oSat or eREAGTBLEN AT GRS shd Defctiy &1l WtaEh (158 IbihanE F1R% be
t he dowselsatedl feamatip qredeterpinadkleiminafica hixel griupaoica third diltetingmeaihdd of

and restor.ed adjacent .pixels of the pr.edicted,.chrom nan redicti

ni 1 - SHEVGERGR (g oa O SAPBETAIPUN D ESPet S PRt fridrseiof he
uni t coppfaecspRdidtRnt drgt. down- sanpl ed | um nance prediction unit,
fromthe down-sanpl ed | um nance prediction unit by using the obtained

paranmeters, AeQTEing thangtva-asnnast idiheomissealinvestipacthaig ia arpyvided an
! ggat! Oélp[%rafhé fP B?éb‘?&in%' éeéhrominance component image by using a luminance

component image, the apparatus comprising: a sampling unit for down-sampling
inner pixels of a luminance prediction unit that has been pre-encoded and
pre-restored and adjacent pixels of the luminance prediction unit, considering a size
of a luminance prediction unit and a size of a chrominance prediction unit
25 corresponding to each other according to a color format; a parameter obtaining unit
for obtaining parameters indicating a correlation between the luminance prediction
unit and a predicted chrominance prediction unit based on the down-sampled
adjacent pixels of the luminance prediction unit and restored adjacent pixels of the
predicted chrominance prediction unit; and a prediction performing unit for obtaining
30 a prediction value of a chrominance prediction unit corresponding to the
down-sampled Iluminance prediction unit, from the down-sampled luminance
prediction unit by using the obtained parameters, wherein the sampling unit selects a
first location of a luminance pixel to be selected from a predetermined luminance

pixel group or a first filtering method of luminance pixels, for down-sampling with
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10 to be selected froma predeterm ned | um nance pi xel group or a
first filtering method of |um nance pixels, for down-sanpling with
respect to the inner pixe|ls of the |um nance prediction unit; )
sel ect i FRFPECEECIRINNS a%?ngJLeéurlﬂmﬁfﬁﬁrﬂfédEF'%IU“HOS‘PJ@%@ geefl focatien
the pregPh it didinereodibatel i Yo BrodbtefiRRE IimindRich heTRhd

of | um nance ﬁe? , tor down-sanpling V\Pt% respect Ltjo adj a%t uplgFgPr
pi xel s afsadoad filteringrimeined gfrlediimanoen pixeis, ;fonddwnesaoplingy vatht respect to
| ocati on ,of | um nance pixel to be selected fromthe edet.erm ned

| nanBREP PR RIS AT AR b effe PedRtShubhoans pelefs A ZyEL Bcaton of
pi xel s, afi@mirfpie-FireNmb fidsdtetied PoRahe predadmmariat luhfhandd siRkBgRlupt dtea
| um nance prediction unit. According to another aspect of the present
i nvent i tird filtesing methedwfi ldeinanee pivelspiesdomissampling withdespectdo adjacent
chrom n%ﬁcaxggrgﬁw%]hgﬁgg F%’dié‘[&jnn&"li? | um nance conponent image, the
appar at us ‘conpri1sing. a sanB ing unit 'for down-sanpling inner pixels
of a lum nance prediction unit that has been pre-encoded and
pre-restored and adjacent pixels of the | um nance prediction unit,
considering a size of a lumnance prediction unit and a size of a
chpoMm NEREe JNefmionon unit 25 corresponding to each other according
to a colfor format; a paranmeter obtaining unit for obtaining

par anet er s i Herejnaftery the poesast anvemiobewvilden deberiathinoaa dellypwihireférence

unit an redicted .chrom nance pr.ediction unjt based on . .
down- <alipieagey SRRy Rg GAWIREE 5o ARt s, PriRaRaRS .o freainyention
r est or egreashad@ent pi xel s of the predicted chrom nance prediction

unit; and a E'redi ction performng unit for gbtainin 30 a prediction

val ue of a chl@nl ifadblog dag@m eh audieo epppding ardrffus d 00paccording to an
d - sagphed; i (Weoy il unit, fromthe down-sanpl ed

I 3ﬁ1nnan§@bgggbjﬁq?gﬁg§5%&'g;&@gﬁﬁa t he obtai ned paraneters, wherein

t he sanpl i ngThaividesekeactding dppasatusot@ imstudds a maxinmam ceoding einitt splitter

sel ecte rom redet ernm.ned m nance pixel .group or a first

filteri _ﬂb&nae%‘_%ﬂgb'l"' IC[?E?WQH@E%#’X@CE‘?” PHEP%&M%QE)WPI ing with respect

to the innerTRé »eA8meim EBGINGWRINSHRRrPrEdmal ikt dnddreri Pi@0kS based on a
second | ocation of a |lum nance pixel to be Selected fromthe ] .

pr edet efgxineum| eading i for ke cyirenp pinture ekabrimagel t r ihegcurgmduclyre is
| ypi nan ' for.: - li ng - ' :
el o Brodbahing il o3R8 ol b8 deREREThe bivBH GERI, HBRER spit
of 5 aintathenaneasponemaximuen sediagtwdt. f ride maginpuedssdingruniédiccording to

| um nance pixe|. group.or a third filtering nethod of |um nance

ol el o S GEIFEER R e SREDh MeSHe /a6 08 HEGHHM BRYIng) 5 Bes O%R2

| um nangg.gy edisgh benosridss VAR 'w&%ﬁé Sf‘thle data.urE{%e% Qﬁﬁ]ér%rhaving
re full th refe

the present 'invention w1l be described y W ence to

t he accamgdihyang lemgihiinggquares whiZe h Tdheeimdge datenbeyi be outpuiftotthe coding
invention, are shown. . E s a block di.agramof a
VPeo. eRBbArRgMI a2 2o ta s pitagt o Tl eI ¢ he
present inveAtddding unit accBhﬁn%itd% entsdiment pp #ia brss ok Gnidttiondesiy e
maxi mum codi ng, unit splitter 110, a codi n% unit determner 120, and

an out pehargelerizeddyy a maximyie siekiangnd drithg TRe tdepih idenetes: aonymbper of
2B e UBHSIREL o0, Ui GS5ER0, U By 48 o i o B s the
E) han It h@epthxde&pr?nsodie:egeu Entod ihga@gitsdateondd_fng e dgpﬂ'rs$maypbe_tapliiefmay the
e split 1pnto the,at st one, maxl mum cod|,ng .unit max! mum ]
038 ng DA TRCATG S0 TORITUAT RING Lo ApteRtl ! e BAKFAT heyiing
be a dafgt whhh db%éhﬂgstadébtﬁearﬂf afepiR of G Bffin nékar%Xéc?oﬁ*n%M %ﬁ?ﬁggaﬁl’gm%rﬁmst

wherein a shape of the data unit Is a square haw ng a
| engt h deptbquires @iz oftheodimggenidenrsespondirg ueach deptht decreasimgs the

2suni't ggﬁtﬁ "PhE halx%nqu%cggcﬁ |Hb rb%ittaoeép%ensfig clo(caﬁ%sgt urif! Sorrllgéﬁorrr'luarlﬂé: Pod'aH %pper

depth may include a plurality of coding units corresponding to lower depths.
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A coding unit according to an enbodi ment of the present invention may
be characterized by a maxi num size and a depth. The depth denotes a

Codi nguni ¢, AP SSUBRca0R HhacBeRb o oah LS SHEGH L 1S DIt IO the
accor di pthdrAufeedding TRits RRcRIihd ]gcf BAhkiRRim 3% "B ineLEB RS URA, Rd bakR of

a mnimumcoding unit. A depth of the maxinum coding unit is an _
upper noe oepirumnedding aipita neay incude deapen ceting gnifaithat areaspli\aacatding

deer oastb AT, o Hhef ind HER e, Riding It AECTANE 1L SpCREDSFARE: ap e
unist coprezepeniighdiohdsasplit RiReordiePtd depyhd, nbeUftage datar éf htgpavil domain
coding units corresponding to | ower depths descri bed

hs. As
above, tsRIdedaieti@aiaxBPUmheodng il M3y cle hieraichigalivt clagsitied jgecording to
maxi rrunﬁg,%isng units according to a maxi num size of the coding unit,
and each of the maxi mum codi ng units may include deeper coding units
t hat are spl Atmagiowrdidepth andepteximBmsigetdia cadingumitc ediicty limiti the total

accordin 0 _anp,enbodi nent of, t he resent .invention is split :
Rccor di AgmPer GEHTHS & PRGN AR did Bthe Ty Saeis it A6 issarchigally
the maxgpimapst pleddtbimifed. be hierarchically classified according to
dept hs. A maxi mum depth and a maxi num si ze of a coding unit,

which linit The codingl umitipptermiter: 12 enepdas ghieaahene splitiegiast obtained by
maxi mu i j i er. i I ! i 1 e i .
The. Coapntid s, tfldn & fie KB CHBIgurk &Pl REuht e SEEits
obt Si neﬂemfl ﬁgbgtm rm_fmanyegirg,oden;j] itﬁf@erraaiamm:?ﬂdiglwig) ting tatgleggt_r dhagsplit
to depths, an et er m nes ept.h to output a finally encoded i mage
data actesien-ngnt $hehvox S,@ss@g%m g f?’%tgwe@ﬁaﬂ.%lq’ﬂ@fm@esvﬂ)f«‘agggt%@th
cqdi ng i ; Lae e deshidsp i
SR8 19 BE SnclRid ThoCimAde) dihh CHITHIS Hidkdep CEIAE iTts Rl 06! Bpths,
accor di agcardinghle thexinaxim wodiadinginnit obfthe loarmeont pottrepiactusadectingda depth
sel ecti .a th_having,the | east.,encodi ng error.,The.determned
coded iRyifo iR Basf EnAdubd e T GoERthe kBbeq e HoiL e Edgoced
coded digiéde daf béding tHeed@tetnmmewab@eda@ﬁtrzai@gu'tpimqqtﬁét@tpm unit
t he maxi num codi ng unit is encoded based on the deeper coding units
corresp'(])%Q}i ng to at | east one depth equal to or bel ow the maxi num
degpth, and r [ f cOdi i ,
2 ot e Hglihao8 dofl P hafulyRiing BbR i 6fpSMEBASH BASAL dedper
error neydibg welsecdresbpmintiarg tmapdeasigprendepimggealr tor sr bElavh éhalewgpamum

coding ynits. At |east_one cod dept h may be sel ected for each
ot monfilt AgOuRRYITS of 8RodiRa e JB8GF (AR e FoniiareY BATgU N BapY of the
split agedp&rQddivy URid. 18 dBbE REGRE 87 18ast RhtbdiRg ot may be SRitEs after
and as the nunber” of coding units Tncreases. Al so, even 1f codin
uni ts cepmnpariamencedivgnerraspehthendeepremesdinarinilsdi Ay leastiong pockgg depth
determ r I of . I ding units corresponding to
t%g samgg&%dg%Eﬁeg E)f&é@?%%ra?( egrtnhéqocﬁ/#qer%g@'uri ng an encodi ng error of
the i mage daThe glzet dietheanhxionsh @ding tnit fep@iitadsed Yodigcaitlisngieyarckicaly
when i mage data_ i s included in one maxj num q(;:‘Lgéji ngJ unit, the encodi n\g
errors PRI agcerding &QSP‘&!Sn@ng@%@&i yHabenok ¢RAIBA dinfg increaseD di Mgo. even
unit, a tias i rina r ghi QNS NN i
the | e Titg G SO s e REe At EBde el 1t s
one 6 deberminedcoticthwerutoi splitasach loé theeapsinatunitef cartaspondinguto doelisame
unit ma di vi ded ,according ta coding units of l.east e ded
adpt . derth 16 3o dRRGTEY hidneL a8 RR St d S afthe 735 5 of Heéacn
det er m pediRQAINIY dHpdratelaVi AtordihgRe elehudhieheimdyd waes is inéll8ed in one
maxi mum coding unit. The 'coding units _ ) .
maximum coding unit, the encoding errors may differ according to regions in the one

maximum coding unit, and thus the coded depths may differ according to regions in

the image data. Thus, one or more coded depths may be determined in one
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S5 having a tree structure' according to an enbodi ment of the present
invention include coding units corresponding to a depth deternined to

be the coded depth, froma all deeper coding units ingluded in

t he maxMANMEBUCAGNGNYRIL r@&ﬁ?dgﬂﬂ% ag o ﬁtf&%deama@m 1PakRE piit may be
hi erar chjefld Yo d;dﬁ R Rediras e sdc':f“.ﬂ SRR Bickbdpte, Same T egion of

t he maxi mum co e|n ependent |y determnined in

10di f f er ent Aegomimly Stha Icadlr;g Lmltcdeltedmdwt h20 nmay cdeteeminer egding wmaits
be i nde endentl m ned from. oded depth in anot her re

A ot rhAVG ihesc SETEEG ToaUERT ufuBa: RExtah eoting MRS THen Foffcomnits

i ssan i RgdNg ireé ettubuiré Ne:coriThg to @h &RbodieM of &ﬁ@@résfe‘hﬂ@e"rﬁ%h fdlide
coding unit to a mninmumcoding unit. A first maxi mum depth according

to an ef@diagnemits eprreaeonding dpesedepthndelaiminednts beethn @Oﬂﬁd denthl from

nunber t I I- th

codi ng g{rﬁofﬁﬁ él seé ndddm?g Lﬁf? J{aﬁéﬁg@cor ng%"tic}ﬁadrflJr&engohﬁIi rre%tctgdmﬂg]t
pr esent of amdédaiepmmyna];enetmerammmyadetemﬂhed agcoetiing o Idepﬂ‘l§1nfthe Mame
t he maxi nym cqodi ng uniit to the m ni mum od| ngﬁml t. Fo when

a dept hF&sHOn H RS MAHMLBY; G5 iNghi ynit; sa mayihy HNgeren vnggteﬁmneq in
h I
wWhpch t Bigrefbht r h§U rrss?rﬁﬂ*érlw attded Wﬁ ith b &t r%@%ré lﬁﬁarfﬁé gendéﬁﬂkz

a depth of a co unit, 1'n which maxi mum co
tw ce, detprmm@bfromca codadedepthiin anbtheriregionm COdI ng unl t is a COdI ng

unit in which the ITHXIde]EHCOd unlt IS r?l 5 dets)th.
| evel s of dept/REXGHM 9] 36619 té’x"i“'?ét’*‘m ?Wu% eDrFF‘?EE'”H%& Sk an
dept h nipdeRerctbdtto the ﬂﬂﬁbbh&)fsﬁﬂﬁtfmb e RO eP iritixdiaMmP eodigl LBit o a
25Pr edi ction encodi ng and transformati on may be performed accordin

to t he FRBIMAINCOSHGGNILNi 4. firsheairedmcderRtn 2erosdinadoaay ermrodiment of the
1§“Sf°;!3r‘é%bh9ﬂw§hﬁ?ﬁ'n$% 6@1% eptsrﬁﬁsin@ée}sth{%gﬁ%[oﬁﬁweg%nqqh&%é@mum

according to a to or maxi mum de
accor di cadihg unitedortheinmmimudiotingianit.  Ai secend neaxiomdre depth detemdmg to an

di t wh h [ 3 dj t
ocor o SGbDRIA: o CorEaa i eREP G Ay eRBls tesfalel BimBRE otidbeThinyels
the t raﬂﬂérﬁﬂ‘h@ﬁﬂa&iﬂnurﬁ &ﬁfﬁg’hﬁR%QHe%lmrﬁUn{ BediflgaRft. T @ikl Shen a
generated as the depth deepens. For conveni ence of description, the

pr edi ctdenthepl HiR medmymM edintansitoisn@t aodeptihl pf GoodiBgderitr inbwdich the

d
Tha Vi g R i R s Mgy B8 ses 1y BuREUEHT EREE5GRY I i
of a dahichrthé niaximent odding uniteis ispliievictraay be set tep. t bleeadbthe mirdgmum
gﬁﬁginwﬁg}g SR GOTREITLIN BITRBCeGRX BT RIS et 16 RRTCIAVE 1 5
uni t Meyehif Iﬁx?‘égg of %P?dé 00PEs 23 'a?|654 %Rus?de?ﬁcdc ﬁtﬁ%e@ﬁ&@m‘éﬁfn’iﬂn@éﬁtﬁ%ay

used for ‘eac per at For exanpl e e Vi enco
appar at b selip 4endstbeescondimarimumadepiti mgy bei sett@S. encodi ng t he

i mpge dat a, | so a _un fer nt fromthe_.codi unit s S
t 8 er tor m cREaiiol efedit bl oHRRR mi eaReisied Aetinah B
unit. |maRing@h EEUiRG it mmeegmducm %ﬁ@@d}h?galhd] th8 Etraffoiefictodrd Glso
unit, the 10 prediction encodi ng ornmed based on a codin

uni t coPerEIFmtPAET endhe 6@@@9@@@%9 upite accwmt%a depbanvy ta mrtde%ths
fjhat ' SI QtAéH“ e’ mﬁ%r'l!] 8‘1‘19%&8@% ?}é Hé%%ﬁ g‘SBmP | over
ept h. e codin 'S no onger

relna g uni pl'i't and
becones a baslnseLthetndmberpo’edeemerococbngmnhttagnuzuelabesmwhémveeﬁm Ineakitam
ictign un i tion obtained b

as _a 'pr ar litting the )

p3edi ctetng it mapit el o, pPlhsr enpeingntiuafahespibdiiop encoding

obt ai neghdyhe Rhhbforiatih id eafbrRBE ¥ af oh i BbepBdcading Urlts generated as
the depth deepens. For convenience of description, the prediction encoding and
the transformation will now be described based on a coding unit of a current depth,

in a maximum coding unit.



of the prediction unit. For exanple, when a coding unit of
2Nx2N (where N is a positive integer) is no longer split and becomnes

a prediction_unit, of 2Nx2N, and of a partition may, be 2Nx2N,
SN, oo, SPONED eRtorinG cparraus 0B Pas YaRpHsY Sacldb Ye R ATRE.T 3
20 paftﬁé g?%t%ﬁt Rat e &@d.ﬁgt@femﬁﬂasa YR § érytoSF&ricfpo”ﬂw@ imab8hliata,

or w dt epI‘EICtI n unit partltlonsotalne
asynmet opemtlbys,sguoh ab medlnbom@ngndmgr trahsfionmation h@ncﬂneetropylemodmlgt are

such as_1.n or rti tlon that a obt ined b onret ri cal

ool it RTomaSerar af H e el nahe it RO s AT il fiprations or
shapes. diffepsred=t4 uBNs M%@Usé@%r%&iﬁﬁlwdrémmnlt may be at |east one
of an intra node, 25 a inter node, and a skip node. For exanple, the

intra node ofoF ﬁéamﬁteefthw@@n%mos@q)apwﬁ#ﬁﬂ%rm&nesgafs& n@h@ﬂy@fcodmg
2Nx2N, ahi%fa',; &‘?&%B‘tr‘g‘)ﬁ@ﬁx geﬁ]eﬁg bﬁtrbgség'd%térﬁﬂ dff'?éf' (Pﬁrtper rgngJuVso

on the partition ‘enco I'S” I hdepen dent
one preds td peﬁonmrthe predictioodengpding on thémnaga/datal iadhe rmgdmgp:r&’dl ction

node havin st . encodi ng e 30The vi deqg encodi ng apparatu
100y a1 Sofords) n degoranedidi 2oRodnd Heterdosdma AT LBk e
unpt baﬁl%!i'ildiféh é’rﬁﬁddl Male be sk snied bas&d oRNs 8L LA doreeBoAd@ihg to a

but al so based on a r"cii)gz';ta unit that is different frodmthe coding unit.
I n or degodesi plepth;rlrﬁ t ihased 201s feo cadingounit thathis vediongeusplit ta igeding units

Sl e COReRPelTRY 2R 1BEEL AEPEY J3SRMAG R RN it PYt Rnd i s
uni t f osind Hedofddts bobasibi arit fay prétﬁ:ibutﬁe ehcdding will holiobearefeméd aomasgea
and a data unit for an inter nod A data unit used as a base

of the Predisias Hati ot AP HOROAPBEISAEPY: SPUING Ja < ROICHPA RSN NBRGE 2
ungt: ﬁemdt@h'ymb { & 4 DL O Btdfﬁ%é by SBtihf L Fe! HQ|8ht afid & fidh

co |ng unit nay be recurS|ve er size I ons,
t hat th@fmeemediictlmundn unit may be determ ned i ndependent ly in un| ts

Sccordi ng. t of PhExaERs Rmee o ot A eRieN PR ol ¥ a B Miegen is

accor di i@ Idryelr lspIiSad BBEdrRBs Gefrelfction UnittdTINMANtdrNa @ftel &F 4 paitkiohi lnﬁlé}y
t he nunber of spl itting tines to reach the 10 transformation unit

splitti®g2N@Na@Ngiy, "é*ﬂi\',v\ﬁ)rdNHNof Breriesirhg nﬁﬂlmomagoealngbldsesmetrwal

t t,C n| f

% “BTSAELLAL 49, Siglils BARoD SYIERG! 5 RILAE o bia'of e
t r ansf opredidtion wit, tparBtltﬁ‘stx@lNamHmybb@symmancallyespllﬂmg the thegght or width of
transformati nunlt us NxN, and may.be he Si eof t he.
ransi o'ihﬁ'aFPrre tighiwnit, SuchiEs o, Bassehahgra gotagd by Geometically
transf og41Rg elé’éﬂlcftlohfhﬂt 8nd PartitoP? RMritcamittarfanapesset according
tothetrans ormati on ths.

A prediction mo e of the prediction unit may be at least one of an intra mode,

25 a inter mode, and a skip mode. For example, the intra mode or the inter mode may
be performed on the partition of 2Nx2N, 2NxN, Nx2N, or NxN. Also, the skip mode
may be performed only on the partition of 2Nx2N. The encoding is independently
performed on one prediction unit in a coding unit, thereby selecting a prediction
mode having a least encoding error.

30 The video encoding apparatus 100 may also perform the transformation on
the image data in a coding unit based not only on the coding unit for encoding the
image data, but also based on a data unit that is different from the coding unit.

In order to perform the transformation in the coding unit, the transformation

may be performed based on a data unit having a size smaller than or equal to the
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Encodi ng information according to coding units corresponding to a
coded depth requires not only information about the coded dept h, but

TR R T N e L.

det er m nR® fér HPHRE FH68E RnbayH8@ hil BRah u@t@rﬁttfdz#“ “9 error, but also
determ nes a partition tcﬁpe ina prediction unit, a predi ct| on node

accor di ng t oApdadaiwtt eseclas tshasmaf thestrarsfofmation wilk howrka refarradite as a

st uct wt B AE: Wik ol e BT Pt HaboPpeliFf it i the

pastitieadingconitdhizy the esbediveBntspliofintdesrpalserlizednyegibhen.so23mét Ithe
be described in detail later with reference to FIGS. 3 through 12.
The codtrﬁ@SfGHT‘ﬂt'%tUé’HtrﬁT’t?é/r Qz‘dﬁtﬁﬁ?'ﬂ@ﬂa@éﬁéeﬁﬁe@%ﬁdﬁﬂﬁseq'fr'@Q'Qﬁs Thus,

deeper cOGH NG J4% J? BHHQ%HI Htague% B%fd@ﬂ Héé n@altoethg ﬁéﬁgf{)tn%\bon unit

Optim zati on base lers. e out put " uni
out put shavieg rtmmyeecmmmtwé etcberdmgtaﬁ:ansfodnagomdepths% which is

ded b h ded depth d i.ned. by th
coding uni 1 AR or 90 BoreA R ribel N AR SPRLRGTEs 4G Raet the

aggor di ﬂﬂnéf@rrﬁﬁﬁ‘or?%ﬁﬂcbyd%ﬁtﬂng the lPl'elg‘-f'Ft ra?@”ﬁrdtﬂ'rb@ tREcRdRry Uﬁi%l‘i’aﬁétsé be
may be obtained by encoding residual data of an inage.

i nf or mas¢loin Higoiensfpanatiwodinig fodexaowe, dlnn@ auend gedingepinik qfn%Nx2N a
| ud t
0% e TR By e SR o AR BRI S0 ey
Ejr ?_nsf gbgﬂt whan lthetsilzegbgthmfr?nsf&tr:tamralumittls téhlﬂis N[Btdegandi? hsv\?ﬂ wieen the
erl nea . SIn S | I nNnTormati o or (0] e | C
i ndi cat &% h%éhﬁgrargtmatﬁm@ it ﬁetmerﬂé?&'\@% lsug Hanehhﬁnaﬂon
dept h i ps Radnglthd trel ds"t@ﬁt ﬁﬁéiﬂbe'sfet bBR&oraiHg BN eQPaWstbrﬁtatbhgjeﬁisﬁg.eﬂt

codlng unit 1s"the co , lmage data I'n the current co unit
i s encoded aEdcm;imgunformaﬂlonhaecqrdmgsm |cod|r|gr onitatdoorespapding tefi oeded

not to it the curr odi it t ower terna i vel
" the Sthert i incSs bpfe tulmeRed 18bod dfGetiE deptiiotUtnalts
dept h, jHreneiieadrdstads tegirbaicied @ﬂ:otdttﬁg crdi hensforinatibnt hadcomingly, the
depth, and thus the split informtion my be defined to split, the

cur r ent CRAAY gt sietermineht120n nph@rtsbdtett@mtmee A giodeRe dppiie NayiBg: A. least

the APt b ERC for

e codi ngcr&ﬁ# E’at?"ti %S‘ggttet"ff’ fpﬂa rﬂ@‘(%ltyr?g @n? r%?dtﬁ—'eeﬁg\/\glp?@ Giofish
dept h. l‘ﬁlodeeaaborida@ttoopeedﬁtlomaahltsg and t aosizehef | aweansfephatiaxi wiis for
in one codlnggunlt of the current depth, the encoding is repeatedly

per f or ME@NSRAMBAYG  codi ng unit of the | ower depth, and thus the

encodi ng MaycH8ingeGHtss k¥&brdirRetd ar sl shrtturfan P AU/ tsdifgviio ahdea
same depth. Sincé the coding units having a tree structure are

det er ni methadef dstermimingrapieritiane agterglingio emhadimerts ofihe priesepbimveation,

st o 8 t t f a coded
dggth \mﬁf Oepﬁmgérﬁ)%d g%tté';l g%evgg@égﬁgeng%co?@%d%gm%y e determ ned
for one WXImwndodmgwgnwmaerMhemze wagatedemehanferichdingreger dfidaepr
t he maxi nym codi ng uni.it may be different according to | ocatjons since

t he i meeRAIBG IS ‘Fﬁ%ﬁ'@ﬂc'fﬂ gapthp BpIusing Kaiediingrien KntinHgation pagrtson

Lagrangian multipliers.
The output unit 130 outputs the image data of the maximum coding unit,
30 which is encoded based on the at least one coded depth determined by the coding
unit determiner 120, and information about the encoding mode according to the
coded depth, in bitstreams.
The encoded image data may be obtained by encoding residual data of an

image.



25i nformati on about the coded depth and the encodi ng node may be set
for the i mage dat a. Accordingly, the output unit 130 may assign
encodi ng infol:)mat' 0 espondi ng coded depth and an

; n about a corr
encodi ng nodéhedniarmaign: akpid @\e eReodBg; hgdarqcording tor eeded jdgpth may
unit, a Bl 5 G i i i it :
m ni rrumﬂﬁlnﬂemg&or [ ﬁgé éoodtgﬁé ﬁ@%ﬁidﬁgﬁ@e%w&@y rag@gjr?tn @P%\r/]gr;[{] ?gﬁe?%ﬁgn
squar e duit,sthempirédiotivramuekd, bnd dbé sizei oidhe transfanm@tion eoiti ng uni t
constituting_the. l.owernost  depth by 4. Alternatively, the, mininm .
ni ¢y be INaIEioRTAtEG, APEURdl HRded (JRRM R By HefitRe by FRNg s
t hg codinfgrmttidnsacddrEiigCtbi dsptHa WhichHRfichtdsORhEtHer ©ncdlifhg is performed on
transformation units included in the maxi num coding unit. For
exanpl e¢oding uits o iengwen et inséead of gururtant degh. t ﬂétr@ﬁlﬁ'ﬂ@nt@ﬁﬁth pithe
may be ¢l i i ntp: i i i or.dj j o
il os UREE, badila it e toRdal SedthrnboR RECH R chefP Folifg, unit is
encodi ngnéaderl and ioutpwc anddhog the dpiie irfoahaiprumdysbarlefinad | nedeot dpdit the

i nfornmati on about the prediction np and. aboyt 5 the size of the
bar 1 1SN LB oW Hsaln o ASEEINENn the LB GRS tbh current

LRkt s g e it : i . ; '
ey ogihg RS gt e TBULT URRT the b e MR, Raintrbh Mo Sodfh pni of
not i on eclosver depdint and chus e splipviemation wmayi be definedde spiit thé current

an interpol ati hod of the intra,. node. ) i nformati on about a
ot mur &g Uit BBt o tifB e o 1 ekiarSsihg fo 10 ot ur oo,
slices, or GfPRpe @nfbritrdsptiesi it dkosbdat! dRStHIEAGDRIRI isTPBrieEmed on the
inserted into a header of a bitstream In the video encaodi ng

appar at ¢edingainit; that e splirintotengoding tunitegf the lawes dlepih-undincemtdeagidone
g U : _ " g '

s ont Sdatiiceptie Bud doptn0basisrhEb cddia, Bhit i HPEImdiRDichin, the
t he codemepdimg is cdpetdbedly Perfoumedndn éaph lwodmOiR Nf thehovearzaemih, ahe thus

coding yunit of,the | ower depth is N. o,,.the codin nit of the
cor 1 onPBesRePag oy BRLrSEEell DA e thel R S R G g fgme
codi ng hth. of the | ower depth. Accordingly, the video encodi ng

apparatus 100 may formthe coding units having the tree structure by
det er m ni ng SWéEntheurtiodinthaviiteg havingpei trem stilprarare getermingd ifaurene

si,ze fo I di j e [4 f JTBX] .
88 ng naFR I eR NGRS Wibtmalias bl bl dedr Bn, shBSuRE* HBHd is
cha][ act@%t'eahlr@sl Efr & heoding rmdi’_c o}ﬁia:tqudeg akpio, iﬁfdnmtiencafﬁutgaméoeone
performed on each, maxi num codi ng unit by using any one of various

pr edi ct $FPdiRg fwde, nay 9‘%%‘?%8?%@{ OBR TBﬁl"mHj%@H&”&jPﬁﬁ- $8 @a?ociﬁéj
et er ri . . b . . ! _

Sovar i cog SIARE IR ARBrARLH R Blird inft A B Wiférehl accprding fo
or | ar decdtinrs simsartheiimagrcdatadisi hietarchinaldynspliiradcondiog dbl drrkhs,aand thus

R3R b ePasfEp AU Foel SR St el 7% o e EREIREN o UL i e
macr obl @gtls. i ncreases, and thus it is difficult to transmt the

conpressed 30 information and data conpression efficiency decreases.

However, by Aesaidinghe thedewrehebi h appacssigs eoedingdaieraatipn cahsius e

efficie ' ?aﬂ a?'i:ln ' 5 ' i ke :

consi de‘lf.q}%% C (Sliir?.fzagcefdegr(:‘lrc{sa |c§ 0 %ﬁeﬁﬁé}a%gb\?\ﬂ?#@eké ﬁ{clr%eagg!l)ﬁ%bgﬂ]ﬁ%\% ér{ﬁ%]umt,

si ze oftha predictign unitf andhalreintmosi ukdt inclyidedsn 2iee nfaxirnem cadieg ukitG. 2

! %O a bl ock d'i'ﬁg rr'nairr'nrrcl)L]:maun\{tl gggorgﬁ‘)%ot%l Q e%ﬁ)t?g ir%telrjl 0? ?l%)é p?é:scecr)lct ?rll\pe tito?l igna
square data unit obtained by splitting the minimum coding unit constituting the
lowermost depth by 4. Alternatively, the minimum unit may be a maximum square
data unit that may be included in all of the coding units, prediction units, partition

units, and transformation units included in the maximum coding unit.
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enbodi nent of the present invention. The vi deo decodi ng
apparatus 200 includes a receiver 210, an inage data and encodi ng

i nformati on tracto 20, and an jnage data coder . 230. finitions
of varous « EPREXSwRlen T8 eaouy0 mIoTHARo Quipubroogh S areet yRt daoimay
a 5 trgasfgssméd QRtd! BhkodiRgdinfaHhRitiRt heForalRlto \Cidim} SnR8C @AkNEncoding
nodes, for various operations of the video décodi ng apparatus 200 are

i dent i cifomationogecerding tdh edediction uniter ehbe encoding irfoematiarh@cepiginng to

bi ¢ st r o oad isotiey '0plyes R RENEN HPLY 1 Pird o fffod aRE Htdur
I nbor matHensiz€ X e partitidRS. €Xhé aftsding Gt atiomeaecstdiry focthe pk@dietie units
coding unit fromthe parsed bitstream wherein the coding units have

a tree BWbuiClde infermalian abaubahewimatethireeion ofian intanamasia, et a
the ext ractedl Ptﬁehﬁt%ﬁﬁ%%ed%?ggg%c%ﬁbp%oﬂ_ o'uﬁmz'?Ehroma
may ex i nfor mat I on

i .
data and enco i'ng n or?(fa(%i on extractor ract
about acomponen sf a1 infa anade]iarg about & irteqolatem metlddioé thd indra mode.

head t th t picture. 15A he i . di
ot or o Rgn e TaBPR, 0 "R e e OFtbd rocib et aGEgding o
ang an greafdsngicERAer GUPS éhd ibMSatioN ASoltay itkiAulf 8Spththbg bel ifserted

according to each maxi numcoding unit, fromthe parsed bitstream The
ext r act itp prifeadencf abitsiieam. t he coded depth and the encodi ng node is

output to the | I o kN ' d

T Bbi ¢ st ¢ Dl 8 BhBoBES Hepardtid 100 ik AecniiRiting bRE IR <o
i mage dahid oeteste by 23@dihgc Helyht loe widthosf alabdinbaunieatan pperdeptiy ditich
unit. The informati on about the coded depth and t he encodi _n%
nmode ac®dtif ,?Q’ef Gbene. %W%M%%Wieﬁdv%ﬂ$-twhﬁ@t sizerofrthe Gogling Hakt ob the
ahqut bRO ki f [ a
B or mapt bR egt % 2RADRG U Lo RS EBARGTH SONC1BWEPBEpTIRALN, Ao,
a part i theocodingg enifof dhe ourrespdepthripvinglthegsinaiof 2x2Nemayridtiode toaximem

coded dep abaut a.prediction de, and a size of a transformation
uni t. Aﬁé’ipﬂ%ﬁ?ﬁf@m&qf %for’f’é riqﬁrﬁ?%ccordi ng to depths rmay be _
extracted asAtEsdindfiprifet vigao adiddind@pparfds dEt hayTfsim e lodBINgO Qnits

about the coded depth and the encoding node according to 30 each

maxi nuni@6ag doe dieer stesatradie detyminied icogine nitsahaying @nceriimigm shape and
| phor mag %@Hﬁ?ﬁ]ﬁ %ﬁeofor%gp'rﬁakimtﬂﬁ B AL Bised GPHRIsPE R MaaRum
encodi ng e dettermned to generate a~-m ni'mum encodl ng error en an
encoder ¢coding hurdis ahdheh® i mMaxineme atbiptly deperaviatd cohedleringpataradieyistics of the

f di f hd . codi it di to depth .
gggofg%?grﬁorgé@ e.n,gégsﬁﬁgdngsfﬁe erdmiﬂolfnl_ar)} ugéﬁpﬁ@é@%n{%mﬁgéﬁlﬁ)umscodmg

decodi ngnil By |\ ARRABAY YheiR O dfYis AElRESN ModdBRa8d PandRFREBAS [ &€ opfiRAfh

data according to a coded depth and an encodi ng node that generates

t he m néneadirg cwetlermayrbe determined considering characteristics of the coding unit of
25 various image sizes.

Thus, if an image having high resolution or large data amount is encoded in a
conventional macroblock, a number of macroblocks per picture excessively
increases. Accordingly, a number of pieces of compressed information generated
for each macroblock increases, and thus it is difficult to transmit the compressed

30 information and data compression efficiency decreases. However, by using the
video encoding apparatus 100, image compression efficiency may be increased
since a coding unit is adjusted while considering characteristics of an image while
increasing a maximum size of a coding unit while considering a size of the image.

FIG. 2 is a block diagram of a video decoding apparatus 200, according to an
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Si nce encodi ng i nformation about the coded depth and the encodi ng
node may be assigned to a predeterm ned data unit from anong a

correspondi codi 5 unit, a.prediction unit, and a m ni mum unit,
the i na@_@%gaﬁﬁe%qgﬁ@&ﬁ% "?Wgﬁati on extractor 220 may extract the
| nformation #heuidédtetadd ARRanRNI0S ciBleO & RiblRA D RE CAY fhage dita

the predetermned data uni I nformation about a coded dept
encodi ngnaodsceding ddermeatimndéxitaateni2din eodi @g umiagei slatacdecster 230.

accordi 10 predetermned data uynits, the predetermned data..units
o whi cheihBoRs A dlomer shclii e pheRebil M AP RHRISR dnt, o
engodi ngansfdembBor g et neiorigtiomf o dvdribuze ehbedifgt modak! or various
i ncluded in the sanme maxi mrum coding unit, i

Th dat
decoder Op@Bipgs o i vidRe dRgPpEIst apsiralieci0f aeidsalva e MeoseipRerinadavith
N eachmg iy 91 A%ThL ARG ARIAGEphARiTTSON about the coded
na t (0} (0]

depth a € encodi ng node accor di ng e maxi mum coding units. In
ot her 15 woThs retdieen 2rHd cecbites alet pdeses28Ditstesam ed ameerndoelednddeted The

e AR LSS et B GAds 0 Sl D bt o

cqgi ng gadd CBE”PI%" B ADM MiSe GRLE bHSIréSmN AHRGN! he EddiRg Unitd NalePa tree

included in each maxi mum coding unit. A decoding process may include
a predi giruaure aetardinggta eachamaxirauet cegingnaitrent cutpuispba satiacted wnrpe

per  or riatg: ot gt TRl cager S30conenbaac do eBi o yBimaton
partitiextragtor 220rmgy eiktrast mfistenatfonegisdutca thagmum isizebesadoaing bait of a
i nformati on about the partition t(tpe and the prediction node of the

pr edi ct $yrenthietues. fiame acdwmades akal h&c‘?ﬂ-ﬁf%trﬁ’écw'@-coded depths. 25Al so,
the i mage daA%o?%%d%agéodHPaY At fﬁc@bid@}’%ﬁﬁﬁngfiéﬁsé%ﬁ%%o extracts
according to each transtformation unit in“the coding unit, based on

t he i nfioforatation affoaba addedsiepth ahdtaneenaecating owdst foothaucddingnithdaving a

coding unit_ according t.0 coded, depths, so as to.performthe i [se
Cranef RO R st dito 18 ek Mtum; fato e or the patsqrh b team.
deCQderTR@@xﬁQMedﬁﬁﬁwﬁbﬂ@n @boh?ﬁ@cdﬁé@i dé}ﬂﬁ%n@etﬁéférfébdmg rABdE i 6etput to
maxi num codi ng unit by usbga_ SE_Itl t information according to depths.

ic

| f the tplimagendaipdadodar ether neards.nfigdmagedata in@ pib aeamsis|split
i t he t i .

a&2or ai Y $fF€ ity Sl Wi, (60l hiade RAEIARAGE 230 deoodes the
| east oimeageoditadoreath maximesmorodliimgunib. t he each coded depth in the
current rraxi_i:m

m, codi ng unjt usi t he i nformation about  the .
bar i 11 on 1317 yHaBRtarh8brEteccodR! HRPH S b PRRRIPS RO AeComing to
the si z@eQhakitfurh ' MUHP UARIMAP bENdt THPINFERGARFCAbAGR akhst one coding unit
correspondi ng to the coded de thﬁ I'n other words, data unifs

rcﬁmt.

cont ai néargespeading: talithey coded .oand raforation taheut ameergnding mode may

525051 oREboPomERBafiPhagbaf ¥ A3RERL et "Br of 2nbRgPbAAREoTRARR it
unit, tdwreypendiig oo thei todeddddpil, mboutum pradictiomnelotibe gt hesigd of a

data units may be considered to _be one data unit to be decoded by the
i mage dsansfaenainn unib | Mske splitingeifBmmaliPhoreeording to depths may be

extracted as the information about the coded depth.
The information about the coded depth and the encoding mode according to
30 each maximum coding unit extracted by the image data and encoding information
extractor 220 is information about a coded depth and an encoding mode determined
to generate a minimum encoding error when an encoder, such as the video encoding
apparatus 100, repeatedly performs encoding for each deeper coding unit according

to depths according to each maximum coding unit. Accordingly, the video decoding
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The vi deo decodi ng apparatus 200 may obtain information about at
| east one 10 coding unit that generates the m ni mum encodi ng error

el R e R R R
wor ds, EbGe 88bthtanidah 2nbédihg MbdetHat @Rnekdtes tHY RidlRiups BhESEng @rie.
the optinmum coding units in each maxi mum codi ng unit may be decoded.

15Accor di ngl §incevencading mafgendtiem abast Higykoded slapth andaihe an¢edigg mode

anount of . i effi.clentl eco . .
Fest or et 3phE (F 2EPrR TR 98 bl e arerE SRS B lana,grcine
arg adaphit,vepredietiopr umit) &thdeg ednidrg Urit, eleneadetast ams eatoding infoRgation
data, by using _information about an opti num encodi ng node received

f r om an®¥fREAeR20 Joay sxtrasither 'nﬁﬁﬂ’@ﬁﬁﬂrﬁwtébﬁi‘%‘?&edrm@h e WG 8ngqding
structu a el | i : I f ot | it A i;n

an emboeaenBEFrel e e BrbacRified UaR T Rioiidtiort BEUE o odel
r ef er endepthoard Ghcoginghnudgh ol & correspordiiy rBaximuam dicalimgamnitois recorded

IR v e R R
witgt h Xsd18k giformatiéh BBYULS SRt depil 2Ad tﬁ@éﬁ@odiﬁg%&&s ésﬁ%ﬁ’éd‘&ay be
unit of 64x64 may be split into partitions of 64x64, 64x32, 32x64, "or

32x32, iafrired toolag e daterurdls igoluded imihensansgimaximpmcdingiunitons  of

32x32, 32x1 1 i nj e [ i

into parti t?]c—)rﬁeé%% 5?6@#Q§€%§%r%@ig&}gﬁ%§% (&Qﬁéﬁgi}g%%apudnﬁsﬁ%dmg the
8xg naéinimges@éﬂatinieuah rInaKlmuth:miiw uBK&asé@Mhe%ﬁrm@tio#)ﬁ%}put the (éodleﬂi
vi deo ta 310, a resolyution js 1920x1080, a maxi num si ze of a codin
unit i sg%tzt,h 2l the eReeAing Aadenaseording) fo they@aximpm QQ@'PQaU'F'ESSOI|Ut‘?tB%r
i §:192 ; i i f i N i

G5t | SORRS e RN T4 BbARISH 20 AR ikl thel Gcdfiod IAcE IK KEASH on
si ze ofthe exiiacigduinfarmagioncabeuwidthe paxitiomntypeedhe predictiomhmodexiangnthe
depth sho in FlG denot es total. nunber of splits from a. imum
coil ng CeolrBatdrin et Sading bt e Bhiond hefBaglibg wpltd Hefinbiit 8
hi gh orstaudlateaingliledtini gachamafim@mrevding ihii Z& ddcoditpPpidtess thay MYude
be large so as to not only increase encoding efficiency but also to

5 accuratRIedictian|ipgludingairia eredietion agd mwtiocragempPRRSion. Nd, an; fwerse

i mu i :the coding unit of the video data 310 and 320 havi ng
{T%g hi g%%’?*’zfg%”g%%'?l on than the video data 330 may be 64. Si nce

t he maxi num Tept inage tdataviddeadarat2303 I0ay sp&jforavdintrg predistid@il Sorofmdticn

0 G Sekg S0P AASAE 8 TATHR 580 S Dbl L08R ool v,
since desddes oA thedARNARAIBNT SbdtthkbayAHtifio Rty S ldnkt fH&RFé(??ctWHﬂd@ of the

coding unit twice. Meanwhile, since the maXi num dept t he video
dat a 33wediction unidifilge gading Batacsording teicaded @gpis330 may i ncl ude a

TR O Ao, WA SO 2R ol o
by spl idddonginyhte each treansformation unit in the coding unit, based on the information
about the size of the transformation unit of the coding unit according to coded depths,

so as to perform the inverse transformation according to maximum coding units.
The image data decoder 230 may determine at least one coded depth of a
30 current maximum coding unit by using split information according to depths. If the
split information indicates that image data is no longer split in the current depth, the
current depth is a coded depth. Accordingly, the image data decoder 230 may
decode encoded data of at least one coding unit corresponding to the each coded

depth in the current maximum coding unit by using the information about the partition
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15codi ng unit once. Since the maxi nrum depth of the video data
320 is 3, coding units 325 of the video data 320 may include a

i d t I f 64, d
e g DBRGEihesPisidONori 3he JeaBHar anade and M s ot ﬁﬁﬁga%{e‘aaﬂw
to 3 'aumﬁartéecﬁmddoﬁﬁg D8it EBBSFAdINGNS B AsidéNddpthhr ee ti nes.

dept h 20deepens etdlled information nmay be pr eC| sel y expr essed
FIG 4 is a ln otherdu@rgsadatﬂ uaits icontpiniog dbd eancodiing idennatiore wgiusting the

mage couBRc BagouatT MEOREr kg B oBREVER M RR otormerie SE

129 of adigned esr thaqRrEHSRMARNRRT ddtasuriOfoincambagdRe icBElR Wit ahe IpRediction
other words, an 25 intra predictor 410 perforns_intra redlctlon on

codi ng Wibtand fhemiNFAYE WHHEND fhenoalere SataniRimay Secconsiiersddobe
motion gt 'dg?%ﬂhgﬁg%r?aagc@déa% e #HIBE Q%"[’é %068@ PS5 it s?&%eér%cé?glng

estimation an ensa ion on“co units Thnan 1n
from ammoget he current frane 405 by using the current frame 405, and

f 4 Dat t t di ct 410
e ot T onC oLhé Mies daoine Aapaiiis 30D Shav. ieun dib BrRlict abeSlat Teast ape

ajguant sffg Unﬁrtﬁépéé’i‘?érh% tﬁ%%fdlrﬁhﬁﬂénédﬁ‘ﬁlygﬂoﬁm}}kﬁréf&ﬁﬂﬁj is43Buivé| dy

a quanti zer 440 quanti zed transformation coefficient i's restore
as dat apenforme;béar @aGFumeammunhﬁ:@djgg wnit, iandeney weathe infernagiprateidaeode

B N g T

t hr oughdetestaliedicto bg thei dptitdlinacutiing lupite if i ddohr naginimnt catfifly uRitemay be
guanti zed transformati on coefficient may be output as a bitstream 455
t hr oughd%ﬁPd@’i’tropy encoder 450. In order for the inmage encoder 400 to

bgsappl i ed 'ﬂc%&]‘@myggeé\/e?ﬁﬁqma%% da2RRE Y J’H?egé?@horﬁlahdeé q’ér@@.t &mBlint of

t he i nage enco Intra predictor 410 tion
est i mat datad fg image Wata omay bepfficianty deesded hedtreatuséd byeusingd @ sicheof a
gquanti zer ,.440, .the.entro encod

T ohtidd Tinif B AL BRGS0 FRAGE B s e SR E 6 S e o ins to

filterigtardbiehisd@d opeid fnay® Ratath00singaaRAmaIioR abdbUE afi d(i}ﬁ[mmterﬁdd@fﬂg
anong coding units having a tree 10structure while considering the

maX| nunTAEptrACeIVe@ FOM ARINGAACE odi ng unit. Specifically, the
ggra predi Cégéetg\ég ofto*é‘?emﬁfn rbo% ( anga\‘rL %g a 94 sfrt]@tu@géeBgl?dicgg)cnhunit,

corrpensat or erm nes pa t| t| redrcton nol
codi ng amd & trarsfomnaiivy thig amdrdigg doiansebodingerdt dfrtbe psesenttinventioni kel

considering the X|nu si_.ze an th of a current

Maxi wnﬁ"%‘%%er%%‘ﬁg?dvﬂ gnp?gql%?(gﬁgg?h@y%d eternines the size of
the transforprd i®n Elrtllégl'a'm ?&C&&QW@a%ﬁcebf Bfrbéﬂiﬁ@%ﬁlf%eaé‘d?ﬁdlﬁg to an
units hawngatree structure. Is a block diagram of an

i mge dewbadinauEfbke pesent dventignuni t s accor ding to an enbodi ment
szst he pr €sSep siie”éffeé‘EESiﬂg unit may be expressed in width x height, and may be 64x64,
32x32, 16x16, and 8x8. A coding unit of 64x64 may be split into partitions of 64x64,
64x32, 32x64, or 32x32, and a coding unit of 32x32 may be split into partitions of
32x32, 32x16, 16x32, or 16x16, a coding unit of 16x16 may be split into partitions of
16x16, 16x8, 8x16, or 8x8, and a coding unit of 8x8 may be split into partitions of 8x8,

30 8x4, 4x8, or 4x4.

In video data 310, a resolution is 1920x1080, a maximum size of a coding unit
is 64, and a maximum depth is 2. In video data 320, a resolution is 1920x1080, a
maximum size of a coding unit is 64, and a maximum depth is 3. In video data 330,

a resolution is 352x288, a maximum size of a coding unif is 16, and a maximum
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A parser 510 parses encoded i mage data to be decoded and information
20 about encoding required for decoding froma bitstream 505. The

encoded ,i mrage datg i s ouytput as inverse nti zed data through an .
ent ro_pyd%é%o'éeT-_ 50t FHRKIRHM Heeﬁhs%%m ﬁér 35@&5\,0%6 foe NURYeRIs@l splits
quant i Zggndahdsy uﬁﬁéécﬂﬁggnhio LREMUAT deddbidy BARL T @l domai n through

an inverse transtornmer 5 nintra predictor 550 perforns intra
predi cti on ol e ratiohgiomnistEigh or @ndatat amouabisnterge, & maxinewmesize 06 at ¢oaling

i mage dat.a in the spatial dopain, and .a nmotion compensator 560

per t or gD PYrPE JATEEN SRt Pantbiot g NGMaSe PRCGGE nfiibiengdcoy, also to
uskng aaé&frafednFfIelct aRBraefdistics of an ngge.ﬁag_@c@k@trfgéy Ahé feaxdmat Size of the
domai n, whi ch passed throug{h the intra predictor 550 and the notion

conpenseRdng 368 of fiag viskeodiata k1 Oanda32@ bavingdhe higher rgsplgtion Hiarethe video
bei ng p - d~% hrough a debl ocking unit 570 and a | oop

fil teri%%ﬂau%cfﬁ'%ggfe %'so, the image data that is post-processed

t hrough t he Sigedbkimgxibnint depth afithd bidebarta 310tier2, roding unitS81 5@y the

be out put, as .t reference frane 585. ln order to decqde
i mage d4f8 i e MaRHIcufa 2 RdEwE codingdmit having Gé%"gjéé'@cﬁ@ﬁ‘g(’% 85, and

appar at é@d;ﬁg%nng h%\ﬁﬁgﬁgd&a%%s%%mp@ SRES PRI @hiP88ehdRd B fvo

16 perforned after arser 510. n order for the 1nmage
decoderlages by sphtting ghé edaximumeodingeanitiwioei niyleapphilas sisce0iog nagtimum

Gecoaerdedh orfie HRCoaE i, P 3Rpinasfnis 136 oh e HoeB dia piP 4ERY kffce
the 5 4 fﬂ’ﬁé)ﬁmnﬁﬁdb@ihgrurﬁt%virﬁq@ l@ﬁ? iz SBENS24/d c6diBg Urite having a long
oop

debl ocking unit 570, and the iltering unit 580 perform _
oper at | ¥f8 e & %ﬁ'@@dd@@hmﬁrﬁsdﬁ%‘?ﬁﬂﬁf fp Oneelayer byt SRIEiIND the Aegximum
nqgi mum. GRS Bt ek : Specifically, the intra prediction 550
and the notTon conpensator 560 perform operations based on partitions
and a predi cbinoe thedeatiouneaepthodf theevidedidaga G&Dtis 3] @bdingngnits 822 ef the

oL UCt e i D5, KSR SO oS40 B AATRET Py 812 ptes
6 is a shdPRAMd lUnHStHRIAGJokleenes stRY B BN 165 AF W dimee iR @ePstSare
and partitions, according to an enbodi nent of the present invention.
The vi déeepaNesdiony |a¥|§p%1bﬁt8@!iﬁimdharfﬂa¥iﬁwmicééb\gdéﬁg’tﬂil’ﬁ@ tigigsar disug deoth
Usg deepens, detailed information may be precisely expressed.
FIG. 4 is a block diagram of an image encoder 400 based on coding units,
according to an embodiment of the present invention.
The image encoder 400 performs operations of the coding unit determiner
120 of the video encoding apparatus 100 to encode image data. In other words, an
25 intra predictor 410 performs intra prediction on coding units in an intra mode, from
among a current frame 405, and a motion estimator 420 and a motion compensator
425 performs inter estimation and motion compensation on coding units in an inter
mode from among the current frame 405 by using the current frame 405, and a
reference frame 495.
30 Data output from the intra predictor 410, the motion estimator 420, and the
motion compensator 425 is output as a quantized transformation coefficient through
a transformer 430 and a quantizer 440. The quantized transformation coefficient is
restored as data in a spatial domain through an inverse quantizer 460 and an inverse

transformer 470, and the restored data in the spatial domain is output as the
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15 hierarchical coding units so as to consider characteristics of an
i mage. A maxi mum hei ght, a maxi rum wi dth, and a maxi nrum depth of

Char nd, tetancadiasme b8 ek feine, Ponyopgserd FEvush AIEbRCKIH uniiégp and a
Si zes Ofooﬂefﬁféﬁﬂg% AGo Uniheé qgﬁﬁﬁiéﬂ ﬂgnéf_enﬁsﬁt;m?%awiew iRt 66 BURRA as a

according to t predet er m ned maxi num si ze o0 e coding ‘unit. 20In
a hi er abitstresh 456rthaughearcootropy endbdar 458t s, according to an

enmbodi nrent of_ th esgnt .invention, t maxi mum hei ght,, and. t he .
e va i 10 PSS iR irhAdeE e ', 15 e HRASd HA R bf ensading
i S54. Shﬂ;@@ramsjw@,ham%ﬁméﬁts&ifqm ifhageréncoaler a00s i.6f, t_h@&nthé ?JF@di@ﬁ@:ﬁ'Gﬂb,
structure 600, a height and a wdth of the deeper coding unit are
each spthet moﬂp§o,93t!infp5‘i0é04?@tritbﬁ matien e(iﬁ’df!"Rﬁﬂfﬁtqfi ¥4 thgniransfarmep4ses the
for 25p 5% o) nGodi i SRS e@%er odi UR| Lt €4 800

a hori zéﬁ%&gxﬂ&oﬁ% Eggﬂﬁ%r arc Fga étt!—l %c H?%%g%mfér 4§@’I wéot \%;E'Qe
wor ds, tramsfdrmegr 4ot tﬁé@dbﬁhod;ingmhitu%@,odmmghembq)pifﬂtetihg tmie 40 cperfarim

structure 600, erein a depth js 0 and a size, i.e., a height b
i dt . pRerghons baedl BaperChadsiia Uitbigm ol ((oiie S, aviagia tree
cagl ng_ Wl RANIE¥bASBiRg 8% RlexFRIAAIGHN oRBcA mtSRhlinPloding Bnfod! ng

unit 630 having a size of ~and a depth of 2, a coding unit 640
havi ng a si zepetifielly, el iniradessdicter 430, thednatien estigatori 4206 sodhhei metien

Si 7 of bl Aiof 4aSHstoRhinps Prdlans, Afu i Bl ngki of Bl LobF un

predi ctfrom anbhg ahel cobimgnaits having adtfreed stractureg wiile tconslefing 2hgedaximum
al ong the hori zontal axis according to each depth. |In other words,
if the %'6%@5‘& tUﬁima’GWrﬂQ@PHbof A SUgERE Mg UReeraing upﬁea@fém%trgnsfgrmgr
a.or edi et ; b : it

i H(B: I ude&?’(?]gt% ﬁégméﬁ%%tti na&%ﬁﬁﬁ%ﬁ?ﬂ#ﬁ@aﬁﬁ%gﬁﬁnﬁ{élg'ﬁﬁtsdl(%ﬁ @agﬁﬁgfﬁhm zeng
of 64x6Hhe qualing unibhbadng ahtaee styucties.si ze of 64x32, partitions 614

Soxso. o PICETTe 2 PO pidiraRT ol bR S8t bR i eSdme s
havi ng &éwréinggo@n sRAk8dingeil of fite PRIYEAt Pivedtidmy be split into

partitions included in the coding unit 620, i.e. a partition 620 )
having a si z& RArseD:HIH, pamesi eneieds magrdaty ta ke Aeceded i information

ing asiz _ _ dlaty ta s _
PahL' 1 A aibolfid Padre 7 Rloofiitd fronf LRl 087 ¥88 LAt fyoe
havi ng ddte isi aulﬂpof g&ﬁnﬁ@rﬁemu%mizedeqlmh tggooligmay dregropyt ﬁecqmiro?]m and an
rtrtion n uge | t he 0 n uni t . L.e..a art 1 ONn avl n a
D b P gseeauaERE 540! Ad TP Kbartauantetsaa S is Felbrad o Emdtdbiin®
a_Size GlaibbuBmeRiiblionn BihsbMarierisas, of 8x16, and partitions

636 having a size of 8x8. 15Simlarly, a prediction unit of the
codi ng unit Sadntiaviregicttre58d RerprmsxBtranpredictionepn toging umily ibean intra

ot 1 BRREHN, " e Thnpde | diteq ¥ B8 Belal S agflp @ motion
par titicorapérsatbrs6M erfofhs endtionbecin peagdtiohi amsodidd uhity iimen dnter Ao def by

4x8, and partitions 646 having a size of 4x4. 20The coding unit 650
havi ng ¥$ied girgtergpca@amaede-ne depth of 4 is the nini mum

The image data in the spatial domain, which passed through the intra
predictor 550 and the motion compensator 560, may be output as a restored frame
30 595 after being post-processed through a deblocking unit 570 and a loop filtering unit
580. Also, the image data that is post-processed through the deblocking unit 570
and the loop filtering unit 580 may be output as the reference frame 585.
In order to decode the image data in the image data decoder 230 of the video

decoding apparatus 200, the image decoder 500 may perform operations that are
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coding unit and a coding unit of the | owernost depth. A prediction
unit of the coding unit 650 is only assigned to a partition having a
size of 4 order to determ ne the at | east one coded

4, I n
dept h oPeéﬁ@%aﬁﬁbth@rEQQerc%%ti tuting the maxinmum coding unit 610,
the coding up bt f5riHee imagd dcoiBe sty ‘t&'ec% %gﬁf?é’d rlﬂctﬂgggigt@%“&eé&(ilng

perfornms encoding for coding units correspon to ea
i ncl udedpparatuse 268 x iattueteoudits @f thetimgge. decoder 300 uiberthefpateepén0, the

codi ng unjts accordi tq depths includin ata in the, sa ran and
Che conbMepsy BRBNELE8. the FReh plAnHEHDSaE R inVetatt sRasTorpr S0l e
cogi g jpfyiat ?réé%éﬁé@@,ﬂﬂié“mo‘ti@naqdiﬁ@éﬁsahﬁr 86 te’ 8EHIbEIRAG WMICOTE! arktp tife
that is included 30 in one coding unit corresponding to a depth of

1. AccologPnfitsting ningr §8¢ perfershpmesationso daagd res ladind unitiehadne @ dres
accor di &guétgredﬁp%gﬁp rﬁ&ﬁmﬁﬂgbgﬁayrﬂjnﬁt corresponding to the depth of 1

and foufr coding unrts correspondfrng to the depth of 2 are each

encoded. | n 8pdeifically, e frdranpredintidnr&H0f amd thecanotien tcodg@nsatard@60apefigm
the depths, .a | east enco inﬂﬁerror may. be sel gct ed for the cur

: rent .
dept h bYPHEHIPBF MasEd <t BANMHGNF AN asHeHIUAN PPER fahrach of the coduichynits
Unbt S crEViRgRPfEE NnlcurbhBnaUhE SflerdE Ridhs s BefBih 2o baised

the hierarchical structure 600. ternatively,
encodi ngh érgizg ohayjrapefasmationauitffor eagh cotipgniniig t he | east encodi ng

¢ the dept n Reahene S8 dibsrotind HesPorpanG iAo TR dbale aha

st ruct up&rtioRs, dscaedihy taad emiRiiinicht enthzayresent ikeerion. mum encodi ng
error in the_coding unit 610 may be selected as the coded depth and a
partition typae yideorncegindarraraiusst) apg the vides decadingrapnaratus 200 use

descri bhagh Bhisl éédiﬂ&;xgngg sBeéé"t%Ebr?sic’fé}déH%Qaé#gh%ﬁc@& é'rP@ﬁ‘é’%e. A maximum
transformation units , according to an enbodi ment of the presén
i nvent i lmeight, a maxithemwvidido, &mt adnagmapp aepthuef £00ingrunitsemay depadaptively

decodi ng ,apparat us 200 encodes or, decodes, an. i mage accoy di to

codt ng SRPRETE At Tang &8 T ErmartarRIRS B iy mate: o Taiens HTETEBM s by
unit fos @REh SivddTeM deRfpel Cddid -unitsZ8ecabing” &N HePIHRIM BN bendbferified
transformati on during encodi ng nmay be sel ectéd based on I5data units
t hat ar@cqesdingde dlee pretaieranioed BN Bige o dhegodingunit. For
aBBaratus 2008 MierdRHiGTSEbAR BIIRI RN Hhg o R 8 SRARRGN: o
':1 ransf %&apﬂe@an?ﬁ%vehggp,e%a)mmgnbm bsiighﬁ ahtletg_br maxmmgmgtrﬂ ofirthé $OEH’Q.]
aving a size o x32. so, data of the codipng uni avi ng the
o ye ofiRaIe RRSP 6. SHEMBANBYMIID GRHR S i nFR & JaRIGURSRATRCRIORS 2

each of ydfiealt 5,88 rAhBBibRIICHBLL Srd@ltIB0DNS FkigRt 3hd 3£ widih SHIHS deeper

8x8, and 4x4, which are snmaller than 64x64, and then a transformation

uni t hasddigg uhié dre gech splif. ngh\lee,rapredigtianeunibard paditions, which are bases for

25 prediction encoding of each deeper coding unit, are shown along a horizontal axis of
the hierarchical structure 600.

In other words, a coding unit 610 is a maximum coding unit in the hierarchical
structure 600, wherein a depth is 0 and a size, i.e., a height by width, is 64x64. The
depth deepens along the vertical axis, and a coding unit 620 having a size of 32x32

30 and a depth of 1, a coding unit 630 having a size of 16x16 and a depth of 2, a coding
unit 640 having a size of 8x8 and a depth of 3, and a coding unit 650 having a size of
4x4 and a depth of 4 exist. The coding unit 650 having the size of 4x4 and the
depth of 4 is a minimum coding unit.

The prediction unit and the partitions of a coding unit are arranged along the
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FIG 8 is a diagramfor describing encoding information of coding
units corresponding to a coded depth, according to an enbodi nent of

the present 25j nvention.,, The, output unit 130, of the video
encodi _né?%’-b’ﬁﬁ fis aeppriing toneath deriny r&hgﬂ@%r WRfdsh uth® Fogiitg 8810
a parti ﬁéﬂﬂgttﬁgesi%é EH: BLREA 'a‘ﬁﬂﬁéod@d?iﬁ%f @isoéf‘d?éﬁibﬁ&ﬁ‘tdﬁ??ﬁae gcﬂﬂjicﬁon unit

i nformati on”820 about a size a transformation uni or e codi ng
uni t comaysbpensfilihgntoopartitiodedndagehn the endadingturin6abpiue. anparitiodi Gitp

node. 0 .The i.nfa tion 8 i ndj cates i.nformati bout..a s of.
 par ti Grdndcniar PLEMOS ettt £RaoRal e R on Pl Bifupd & ing
codi ng hal dize WNELRBA drivaritfris  1@0Ravifg thelaiza ofBk3por prediction
encodi ng the _current coding unit. For exanpl current codi ngz uni t

CUO havi ng aSHP#IYeR mmﬁwit@t%pﬁ)ﬂimmmﬁ 62@ hawiagdhe iza0h $132nand
802 ha?’fh’éggggﬁn'h?a?.1oﬁma§gl§@a®pg? iR pariligh: ?rgc‘rt%d?d’ G c%gﬁ'%tggéit AN A o

partition avi ng a partiti havi'ng a
si ze Sf patition I@Od’;a\ﬁmgaaisﬁe)pﬁ_ﬁmm ;%Bﬂticn’_mﬁm hayiagta ?ikeﬁ;tﬁm{aj partitibns
to indi one of t arfition 8 ng a size o , the

part111 620 BOEMEAPAE o8 1673 1 RRGRONRA0 Meugeh B G 1CB08: havi ng a
siyge of NxN §I?ﬁi|5e1r@f a"graticABn gﬁa_ﬂ dffifs ealRY l%’]{féﬁ%hﬁ%ihgﬁh%% & 1@?1‘82?nd

partition. For exanpl e, e information By indicate a node
pr edi ctihendepibodi Rgmpyrbe rspiitiinda parfitons inaludédén ¢he egding unig 630, ie. a

ki . o tligg Mavinl & sige ¥t 16 bnde e ARiGhBk o8, PafitPns fazhaying
uni t t oa bizebals 8k PparitimstRNBAUNGR $i28 of 8xPeS Avd paAditions B36Uidveny a size

codi ng unit. For exanple, the 10 transformation unit may be a first
intra t®®& ormation unit 822, a second intra transformation unit

834, a firstgiiihfy fargr%%fc%ﬂ%ﬂi%f litﬁé Eo&ﬁgurﬁ’tr 640 %%%@dthlez%iﬁé‘ of 8x8 and
transformati on unr't 828. e 1 mage data and éncodi ng
i nf or methieodeptht ob8t may 20 spfit irite partitonsd éwhdiad irafiparcating A0 G4y i.e. a

tract t he_ i nf i 0Q,. 810, and 820 decodi .
Thaceor R IO Souiada Sike i XEuaR otin e codig Eficodd st 422 hayipe =
deeper gigglion BxunbbRitidGHS T4l RAvihg 1SPE T, 4-,@C Pt dIEtidRs 886 HINMY F8ie of

of the present Invention. Split informati on nay be used to
i ndi cat®4% change of a depth. The spilt information indicates whether

aa60di ng_ uni1,0bogingUirliEe5o HERNG the il f ddhy §98LBENAHDI theShirmum
ower dept h. predictron®unrt 91 or “predi ctTon encoding a
codi ng codihg 96R and\a ogding deijitdf tied [dvermbst deptte K paNiciodNurilt ofthie coding

i ncl ude itions of a partitiop type 912 havi a size of
2N, Ox2nB 630 (o eRsionel fe asaarthon TRUNg &576 S5A%N o 0, a
partition typeofdd f@\ﬁegﬁﬂgé'%}% af 10b<<8hk Ceoditd ddpialok | theOBodi¥iBCunits

918 having a size of FIG 9 only illustrates the

partitiemstiiging thee maxirough codisgwinit 1618r éheodinge antbydetgmminer 11281 of, the

P ¢ et ALPBOTE APRRsnI0q PRiRuterRrlG oh Bl Bis CoBtpandino o
i ncl udesgsydapthrincladied at thet marimumabting wils6t@vi ng a predet er ni ned

shape, and partitions having a geonetri cal _sha{)e. 30Predi ction _
encodi ng i s AdpBberaet, dpepeoeadingoinisnaceeing: icorepiisi iRgluging datepin the

same range and the same size increases as the depth deepens. For example, four
coding units corresponding to a depth of 2 are required to cover data that is included

30 in one coding unit corresponding to a depth of 1. Accordingly, in order to compare
encoding results of the same data according to depths, the coding unit
corresponding to the depth of 1 and four coding units corresponding to the depth of 2
are each encoded.

In order to perform encoding for a current depth from among the depths, a
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2N_Ox2N_0, two partitions having a size of 2N_.OxN_O, two partitions
having a size of N.Ox2N_0, and four partltlons having a size of

N OxN_OQ accordi n to each partjitjon The tion encodin
N N leaRE SBCaMAS Srormay theselerter e BeicLbrnLAeEih B eearning gheding
havi ng Fd?%a%h%dﬁﬁmﬁ'ﬁm@ﬁﬁ%@coﬂm@@r’ﬁts%or?&p@ﬁ% to R M-LAtNPth, HiSng

predi ction encoding in a skip node is perforned only on the artltlon
havi ng theehstizentaf axi¢ ok2he thierarchical structiree$00di Hgtesnatively, st gnﬁlmlewn

010"y nesa "Ebt R b At 1B WP b Ind BRE pPa rors

the smeht@sitingntd b@pth@r by toepiorinitiie eRddding folepheh idepthasard cferp@rmti@ep@ns
lto Sp||t the partition %y{)e 918 in_operation 920, and encodi ng

r epeat edlPygpiier verisal axiscefdthey higrarchiosd SimatrAPAD- debidendh apdaacpartition
size of B&%}%%@ an GRY ért?ccfd?lgg i h THE H‘Fch ?689 rﬂﬁg b% Bél‘éﬂie téé"ﬂhe

unit 94 pre |c 'on enco t he co
dept h Otf:odedidelpth ade paﬂltm ty]aérdf ﬂhe( thdlﬁgNnﬁ))Gmay i ncl ude part it | ons

f tit 942 tit
oha hoot g AP YRS o dRaraN fof dBsRifife 5%%3%{@1’@% o adigg 10
N4$X2N_gnd %ﬁsﬁ)rrﬁl@iﬁbh R 7@%980(%@1@5%' afembdtmferdiof %égPéS%nt |rfveﬁﬂ

encoding error is the smallest in the partition type 94 |s

ept
15 changed fTbenvideo encoginglappatatus ptiQ iorithe vigee demding cﬂmaaatiuanZOO

R

encodi ngg@dlr ¢ .a mamthenoaunlgaxmifumrd%ath rrmxdnuﬁpldotjur@o&rrﬂttloslzes of
according to each depth ma r'%erformed up to when a depth becones

d-1, an@@Rgprpation &Pﬁﬁtf% aﬁﬁﬂ? glign iHieg enepding mayt Bevirdectad fased on
| §s0Nne performed up to

V\ﬂgn thga)éfitgq’lrII tHa?%rélﬁkg?%'g@Pgwﬂgﬁﬁggg ??(ﬁ@ (r&rggfs?%onrm ng to a depth of
d-2 is spli tFom expmpde,i ionthe7 gidea pnmﬁlngm:rpanahus 900 drothepwddoodeamdmg

di 980 d h .d- d.a
SN Co. enBERE 2onih b i o M Tehdag SR 20 4 B tnichfigtibn may be
havi ng ﬁer&brﬁﬁed)b 2 Qhé)t?ﬁ?ﬁ[drﬁmllbn L&)l@airZO tha hygpes gb®B@Zhavi ng a

size of 2N (d 1)xN partition type 996 having a size of
N_(d-1)x2N_ (/dlss?) datnef té.lep?@ﬂmq U@'ﬁ7'396@V9@8’[hﬁaﬁH€h@f G4xG4 mayibe encoded by

N d 1 t

Dbt TR e gl FHERRE BN SP e Bo BN 816 DTS el oo o

partitisdahavoryca &q&eanﬂ ZIN4( dwhickN are- $jinallenothaar t64x64nsa|hdwtheg1 a
a siz

gbae( gftﬁ'ﬁ(g 1‘2‘%“ Fé"gﬁfig??ﬁﬁg %tab{’\b?‘?n%?{h’%%«g’g Wt’?ﬁr ough 998 to
search for aFggrgild %ndiag@ﬁmh%ﬁ BEs&ibThG | SALUBIMY GfoRSaBbR O6f- coding units
corresponding to a coded depth, according to an embodiment of the present
25 invention.

The output unit 130 of the video encoding apparatus 100 may encode and
transmit information 800 about a partition type, information 810 about a prediction
mode, and information 820 about a size of a transformation unit for each coding unit
corresponding to a coded depth, as information about an encoding mode.

30 The information 800 indicates information about a shape of a partition
obtained by splitting a prediction unit of a current coding unit, wherein the partition is
a data unit for prediction encoding the current coding unit. For example, a current
coding unit CU_0 having a size of 2Nx2N may be split into any one of a partition 802
having a size of 2Nx2N, a partition 804 having a size of 2NxN, a partition 806 having
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Even when the partition type 998 has the m ni num encodi ng error,
si nce a maxi num depth is d, a codi ng unit CU (d-1) having a depth of

d-1 I epth d ded depth.f

Codi ng BRASOCOIRRT P AHPrER PB ARV isHa S g 6% Ao BHofastion 800
det er m geguttLphaRitient ﬁé‘i% EotRitdicaterbrieyPrhef aH’ti%;rPSULI HQ\ngl%Xélﬂé'Gf 2NxN,
codi ng unit 8 )t/) etermned to be c? si nce

t he maxtheupartition ﬁoééﬁﬂ'lm sizeraf b aiwih@gaarhzlqn §é© hawingraysize of NxN

i i ormat i on 107 Dt 10 SERREEs, of rbabfof SRS QCBBLA pafUbh. . For

unist  998xarapleh therinfornmatiom8 1 may ihdlcatd e mode eﬂbrematldmmcmmegeﬂmrﬁed
A mnimumunit accordi ng to an enbodi nent of the present invention

may be QHW[EO’MWACQI% Lydbe dfRenation 8BV ke AR intraMadetl % G IRtpraRede
980 by 4 apgl% &lljélgfIéhe encodi ng repeatedly, the video encoding
apparatus 1 ect a 10 depth having the | east encoding error
by corrparl ngTbeanfmrm@tlenraﬂG; indicatedi adrarsfommpation ohitttbebe diised omiwhen
900 to & ern a coded, dept and set atco esponﬁl ng partiti op?
type antid®® BF’BG QT Bn RRSIRS “%Q A efc GHIMRY nblings up EdSERHP

A gsuchrahdteriibfibATuiRie 'b@gaef r"s@ rlﬁtracﬁe%sﬁbﬁﬂaﬁﬁ dpRt B§2 a'éesééﬁﬁlﬁrrﬁﬁb
in all of the depths of hr ough d, and dept h havi ng the [east

encodi nijarsfeanatiery unit 824, caeﬂ‘lé?rtmnﬁ@rdtr@mf&)ran@@@a dibt826, e acserand intra

dept h, e of the prediction unit, and the prediction
node m@gﬁgBFe}h%ﬁ%egH't%ggtransmtted as information about an encodi ng

(rjmdeh Al so, 'Sheldmage?:hth agd lemnb?ing mfdrm(?tlgngaxhactdﬁm affth® \ﬂdeoademd:mg
ept information o t C ed dep IS set to O

P St 2 benta Hheiemiie, FrEaG AT by S0 B €28t for Segoding,
2Q%he | gRARJHRE caefl RIEeed cBdingniMy, mation extractor 220 of the video

decodi ng apparatus 200 may extract and use the infornmation about the
coded dept h Bl 9 Ieapliagiam pbdeapét ceding nits aaticatdiogite depths, @cdersiinie: to

the partit| The vi g apparatus 200 nay determ ne a
dept h, %‘h%m‘i%@ﬁ%éﬁ‘i ?ﬂﬁerﬁrgg%% r:‘?\geﬁ'ﬂ{o@ 0, as a coded depth by using
split i nfor ngpiitoinferataion mayt be dejeldhty irffichtes® dhahgérwtameﬂﬁabvué il
encodi ng_node of the correspondl ng,. depth for decodi FIGS. 10

t hr ough'nioz'“'@t@”d'ﬁg@aéq‘?s whetheres cqqdwmgln& ¢led AUresnd kﬁeppﬂbé% el inte diading
Bhts 104 of R tegﬂh“”'ts 1060, and transformation units 1070,

accordl ng to an enbodi nent of the present invention. The coding units

1010 are codAmpgediotiors uhé\d1lgfoa ptedietiat encading A Mm@spmﬂﬂnd'gawr@a tdepth

coded dept hs det.ermn e Vi de nco in appar a .
o O AT SiRe Bf PR OEN. Aty B3t parighs R SHSn hRgi 1 ZpBuing a
predi ctigd ofi 2N DxeN gag;baﬁltudmg/preoglwﬂaumgté st 1. 2NUEkN e a partltlon type
transformationunits are transformation units of each of the

codi ng 9 havmglaUSIzwce‘rNaO@é‘lea asyd a paditionutype AdiBnipving & size of NJ.O?(NP_O

cadi ng f | Né
i@Btne -8 o, Msels e, Perfilsl st sdtoncltp Whtch € shtoiped by
dept hs symmeﬂiowytsplltﬁngl@ti@ pré@izgéion 1(x4 9100 2t dQﬁ(}tltlol“DSﬁoe as chot OikBited
are 3, %nd dept hs of codi ng uni %s 1040, 1042, 1044, and 1046 are 4,
thereto, 'and the partitions of the predlctlon unit 910 may include asymmetrical
partitions, partitions having a predetermined shape, and partitions having a
geometrical shape.

30 Prediction encoding is repeatedly performed on one partition having a size of
2N_0x2N_0, two partitions having a size of 2N_0OxN_0, two partitions having a size
of N 0x2N_0, and four partitions having a size of N_OxN_0, according to each
partition type. The prediction encoding in an intra mode and an inter mode may be

performed on the partitions having the sizes of 2N_0x2N_0, N 0x2N_0, 2N_OxN_0,
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In the prediction units 1060, some encoding units 1014, 1016, 1022,
1032, 5 1048, 1050, 1052, and 1054 are obtained by splitting the
coding units in the encoding. units 1010. In other words, partition

types i ANEME_GMithg the Peedition eneeding 185 skipnmodgsis prismedspaly e the
2NxXN, p ot ] ?QOI% I caeh units 1016, 1048, and 1052 have a
si ze of Bﬁﬁ@klhwér\{t a %aér%' ?ﬁ%ﬁ‘?ﬁ%@‘g%f the coding unit 1032 has a size
of NxN. Predifan emcading ermnds penallest ionmnenbf theepantitibm gypes 912 tirdQghrod6,

|1 10t han .. t h ' it. T f ti
ver st ARGRUPRATIGN ) TRydR Seragtt B PaYer 8- of the codi ng.unit
1082 in the [ripaséacsmnd Wtratist thel @/thlleBt #h ARé Spatifidn thsd 918, %elgﬁf is

t han the codi ng unit 1052. Al so, the codi %qnits 1014, 1016, 1022,
1032, 1oaangerpBom Qi@ 11toswlit the parttioadype ©idtin spenaians 9320, 7andg eacoding is

differe f t ' e I 1 ' [ e of .
Si zes a%eg&é;dg'%sﬁafcﬁdoe{q]tg:ﬁ \%/g(?@'g Ebﬁé;rbvqoéijgv@ﬁé%d?j%%ar?g %e"’({:r‘c?éliang"ze of
appar at Ns 68N 100 sadrchO0r aayinpeufmogmodding arrpr.edi cti on, notion
estimati on, notion co ensq?toi t%n, transformatjion, and jnve

(o}

. : rse .
t ransf or mat | BrPTedRieNdRIF BF0oer Pradicton fncoding e sareaceal MP0uRrYing a
Aggor di ggbth ofeNgQg g d 6f2ﬂ9‘1'£§NV13:g¥Np@>EN°(5)W%§g%|G@éT athioﬁQQﬂf%gpartition
ch reg a maxi mnum

units having 20 a hierarchical Structure”i’'n e on o
codi ng typet 943 biatieg nd ngizanofo 2N_riBNc ddiangantitian tyred Y4dudavingi ag size of

units hayvi a, recursive tr tructure_m t ai ned. Encodi

it o e Nony, & RaRloh b RAe I H 7 BU NS R B A 5 wfiich Bbe 048
i nf or mahadng alsed oANPakNi §i on type, information about a prediction
node, and information about a size of a transformation unit. Table 1

shows the enlfc¥ iicRgingr 6fatis dhet Aellesly iInéhe @arilipn s, 998 a depth is
ea8oc A REACH 9 20N AR 088 oA BRI aRpl A cpoding i
Cur r ent repeptddlppedpriBptidn codimgnanitso860, Whothi baveoa dépth d¢¥a2 tardi arsize of
Type N_2xN_2 to search for a minimum encoding error.

When a maximum depth is d, split operation according to each depth may be
performed up to when a depth becomes d-1, and split information may be encoded
20 as up to when a depth is one of 0 to d-2. In other words, when encoding is

performed up to when the depth is d-1 after a coding unit corresponding to a depth of
d-2 is split in operation 970, a prediction unit 990 for prediction encoding a coding
unit 980 having a depth of d-1 and a size of 2N_(d-1)x2N_(d-1) may include
partitions of a partition type 992 having a size of 2N_(d-1x2N_{(d-1), a partition type
25 994 having a size of 2N_(d-1)xN_(d-1), a partition type 996 having a size of
N_(d-1)x2N_(d-1), and a partition type 998 having a size of N_{d-1)xN_(d-1).
Prediction encoding may be repeatedly performed on one partition having a
size of 2N_(d-1)x2N_(d-1), two partitions having a size of 2N_(d-1)xN_(d-1), two
partitions having a size of N_(d-1)x2N_(d-1), four partitions having a size of
30 N_(d-1)}xN_(d-1) from among the partition types 992 through 998 to search for a
partition type having a minimum encoding error.
Even when the partition type 998 has the minimum encoding error, since a
maximum depth is d, a coding unit CU_{d-1) having a depth of d-1 is no longer split
to a lower depth, and a coded depth for the coding units constituting a current
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Depth of d+1 Infra Inter Skip (Chly Syrrrretrical Partition Type

q ar(l)d gfpaT |t?onnSIyperrq‘ the current

maximum co ing unit termmed%
maximum coding unit 900 may be determined to be N_(d-1)xN_(d-1). Also, since
the maximum depth is d and a minimum coding unit 980 having a lowermost depth of
d-1 is no longer split to a lower depth, split information for the minimum coding unit
980 is not set.

A data unit 999 may be a ‘minimum unit’ for the current maximum coding unit.
A minimum unit according to an embodiment of the present invention may be a
square data unit obtained by splitting a minimum coding unit 980 by 4. By
performing the encoding repeatedly, the video encoding apparatus 100 may select a
depth having the least encoding error by comparing encoding errors according fo
depths of the coding unit 900 to determine a coded depth, and set a corresponding
partition type and a prediction mode as an encoding mode of the coded depth.

As such, the minimum encoding errors according to depths are compared in
all of the depths of 1 through d, and a depth having the least encoding error may be
determined as a coded depth. The coded depth, thé partition type of the prediction
unit, and the prediction mode may be encoded and transmitted as information about
an encoding mode. Also, since a coding unit is split from a depth of 0 to a coded
depth, only split information of the coded depth is set to 0, and split information of
depths excluding the coded depth is set to 1.

The image data and encoding information extractor 220 of the video decoding
apparatus 200 may extract and use the information about the coded depth and the
prediction unit of the coding unit 900 to decode the partition 912. The video
decoding apparatus 200 may determine a depth, in which split information is 0, as a
coded depth by using split information according to depths, and use information
about an encoding mode of the corresponding depth for decoding.

FIGS. 10 through 12 are diagrams for describing a relationship between
coding units 1010, prediction units 1060, and transformation units 1070, according to
an embodiment of the present invention.

The coding units 1010 are coding units having a tree structure, corresponding
to coded depths determined by the video encoding apparatus 100, in a maximum
coding unit. The prediction units 1060 are partitions of prediction units of each of
the coding units 1010, and the transformation units 1070 are transformation units of
each of the coding units 1010.

When a depth of a maximum coding unit is 0 in the coding units 1010, depths
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of coding units 1012 and 1054 are 1, depths of coding units 1014, 1016, 1018, 1028,
1050, and 1052 are 2, depths of coding units 1020, 1022, 1024, 1026, 1030, 1032,
and 1048 are 3, and depths of coding units 1040, 1042, 1044, and 1046 are 4.

In the prediction units 1060, some encoding units 1014, 1016, 1022, 1032,
1048, 1050, 1052, and 1054 are obtained by splitting the ceding units in the

Information 1 of Transformati on Unit

encoding units 1010. In other words, partition types in the coding units 1014, 1022,
1050, and 1054 have a size of 2NxN, partition types in the coding units 1016, 1048,
and 1052 have a size of Nx2N, and a partition type of the coding unit 1032 has a
size of NxN. Prediction units and partitions of the coding units 1010 are smaller
than or equal to each coding unit.

Transformation or inverse transformation is performed on image data of the
coding unit 1052 in the fransformation units 1070 in a data unit that is smaller than
the coding unit 1052. Also, the coding units 1014, 1016, 1022, 1032, 1048, 1050,
and 1052 in the transformation units 1070 are different from those in the prediction
units 1060 in terms of sizes and shapes. In other words, the video encoding and
decoding apparatuses 100 and 200 may perform intra prediction, motion estimation,
motion compensation, transformation, and inverse transformation individually on a
data unit in the same coding unit. ‘

Accordingly, encoding is recursively performed on each of coding units having
a hierarchical structure in each region of a maximum coding unit to determine an
optimum coding unit, and thus coding units having a recursive tree structure may be
obtained. Encoding information may include split information about a coding unit,
information about a partition type, information about a prediction mode, and
information about a size of a transformation unit. Table 1 shows the encoding
information that may be set by the video encoding and decoding apparatuses 100

and 200.

Table 1
Split Information 0 Split
(Encoding on Coding Unit having Size of 2Nx2N and Current Depth of d) Information 1
Prediction " . . . Repeatedly

Mode Partition Type Size of Transformation Unit Encode

Intra Split Split Coding Units

Inter Symmetrical | Asymmetrical | Information O Information 1 | having Lower

Partition Partition of of Depth of d+1
Skip Type Type Transformation | Transformation
{Only Unit Unit
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(Asymmetrical Type) The output unit 130 of the video encoding
appar at us 100 may out put the encodi ng I nformati on about the coding

units | e)d tree struqgture, and e IlTng dat=a d[wxl\(?HC()(] g

|nformat|on xtiract or 22Q of the video decodi ng a@g 1200 5may

extract the endodidx2Nnf qr me2hbew about the codi pg Frgé%a aV| ng a tree
I nf

structyre fromla rdddived biZNxneam NPl i T tion

i ndi cates whether Mx&Nirrgnt ©lo@Mg unit i's split inys.geding units of
a lowerll depth. |If $NNt i|nforRN on|of a current ,Qam is| 0, a
depth, |in which a current| coding unit is no |onger ~°r9é |n o a |l ower
dept h, T—s—a coded depth, —andthus— 10— nformation—=about—=a partition
type, predi ction node, and a size of a transfornmation unit may be
defined for f r r

split accor d| ng t&ﬂUHﬁpTéb h %Bﬁn%%(fénrﬁegln o%"ﬁég}fa@ ;[’]I’(l} epe d(sellgl‘?l:]t the
per f or neldccuhng aruformphmm abodi ﬁga coding wﬁtsmam@a tdm)strucwr@raw the onage

node be one of .an jntra. mde, an i

ThaCi ntdatBratt Sorha R o Bton surftier B20 mrReaaeh defodifa annaTais 200

tyges, ﬁ*ﬁﬁkéﬂl%c% Ighep eﬁ@@@ingﬁnfé%bﬂéﬂ 2Bl the cadiRg drlits! Pﬂ-ﬂnr‘i%’ BardiR¥iristufe
si ze of he rnformation about the partition type may

i ndi catﬁo@yﬁrfm&i\r&%bltﬁjw&mtlon types having sizes of 2Nx2N, 2NxN,

Nx2N, and Nx y -

o & wi dth orP BIETARR fRl R ittt Eaeh S Bl b bl B i

ggﬁ’rr;gt ?Tlgﬂ @fogl Itt |ﬂr11§|\tfﬁghthlglt§§;&tlgrarm dt h%ﬂ:‘t cid&hbrliglegt I O Bﬁld\{fﬁk)h

The asytmiENE&P 'Barucrl'tt aw 'P?E%"s §JniR qyger endl, i§ , 8RR Alpys
be \Y; S t e

b ot [T ARAERYROUCS PR (el %‘éd'ﬁ'ﬁggf‘y%[‘ﬁdﬁf%ﬁ% transformation

havi ng it mayz be dﬁfln@dxf@Ntlae]d:odmmmlw liéhe Buerepit codingl ynlbhﬂ &Jrﬂ‘@d Sm}«t

splitti h of. t redlctlo uni_t. nd. 3:

o o AdbaifialtnIha <t i RA, ehoSHindlsinddperiseril heiskwen on fablt ot
intra n@tﬁtﬁngnmtéwatlmﬂ@ﬁdeﬁtht he inter node. In other words, if split
information of the transfornmation unit is O, the size of the

t ransf or mat i drPregictiofapose maKk bR, OfthPEAN; iBira HBOAE.z@N datef Frodayrangha skip
cqdi ng MBlk: TheSRlrd mddd 9haMd MetholiBnky BAURNERGH Al pafiitor! §pés, and

the skip mode is defined only in a partition type having a size of 2Nx2N.

The information about the partition type may indicate symmetrical partition
types having sizes of 2ZNx2N, 2NxN, Nx2N, and NxN, which are obtained by
symmetrically splitting a height or a width of a prediction unit, and asymmetrical

20 partition types having sizes of 2NxnU, 2NxnD, nLx2N, and nRx2N, which are
obtained by asymmetrically splitting the height or width of the prediction unit. The
asymmetrical partition types having the sizes of 2NxnU and 2NxnD may be
respectively obtained by splitting the height of the prediction unit in 1:3 and 3:1, and
the asymmetrical partition types having the sizes of nLx2N and nRx2N may be

25 respectively obtained by splitting the width of the prediction unit in 1:3 and 3:1

The size of the transformation unit may be set to be two types in the intra
mode and two types in the inter mode. I[n other words, if split information of the
transformation unit is 0, the size of the transformation unit may be 2Nx2N, which is

the size of the current coding unit.  If split information of the transformation unit is 1,
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the transformation units nmay be obtained by splitting the current
coding unit. Also, if a partition type of the current coding unit

havi n he, si 2Nx2N i s a, symmetri cal [t on a size of, a
Fo oD I rRa& RO Apts o RE ChTInee Bl afiing e GutefToddhd bRE AisS,
cur r ent ifGOsk fifloty Rde dnﬁhé@u@r%masa.hgmt g tHeodlzé WPeNxDPREs i fenRktrical
the 5transformati'on unit may b The encodi ng

i nf or rapaGiicalRe, @ sdery arapsformetion uaitmasebe b\ tandeif the paritipn depeof

or edi ot 18n et ShlPg" Ui 18 bl REmRE b BRI 988! tepsis: of s
t he codgdnsfephbtiomynit Medybe NigxiN@ast one of a predicti on unit and a
m ni mum uni t _cont ai nj éﬁrﬂgge sane 10encodjng informatio

Accor di ngl y, The $RCqgin Aeatiqm e ot C&ﬂ"’éﬂ:é‘fﬁ‘ﬂtsd%‘ﬁ”%rﬁ freey plsucture may
i ncl udehqi pyd Q?Ie%%ﬁ%n%o@k é‘g:oﬁmgt i‘Prc’b FBHH[H@ tgoa %B@e&%%dggffgcggﬁon

conparing encodi ng information o t he ad| acen ata units
cor r esponidi aad aomilmlglunnunltcoﬂ'hes:{mdmg uglttoorlaspomhdgdeﬂhe oosied depth may

et R o X sSRCBE AT S8 kiR ot B

deper m gRgbding informgisi.dingly, if a current coding unit is predicted
based on encoding informati on of adjacent data units, encoding

i nfor mat i on &ecerainglynt issdetermingsew @errﬂjﬂjaﬁﬁrttsiaé@mﬂérﬁretlecluﬂ@d in the
current ccad Bgdﬁﬁg' hnﬁa}éoﬁs rﬁcﬁﬁgﬁ"% thd CE& ek t% Hg nganagg%g encoding

Alterna§|vel a curren coding unit 'S predict base
encodi ngnfmrrriairumtofothe)facajdbe:nxemtaiaUmtsjnl tAlsodad acomesponalitgaceoting oumt
the current codjng unit r se rched usLn ncoded i nformatjon of t

dat a unFrESSRNInG &0 @e‘é‘? Kcarterming yLHﬁ"i% epggdipg iporEatien of :
fQqE preght hng aHEiethQHref Smntﬁﬂi@hrﬁ el depths in a mafl'n%m %%dlr@ @’n[t may be

diagram for describing a relationship between a coding unit
25pr edi detegmingdi.t or a partition, and a transformation unit,

cccor di 19, {oABGAREAY, JR3P AR ERRE L6 ebctes ohesdt B B
1316, anforh@BnobF @@jhﬁénd&iﬁté&;nlﬂer@co@irrg?mfbhﬁamﬂldﬁgdaml lImIfE‘SiIB degpar
codi ng unit of _a codedtgg{?ﬁh split information nmay be set

| f or 8o dphediECapt e dutantegglcunt iy BeAFREt Teterrestia atisluses.
gize of 2NghaRNale F5 LarbR BANRY APIE hickRied VPP haNidtng

a S|ze of 2 Ititon type having a size o
partiti mfom}qdunlcﬁzmijamntr[gata witsedata Mxi\adjaceair toi thearurtgnpeoiBRBunit are

havi f 13 havi f. 2 U
par 1 €1 SRATEDRR Ui Shadety ol Sl BY ShG e dniar an B Sereh e sacet
havi ng @odhéﬁnﬂé nWBé\'reféﬂéd&opﬁfédﬁdtin@ﬁha%urrb)‘up@oéﬁé%nhavl ng a size

of nRx2 When the partition type is set to be symetrical,
i .e. the par E\G.i bh is @p@lagm fon gescrininge relatianship betweans spding wiit, a

Ukt 1342 RGP0 L e or? MRN rRllchioR L ACRARRARIJ BRcd ik Shade

ag) 0 ran of mat'l on rans orrrat n uni
information of Table 1.

A maximum coding unit 1300 includes coding units 1302, 1304, 1306, 1312,

1314, 1316, and 1318 of coded depths. Here, since the coding unit 1318 is a
coding unit of a coded depth, split information may be set to 0. Information about a

30 partition type of the coding unit 1318 having a size of 2Nx2N may be set to be one of
a partition type 1322 having a size of 2Nx2N, a partition type 1324 having a size of

2NxN, a partition type 1326 having a size of Nx2N, a partition type 1328 having a

size of NxN, a partition type 1332 having a size of 2NxnU, a partition type 1334
having a size of 2NxnD, a partition type 1336 having a size of nLx2N, and a partition
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51344 having a size of NxNis set if a TU size flag is 1. When
the partition type is set to be asymretrical, i.e., the partition
type 1332, 1334 1336, or 1338, a transforrratl on unit 1352 having a

si ze of yPRxPIG BadRg al‘?rlz%.Ome§2 Me flag is 0, and a transformation

unit 1354 ha

10Her ei naf t ewﬁ%rg %ﬁ'gﬁﬁgg&%ﬁgtn{sos%%r crﬁrr{]r%@m%pl%he [ kagg"’@ﬁt ég 1322,
400 of FB&, 132 drt1328i aemmnsferotation GUD18942 ﬁa@ngﬁa swzelofl%lﬂéhisrsdha‘cbpht

in detajl 0 s .of di.ctin chromna ce_co redi,ction,
uni ¢ 1 1 oottt P itk SREERE A sl BEIO U 1o Os iy & TRty rison it
enmgodi Nepi4 phvinie Bt DENXN BV HTU 4By fIRg idder f or med by the intra
predictor 410 of FIG 4 and the intra predictor 550 of FIG 5 in 15

a new i ntra el bei partitieri&/peds 9eite hemsymraetrisal, igddhe medtition tyged 332,

chrom n p g f

o SRR, PR I85aPS B R (D BT e SOt 2
CGener al iye ﬂ@gcleltprandl dle@nsignaltionamit 1354 Rhvihgassizt of w2l Dis set if a TU
conmponents per. pixel to express a color. A color space includes

vari ousSi§ leg, 'Séuch as an R&B 20 col or space where each sanple of a

cqpor video g ﬁérS ébqiétfb?"ut@&gﬁﬂéﬁ%’ﬁ@ﬁéﬁﬁ%ﬂeb?%g%@%%ﬁéo&é’l‘)&m& FIG.

relative ratios reen | or space and
YW col éram:bthfemm eleaodemﬁﬁamfél&rﬁ)mlélbe @e&br@edhnodntadz.ncé process of
conmponen erqarte sepcir ated from each qﬁherd n_a cgfor Vi @E‘ﬁ si(?%nal t
consi dePSHFPITEAE COrATHRANCE; SQAPORSL: RIGAIGLOR) Uiy g & WIBARGS, LOMmPangD
| um NangR:dFAIFR0 AL dcberiindeo 3R EmbBAINMEGHIC Bf ¢REPOREBAt nﬁfé?ﬂlbﬁ' nMagese
encodi ng/ decodi ng net hods encode and _decode a vi deo signal

di vi di neetferned Bedeinfrmapredinter 41GpUFKPi 4 pndfthe intes p @héﬁ@/ §f FiG. 5in
sugh a | t r f e

uﬁlgf or mgcor r é’ﬁg?rbg%d]%ggﬁ %iéd? b'gl"t? |Hﬂré' [ﬁ'%&]tcﬁ%rﬁ’ m&?é %%ﬁent %egfﬂ)m@?ﬁce
t he saneompaeént Emduet}m]mh& framv al uemoianeelammmrmm predptioantnit Y)papriss
val ues of. 30 g)rom nalﬁ onents Cb and Cr) of pixels in the sane
bl ock n@erﬁ% gF AN'afag EOEEI,- € Accordingly, a predicting

appar at us acGepdiang, &xdér ﬂﬂﬁe%lgf@é]treﬁﬁ[réé‘%t M £5tqREed BYBRICoRTboNNE PBer
parameters indicating a linear correl ati on between a | um nance si gnal
and a chikehtongKpressi @ralorby Ausolay seace decludes vaseus tyeesadiusbeas aprcRGB

oPBcosstagt sbass ulite: ey baRpRaRE & R FeRR,RBHA " EFie EhRbEn threp

gener at melavam@@lsh@wm reddtive rafio$ beredljigresn, atiar sloepand @ YCeGi cblopspace
previ ously encoded, and restored adjacept | um nance

unit from
pi xel uRMq t@/ 63 Pﬁ@p@%%@rwdemw}%r@%ﬂem&&@Phg)mwaaﬁe somponent
enbodi ngRt s8hahigy Woﬂ?eéétch' BFHERLH A colMH ifes Yighale&d #fat a human

di fference %Eétween a lum nance prediction unit and a ro nance
pr edi ct vismalusysteat (biB)nis troore ceheitivé otandhe kdlmm@mcmwtcocummemﬂmann@we

Db acerepEERTS, Smbgnell T (RRGIAL skt BRRIng shelRgs Bhipode and

| um nanggcdiiexel i@éd e§i§ﬁé'ldlb@rg divAdia Cﬂ‘ié)mld'@@cﬁgﬁblx%to An pﬁ.ﬁ?@ﬁ@l & NEolor
of the present 10 invention provi des a nethod of effectively

obt ai ni ¢ynECRAtENelrepUch@ Wee ignalingludingclber kel Af Belois@mpenents, a

oper at 1SN REporREon Al e e O ot oRBARNG Befe it hetame

mul ti plpigal i oRor aetdamplen a svddtneaot |aariummam1e| mmwmnac(aesandgvalues of
| ook-up table. Al so, an %&J of the ent in i OVI des
a Sfret ho?JVBFn"P%?ﬁ?cF‘PfBPPH?Wég( @nq‘!){,?ri@f Cla i Pnﬁf%&&é‘ M@y avecsimiar
vvhlle Ebng paranmeters in a | ook-up table and obtaining the
pararreters y referring to the | ook-up table. Hereinafter, a pixel of
a cor r espondheaprdingbyi aapredicingpappatatus guoediiogetd faroranabguimeint off $he

| um nance co it would.be obyioqus to,.one of o skil |
presen{rp nvenr%loh oHEalns parameters |nd\|/ca(¥|ng a linear corre'l’a%o Ahtnicen a
luminance signal and a chrominance signal by using encoded and restored adjacent
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20an RGB col or space, instead of a YCbCr col or space. FIG 14
is a block diagramof an intra predicting apparatus 1400 according to
an enbodi nent of .the present invention : Referring to FIG 14,
the i nt IRRBeR OPiS BHfERRred 2HRFET Chrorminenge RikGIP ibRlotproCes SRy 'of a
par anet glireft éhrdiiiantt brebictdn amelipBrSahed i MY BehERRS3 B0redictiohAdue
25 Wien a size of a lum nance prediction unit is larger than a size
of a chebifienanentmhsamitanss pradiction weitfenrm the grevously £noodedvang aaploesd

it andERe G BEa e ikl s Rl R abaesh PHRFESERE PAteBlfl tg,pn
down- saspibodinentxsf theardsastj incemtion) ivdtlescarfsideriresa eirddifferdrtansgween a

predictjon unit. A process of down-sanpling a 30 |um nance signal
wi |1 beluguisanee, gredintion: wat] and @ ehronaipaneg fRredictign ginilecearding to a color

| um nan Sy ] i oY j
of " o meRaRRgren dofrt S DAL et Arc ABR IR Rt RhxeR S Chper
The par pirelse andladjacentdeftipixelsidl8 labtrenes pradiatien emdt torsdineae ianlyindinance
correl ation between the chrominance predi ction uni nd the. |l ym nance
b edi ct PR GATESBASERS0I 7 CATBrUAGs ADH JixorEbaRtan hibi Rdeat
prgdi CtinQBntiH Pr@n@bg ashefRl albReaivelPobRitingfa pARinh&tB IiéRing a linear
prediction unit corresponding to the chrom nance prediction unit.

Speci f i exrelation hetweaen feluminaneasignsy andi @ chaapingsce igral s pegvengng a

ove o4, i PREBAVRY 550 S0 SR P Y i

palr iarrEt aa(ijdi'tiorﬁ}e'éaiéit@dtiopebpé'ramﬂscﬁfantlheadqmesaingt er lobkaipnitableuni tAidd10an
Wi e scri be ter. . The prediction performng,unit 1430
el o eMBO BB oioG: ESERt YR Brayde o Moy phetdbie HiRiiahRiteY
i | I t t i t L.

puxe bdreuﬁbﬂﬂg PRued @qﬂﬁgdp@hﬁé‘%tﬁéﬁ?mq: ﬁan@é}s m%gg'?‘?'?@ g—:lf'b?e and

reference diagrans of a color format 1nc ng a 10 plur
col or cobtpinirgths parameteGsby referdngtd 8B nok-ureiabienchledinafterne pixelof a

toa corgreyean i SArdtinopfliedtn et | °Heiaed Heh f td) 4r A°ERYSSH
col or fedmponeNchd #: hiokid BOrodvisutior eageof i ordinaref skl GB. thkbAart that

t hrough 15C shows a relative, sar‘rPI ing ratio in a 15 hori zont al
directi %rnbomergmfrﬁv%prqs@nt Kentian Mayobe applstin othes gplarspaces, such as

cipom “éﬁ‘ﬁi%é’icé%'r%gé&@', iﬁgﬂséf%@c@gg%%f&?%p%é‘e' 5 exist wth respect

to four Y l'umnance pixe rring to FIG 16A, when a size
of a Y | um ridfx d 4pisaal bioick atiagnaint of anahix2 ldrédictinge apgpdradus 0400 atoonding to

wherein N and Mare integers,.Cb and Cr chrom nance prediction units
corresp%ﬁ%q%e?%@tﬁelpgﬁ%ﬁ%‘@@%di ction unit also have a size of
20 2Nx2M | IRéfeerirty & BIGOY A1 thkahifBtpreietidg Gpkaraths @00 aREIadES BPHIRHII
have the sane resolution as a Y |um nance conponent in a verti cal

di r ect i @it 1410, spa@neief oblaéning oot Jdi2onand atpredietipn perampmaciibbhatht
i hor i di iqp._ | ind N fhes 452 ,
05 chr ot ignce SEeE ek, BRdEIa] ArCR fardef B33k HRE"BH 2
four Y thromheerwe predititonl wbi, ithe asdmoplirgoanil 1410 eiwregamplesoa lumibdvece

4:2:0 25 color format, Ch an hrom nance conponepnts have hal f
r esol ut$18aalopueh hat ihe s %01%% tnange hBrﬁdﬁ'g‘F'aPnﬁn@“%éh?i%'éﬁP of the

114" pi »aTemihct) BRSQURTF i 16 e SAielby SOWRARRT RIS AR B0fiReh

corrpo_newixelsaoﬂ aasesinraah Iumirlan@a pedjctioor usibpoAdpreress ahdo@n-sampling a

CROM NARGE RLCALEL! O MdUd BB ActiifBie?  NEMiIndREC S fiRertr% luminance

component is referred to as a luminance pixel and a pixel of a chrominance
compenent is referred to as a chrominance pixel.

The parameter obtaining unit 1420 obtains parameters indicating a correlation

between the chrominance prediction unit and the luminance prediction unit based on
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30and vertical directions, conpared to Y |um nance prediction unit
having a size of 2Nx2Min the 4:2:0 col or format. Accordingly,
when a | um nance predictjon_ynit is |arger than a chrom nance .
predi ct [SHOTER| adigkentapixgls af he chrorainange quedition ek and Hesomeeh Adirgent
uni t 1440 AoNNHeANRIiGSnG pRINGIRCLAE EbRBESEHdIG % Fhé QRrdtinbndd Bredict
adj acen% SI xel s o t"ﬁen rgstor ed lfjulm' nance pr e%i ction lrjdaf'ﬁtn gucﬂ)r??]lg’%lon
a | um nanite Spegifitallyntheapatanvetenabiaénisg gnitl1 4t8tperfarms. a scaling operation of

ohe o et ot N B ettt AP Sy PR Bl s iz

i ndepengeatiosk-tpwabieaamd bBeifRY fametdrsneDeRiikdl spethtiénd BitHApaRImeter

predi ction unit, adjacent upper pixels of the |um nance prediction

uni t, afbrteipayait!41emill bexiassribeddater. uni nance prediction unit,

respectivel yrp EX3umia n%eﬁo*?ﬁwirfgﬁ%ﬁsf‘m :g.?gdi?f‘%tQo&)r}%‘ﬁo%ﬁ)gac%mﬂgnce
I xel g Vi Ng ~a

of selecting one pixel from a [fum nance roup
pr edet epixehfesimsa pesstorfedriumiremulespixel Bxdsihg thenabiaineal paangtersp and a

met hod of in en tly 1 etermining a filtering direction,, X
(hori zont al 'gl%o ofh &'a%uaﬁ_rﬁ’é PgRYe eaegnmléerqms o & log ﬁcﬁmatar_ﬂfat@ng a
fihter sRedify ef eBlor(c@mAcHEMSGR! PIGS! $6AMbRI PEBIRE SEMEERG HHEAREGS a
pi xel group and performng filtering to select one filtered | Um nance
pi xel akinnaiowh psediplierd uitxand aAshrurinancd erediciivm ngituaceordimgoto a color
down- sa rl %g a lum nance pixel so as to match a chrom nance pixel 1:1
by usi n?'a of various down-sanpling 15 nmethods, such as a

down- sanpl i nBa¢rehbAthedSh Y4870 oRIragmuBla8: A2 dorhr bihbaerandod 44:4 color
plurality of adjacent |um nance pixels on aline in a predeterm ned

di r ect i Mgk resRastvely sh BIGRin $aiteughxB1C shews %é@'ﬁﬁ@g gampling ratio in a
det i hzes a deywn- j t hod ' [

Dafle (HSuARtaIiRgon, (POR Bt B 4304 S0l %pRndCiial: €6, SHBhAliEhee

pr edet epirelsezhdifowrc@n onrosehacte gixelsoexiat Withi neapeet fpi foel Yglumipahes pixgls

a 20 pr ergined sjz a down- sa i net hod sel.ecting.a

i nanCeth; S RNl G elth e el &y In TN Ralcgan ptds 2x2M

group higvinag4a: piceet BFmbf adhslefe N BAH 1AXA@PIneegdrs e Chaamd IdYdchdhtinance

1410 selects a first location of a |um nance pixel to be selected.

from a pegdidioprunitseeprraspondingetophreY lynivapce predietions tnitjalacchayg)a size of
hod m b %€ S 4N N ' f

Inglrjn nan%‘gx%#édpﬁw %rﬁlp%?l %c,ﬁoégrg‘%?,‘ggp sg]gajggc%r{ghloca I Bﬁh‘ﬁ? hgnt% hdve the

| um nansampirgsdlutian be aseleninadcé compomenpireal eegical diesttiomrbotinaee halk He

group or a second filterjng nmethod of the | um nance pixels for
donn. safsPlgnaT the; Y MmInaDsR GoTRoNANS 1B @ ROZINGA dedrtenpr bupthar atprds,
unit, apdnael:-2otSi6r fdiinat thecebiProminahck WikdlaRea oet chﬁbnmﬁlapﬁe pixels

selected fromthe predeterm ned | um nance pi xel group or a't
filteriexjsinpeniodrof lurhisanoeipixeie d 530xiel s hbozordel dvesticvanlsaginathe 4:2:0

adLacent | ef i,X of e m.nance predicti.o nit..Her t he
b eTboltf TP 8 Al IGiSehiinghes dirgtortin® hal batrfkBiutiCor 2, v
of the Juriigindgd ¥@&hpoRéNt ChoNEHNENSR] PeRIBEF Hir@dtional t In iottersRERIR the Cb
| ocation and the second filtering nmethod for down-sanpling of the

adj acennd;ppENrgmiganse gompang Avad & pixelsi camparegniota nHRper 198 pixels af
| O . ) . ’ .

adi acery®® LipmGrios: chippbugrt pRE LAY |V TIEE485S SoREERdhdhg 'CIF and Cr
i ndepencteotriyartet grediatied ,units havie s sigea yof bixM, delich éall /2 resolutidnfifi @odndntal

fromeach other, Al sg, the sanpling upit. 1410 perforns down-sanpl ing
b9 appi §ithdeatcel deEfons ramBaechoye HAIARNGE SHOUREOR Mid: NEYiRg | S8 of
adj acendNLBReH th X8l-6 coRfforgtitacent left pixels of the | um nance
prediction unit. 5Hereinafter, various nethods of down-sanpling a

| umi nance piAgsiordioglys avhen aduminatienpradictioh unié iplargenthamaeehrioorinance

will bepr(nje lsc%'nbﬁrqi’c as in the 4:2:2 or 4:2.0 color format, the sampling unit 1410

down-samples a restored luminance prediction unit and adjacent pixels of the
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FIG 16A is a reference diagramfor describing a process of
down-sanpling a |um nance si gnal accor di ng to an enbodl ment of the

present |nve t| on. Referrl un|t 1410 ma
down- saffRiQre, Hmwa{m:ereﬂdﬁ ‘*’E %‘f gﬂi’ 'Pﬁ’&q" él | ppdr@ PlEOHARCES
pi xel s Ebh‘é(l%ét(}ﬁ/‘)’l PLn( 2x+1, 2y) _m(2x, 2y-1), and P(2x+1, 2y-1)
into one™lum nance pixel. In detai I the sanpling unit 1410 obtains a

down sanpl edSDmﬁltrm}ycdhm samptling rtmibdﬂd[)ngcccaj‘dmgcl’h@om rembedipisté| ofathe

n (x,y) locati.on, wher x..and ar ch nlnte b .
cal cut aprasnn. EYniela BeletnS " ESRAGS e BRRERS, 3n o indegrpdent
| ugl nangewpiseenplifig Metod2on inker pheraded IUnvinance gf'édld:ﬁbrf Bisit, Immmper
pi xel group 1610 and the | um nance pixels Pi

Pw( 2x+1020k PHia daminagke BIRAGIENT UBH QN oA o mxe&aofpim( minipgnce
F |

ey onDfotch HRKTrEBERLECh, | EARME Bfe bl SaoifE] FERRAT S &
equat i f)m;elterd ?fﬁS@)BG(rFQ-AAe a)(xéltfm& Ja2|’t1ﬁ’(|r2argcé ﬂﬂbhgﬁbiuplhé\ymg-%) ﬁr%determln?d
20Si r e sa own- sa e I.xe
Soun 1850 or P AR ro i T naRES Ml SOUR S04 Systhomph Hepshyertly
Pl HIA( 2Xd@te?rhrn]rﬁg aaﬂl@erﬁ{gzlﬁéct?dh %ﬁoﬁi@n@al%}evéﬁ%r‘éﬁé@udﬁ)xﬁ nuhBer of f[lter

detail, the sanpling unit 1410 obtains down-sanpl ed ['um nance pi xel
corres ptamu Agd teofiltercnediisieninios !meancaﬁm@ls i aygreﬁeeamirmd Iumaamewpwel

ngiug ué'%rli'g)acatb Qnérfbm glPé/nnfgzlt‘éu's% éc?goﬁﬁmﬂtg%[ - aH@iﬁ%Fc)%elp%)?el as a

En( 2x+2d @y - sbﬂqﬂé@qbo&awveAsls@fch the smphmgnun&rrm Cpdewh-sgingiles BoRehinmsce
| um nance pixels PLmM(2x+1, 2y) and PLn(2x+3,2y) located |eft and right
of the P'ﬁﬁ‘o Asdo ﬂ?@@‘éﬂ‘ aF@W@WezR/')‘e' k&rbyé*%'ﬂ%%e of V@HRHS §9Hﬁr%ﬂp"n9

| ‘45“ ”a”[)?u% HB&&E Lubh 'a%"a*%o\% -Sefig| F’rﬁ@ﬂ'\'oﬂgJélrﬁ’g %n%e?é%é‘@é‘l% éﬁgéﬁ &él’? dt'h

ocation na obta|n according to equation

Y) =( PL}NA('EﬂDtyI-mf aqnaeenmmname@pwwomemezm% p&;@et@)mmed directioh seleleted

above e od| ing.unit 1 rmsdvvnsa ILn

cal cul Sfvig KlbRase BiehaBheBRgY arBieeaR e e, AgRp S ngitgmathod
center (i¢ifg @We@grﬁtbiﬂeéveﬁge avalgd thta@fﬂltér)t @f %apm[rélfty lagfnadjacest Rinighrsce
to the left and right of the center |um nance pixel, but such weights

may varRixelgrif 3 sredatemaingd dliractise selented Fong anlugrnanga ﬁ@sﬁl:erquwaawaw
t
R 5o epreBplitindtP Sizel, A% WAL Safiolifd Ak DURIAAR o RlrialBd oifel
d]?mhsaprpbetlgrrmﬂeda lbcationaimca kingnahge apmcabrgjnug havviag o rpmedaarmrdiedemze.
t he resent entl on e t he sa I Ng un
7410 neOoBRAT Hlen o SATRUAG W 1A SARCS Pifke] BRI O CBITRABOANENy

to a Crﬁé’@b%fébefr@mxé*br@detéﬁmﬁéd%mir&?@b'pﬁfbl Moap riy ﬂ‘rsﬂﬂl‘t”e%gafn%tfﬁﬁpﬁf
an integer, by using an average val ue of 'lumnance pixels on i ne

ina pr|éﬁéltl@ﬂl€?ﬂ pixglsdfaredewsaswllisgtefdnnen gixets of lauintinaoee pr&cd;ct@n unit,

8 oot gy A TRt {1iringNar bref B e Gl ctat o e Brebenpjpec

det ai |, uttiearsspixeh gronpt ol 4l6etond diltbang rhbthodiowh-thanphitaideiph@ie dor
pi xel pri(x,y) by selecti n?luone | um nance pi xel at a predeterm ned

| ocat i ﬁpwm@ﬁrﬁmﬂagﬁfﬁﬁ’@qe@ PPEhPK&IS tbii)llépgﬁaﬁEW%ilchw unit, and selects
PLM 2X+1., iyl I&?ﬁéﬁxoizya llhmlﬁéﬁﬁepﬁéa\lltgz%el)sele%té@r%' Yid YorebiB&mined

sanpling unit determ ne
luminance pixel group or a third filtering method of the luminance pixels for

30 down-sampling of adjacent left pixels of the luminance prediction unit. Here, the
first location and the first fiitering method used for down-sampling of the inner pixels
of the luminance prediction unit, the second location and the second filtering method
for down-sampling of the adjacent upper pixels of the luminance prediction unit, and
the third location and the third filtering method for down-sampling of the adjacent left
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15 val ue of the |lum nance pixels PLI, A(2x, 2y) and PLNA(2x+1, 2y) or
t he | um nance pi xel PLAA( 2x, 2y-1) and P(2x+1,2y-1), which are

dj t di L d - d.lum
o0 20kl 35 AR S B B PR Be A TRl 0 i mey
an aver Bdeé’rﬁidé?t@Br tdhfféréﬁﬁrﬂ%”é@cl‘pbﬁ‘@rs Rb@g% %Wnp‘ﬂﬁg Rt AL 12x pédforkhs

or |um nance pixels PLm 2x+1, 2yf) and P(2x+1 whi Ch are adj acent
in a vedowosanyginor émamﬂymgsat H@rlagvmeﬂmﬂol neﬂldenﬁm@@ fhecdénner pixels,

Phat " PolReRa Pt BORA e Soidfe e bRl bl (leTonfipb=SapelgyBe A"

di f erent|y Epmiyafts, vamummedmaamm-egmmﬁm@edemoblm dogomding to
| ocation of a | um nance 17A through 17C are
di agr an8mpediraerteqf @h@]er%%eﬁ# W@@HO%W'|bB?1d8§ﬁﬁ'tP@1 25down- sanpl i ng

according t opgs, 'f?f??é QPefrefcd Hfé}g@%r 8é§&|bﬂ{1¢‘%cﬁbgé§§30f Q?»gl sampling a

enbodi nents of t present inven errin
when a kinieande sighaliacaorckngtoeain emtmmilman’ttof]tﬁ&@reserﬁm@e&ﬂ@nand a size

f h ' . dicti . Wh
Dosit ve i nt BRETNg i FLG S satBing: 3rib 2478, Soti sl i fronance
t h@ | U”b]&éﬂCQrouﬁo To1edi lﬁéllugrhg”l’ohr 1K Hinanse aﬁlxéfsenlbmﬁ.?%?w Fawmt i}@l1 2)),

down- sarrp | um nance E-)i ediction unit and down-sa

ace
pi xel s Hm(@K 2yrB), @ndoh{ Agricey-p) @@tpc@n%ﬁurumaﬂ'm@?maelandm atgtal %etma sampling
i xel s I
genot esurg;[‘l1ﬁ-ljlpléﬂljb %ﬁ%ﬂaéng?lvg}é\@a ﬁ&lhgrﬁ r%}l %Lypm n%%@gggn@hgﬁ%naﬁrg%?ﬁa&ee
I1710 Reizél at -ah) ()%9() Iﬁmalilon,rm(hel’@n% a(;ﬂn(ﬁ dre esctotaasindegerpber calculatlng a
um nance, pi x of the | um nance predjiction unjt 1710, Recl
T EIdAA S B3l A LG dntey Bl s cfirinéndes DR Bakes2y)
prgdi Ct|beatédﬁl|c$wér7ié}t :ﬁ&ﬁeﬂ%’ﬁhnéﬁf@d) &Lﬂn@ﬂo% %ﬁi@%hosétﬁyllﬁﬁuﬁémen%%%
pi xel correspondi ng a chrom nance pi xe at an (x,y) location,
sanpl i ngLw(Ak+1 m1@ndH)PLM&)Uﬁt2N)n lecadetnFighim@ned Iefmnﬂhatheehpnmehce pixel

Bk 8L PR 8 ASPEE T BB 0 Mo

Recl' (xa dﬁ"emlﬁmide%lxe?ht*%ﬁ?pb(,?y( Iocéllbn Imai Beh obesined tackordiel as esjuation,

upper pixels of the m _nance iction unjit 1710. For exanple, the

sarrpl i ey (o) T(PraaPox- hQY)‘*'ﬁePﬂd?Pﬁ?d’MBué%%1 223> %si ng average val ues

gl um nanc
p| er gr oup?'%?ﬁgboves%@g%%maﬂ@m gﬁ%%\?ﬁ%ﬁﬁﬁ?n t Mgéhwb%%%w
Al so, the2Ganguding fouoir tiuhiredceapixelst Bim(2a+2@w- Ban@ked, yynPosAre2,2y-1),
pi xel Rec 1 rres ding to adjacent frL pixels Pc f.
Phe-chr G Rt pr-aiires 288 mienes a0 oot ey s saaingot 1419 bofdins
RecL' (-4, d&mr(?ﬁﬁb(edzlu%YhénééBﬂ@L(co?regwdﬁdlhﬁ%é a%’?&lnfr@ﬁ@écﬁlxél%t an (x,y)
adj acent |l eft pixels of the Ium nance prediction
location, wherein x and y are each an integer, by calculating a weighted average
25 value using three luminance pixels, i.e., the luminance pixel P m(2x+2,2y) located
lower left in the luminance pixel group 1620 and luminance pixels Piu(2x+1,2y) and
Puw(2x+3,2y) located left and right of the luminance pixel Pow(2x+2,2y). For
example, a down-sampled Iuminance pixel p/(x+1,y) corresponding to a
chrominance pixel at an (x+1,y) location may be obtained according to equation,
30 pr(x+1,¥)=(Puim(2x+1,2y)+2*P m(2x+2,2y)+ P (2x+3,2y)+2)>>2.
In the above embodiments, the sampling unit 1410 performs down-sampling
by calculating a weighted average value by setting a weight of 2 to a center
luminance pixel and a weight of 1 to each of luminance pixels to the left and right of

the center luminance pixel, but such weights may vary, and locations and numbers
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unit 1710. Al so, the sanpling unit 1410 nmay obtain a

down-sanpl ed | um nance pi xel ReclL'(x,y) corresponding to inner pixels
Pc(x,y) of the chrom nanc rediction . unit 1720 a rding to

equat | o SRUEE MMPPICREVIT] AndgqisRaa piss's et tp-CcUigia A widlisgetereee
i nner pbélﬁbﬁn@yr}bb%ah?@ﬁ nance prediction unit 1710. Referring

to FIG 17B e sanpling unit 1410 according to another enbodi nent

of the preseEtG|Tﬁ&l&amfenmyceo®tagram;iorddﬁw©mgoa®d0¢m¢faiwm sapling of
RecL' (x

chr om naiuRERER Rl SR RaTe PG Ry A BRElinRh! Bf e Srelend hvdiuch.

Regl : (x, - 1) =Refdefidy to-AI5. 188, htheesqrpling enit 26118d ragedibtaiid Bedowh-sahled
of a lum nance prediction unit 1730. For exanpl e, the sanpling unit

1410 malinyBARes R s ¥hePirRSPediRG tac ChErainADRe rtaaeféeatpa&éx Vadocation,
2

( nX : 17%&&%’8 é\?dAf;' earQ'e?é%b agg fr?rlp r gﬁgksfr@ﬁq gbggaﬁe;ﬁlg?%?gurﬂfn%ﬂbétdl%

down- saopladihe inra prtietermined dReCIILOI‘( séjegzt)eddmm é&p]‘d[]d‘llnmdaplaelpzﬂ;_ﬂ(ﬁx 2y),

| ef t pi els Pc(- y),,0 chr edi cti.on nit accordin
Lo cquabnéRx-Rayl Rk2y pedncend POSOE Bl rer & bSibeysa aiimpdtice, weplda

t qpad] aﬁ,@yetérﬁ{,ﬁe@ng@ngnof the | um nance prediction unit 1730. For
exanpl e, the sa unit 1410 may perform down-sanpling by using an

average val ul@ dg%llumﬁleumlq@gx@m TREOLMay, ohtpimiite Rewn-sampledl juminance

pr edi ct PBRT arRv BcselBLit ofprRTngd ¥ it ' Giee g e g
a down- smophethd umsunalmmmmcfeelpu%lsLPim(Zyt)zyqorFPLmemmg Pgm(lzn,m@m) and
pi xel s Pcz()ééﬁy of a_chromi nance prediction_unit according

equat i of y‘?"i?'ﬁ@@[?'ix t'?‘?/)s%@lﬂgzié“@yﬁ“ﬂg ‘may vqe(tw ”?“B@ pdit tavegage

A 19%@'“3%?5@3%'%@ R PR T At P AN STE T, pice

t he preBeaw(xi2yvEnamnd iP(fey1,8it13i whichdatenadjanphieith amunzanta Qmexhtbn as the
RecL' (x

chrom ngélvc‘f% s%ﬁﬁ%$€9$@$aﬂrﬁﬁ p'é‘édh&ély : @g&ﬁ'ﬂ ")p(fgh“e sa 1'”9 Jurdl 1810 may
Recl' ( xdetbimrRChh verade valvktdy th@ﬂmﬁiaﬁc@ ;ﬂ%lé@_ﬁ 2%2@)eénd)lpﬁﬁd2$< Bf-1por

| um nance prediction unit 1740Q. For exarTB anpling unit

1410 melnpeancs pidbniisedili g ayd SELstl M@),awhﬁh ﬁaen@éuqﬁ%unaa vertical
d b he |
(2%, - 1) ik QoW g%@%@%%ﬂ&%g@ﬁﬁ&%#@& above the |um nance

predi ction unf unit 1410 nmay obtain a
down- sanpl edTteisampling Lm|t><1341 (Rpeﬁbl(mé.dmvneszmnlﬁrgosmmmat@ lhinaecd pixel

| ef t |s P t t di

o7 e ERbiinalde Fhf 0L SHBERhE BbuRs vlolh BFbecsntha
to adj aﬁ%modseéécoﬁﬂﬂﬁ@'té a%cé‘tldeB‘l' é‘ﬂﬂﬁiﬁaﬁéé’ﬁlx‘é" on unit 1740. For
exanpl e, the sanp g(; uni t may perform down-sanpling by using an

aver age val ul%JGcS 17Lﬁtn rengb H&@r% mamszfozﬁ)esamnga@:p(ocssgpfjgerformlng

oreai ot fonrsaltPREGRoRY B PHERCHif B Bnfurfires ey AithREG °to

down- s agmbedinents o treepriseat |rﬁent40;6x y) correspondl ng to inner pixels
Pc(x,y) of a.chrom nance predi ctl on unit accor dlngg%%o equati on,

RecL' (x,Y) ('?@f@[r(@g( t@ﬁ GRe@I:”( 2%t 99161)3}2%@ ayjuny exediction wRif, 1710 is
pi xel s slhgidis hHH‘a”éiE&% f?ﬁbrﬁda‘?@e‘t{]}b&cﬁgﬁ%nuﬂ%oﬁérﬁ@'xhégvx)ﬁ%'rém el a
accordlng to anot her e

positive integer, the sampling unit 1410 performs down-sampling on the luminance
30 prediction unit 1710 and adjacent pixels so that a down-sampled luminance
prediction unit and down-sampled adjacent pixels match the chrominance prediction

unit 1720 and adjacent pixels.
In detail, when RecL{x,y) (x and y are from 0 to 2nS-1) denotes an inner

luminance pixel of the luminance prediction unit 1710, RecL{x,-1) (x is from 0 to
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25 invention may obtain a down-sanpled | um nance pixel ReclL'(x,-1)
correspondi ng to adjacent upper piXxels Pc(x,-1) of a chrom nance

di ct t di ng t
Recl (x208yt dandlos,an ubbpt JuRarcs,Pike) At (dipgnos) psslistion ypik 710,

respect g&ELﬁ‘i’J\)@‘{%ﬂé IR t@1268-§) %n@te’s“%‘lé‘l@nlﬁgrr%rn%@ GkEIOBE e Fumrﬁ‘énce

describ reference to FIG sanpling unit
may per pmdmt@mwmnﬁaﬂrﬁﬂﬁ) ngndy Regl’ (x,a) aiﬂmﬁesrga adonm-gamﬁldbch\}emamceapuel

by setting a wejght 2.10 a cent of
Vo eatfitetd it a o SR8 Gan LW BRgRoR o S srlfidiy Ut 1410 Fhay
| ugi nangptaim #&lowritshmplRRafihaic pﬁbﬁRéaL'(xJp!F)Qforr‘eléﬁbﬁ@rﬂgetoF‘dd’f@i@t ppar
| um nance gdedr ction unit. Al so, the sanpling unit 1410 nmay obtain a

down- saB¥e H%Harﬁ’éeapFBt@ImlBénCQ?e@Ed(CﬂQny}ln%oﬂ7&pﬂﬁf@ir¢i@gtBJ equation,

d
ceor di RecE Bl 2R Rl (B phd i PO ReRIS Biipes vBPpE pivets of
wi t h r etheeatminaneslj gredittioh edinit |d|7>16l s Fafr exdnupiien ahe esgmelitigc Unitn1410 tmay
o SR BB s TSR i ik SRR R
aggor di pgy beagayek L Pfin Iﬁﬁﬁar{dé pixel gﬁ'&‘?ﬁé-ﬁ?’l‘ a%kﬁ).réﬁ‘?é ltitaRdd brediction ynit

with respect to 1nner pixels of a I'umnance prediction unit.
such, th&1Ganpling unit 1410 according to enbodi nents of the present

chr om nance AGpi X B BRT T ot PREOGGHER FawAaknaRes JiklkiR, Prs!
a | ocatResL'¢h,\9 kcoressdwdingi teeladjacent leﬁheprmroﬂ?cmyymoﬁ tﬁélehromrnance
descri bed above may perform down-sanpling only in

coI or fBredigtioand Wit p Wfih- s2a%erding .rpthequatmru c&e&r- (f1oY)rré'Re§l|-(n%8y}i*
?‘Onanﬁgcp('t%Qg )ggﬁ‘ mh%gnt anga(é}%nﬁ?etrr’:@xérslof fhd ﬁ‘.rrnlﬁﬁnée Z;Br(%:lrctron

forma e U conpon conponent signals relative
have nourt h&t@.ow bands than a Y conponent si gnal a | ow band pass

filter may addi tionally appli toarestor Iumn nal to

ot ove oy ecies, te serihing A5P 14T0, iy ohEH 3L iMusRsnaRg Sufidiite bhel
Her ei nakger x, 9 @ér@@é}ﬁﬁ‘rdﬂi IREfhﬁhé?tprﬁélsaPﬁBlryf)mfﬁﬂ@%rémﬁ}{hﬂcebf{redﬁ:‘trﬁﬁ @hit
20 | um nance sranal t hat 1: 1 matche a chrom nance si

|
vi a dowh‘Zanpeeardingi [t eauatien.ddiedliGen=(Recli(2x, as)shﬁﬁ;%r(@mav+‘a))>>1 with
| ym ”a“&%péb%gbggsprgglg%f%@%ﬂaﬁ& ﬁﬁ?c}u&ro]n dnif ¥y $§ @ chrom nance

signal are erence di agrans for describing
a process ofRefetrmml'mg FIGoanaBet e |sadmmmrg| ngita 1(zldr0r @c@brdmg b&1 vwersuther

| um nance. si gnal nd a 25chrom n nce si an proces
or edi ot RGOS herR@sentfent e'aaaea%ragam@ r¥sampied luminance pixel

Recl'(x,-1) corresponding to adjacent upper pixels Pc(x,-1) of a chrominance
prediction unit according to equation, Recl'(x,-1)=RecL(2x, -1), with respect to
25 adjacent upper pixels of a luminance prediction unit 1730. For example, the
sampling unit 1410 may perform down-sampling by selecting a luminance pixel at
(2x,-1) in luminance pixel groups 1731 above the luminance prediction unit 1730.
Also, the sampling unit 1410 may obtain a down-sampled luminance pixel
Recl'(-1,y) corresponding to adjacent left pixels Pc(-1,y) of a chrominance prediction
30 unit according to equation, Recl'(-1,y)=(RecL(-1,2y)*RecL(-1,2y+1))>>1, with
respect to adjacent left pixels of the luminance prediction unit 1730. For example,
the sampling unit 1410 may perform down-sampling by using an average value of
luminance pixels Recl(-1,2y) and RecL(-1,2y+1) included in luminance pixel groups
1732 to the left of the luminance prediction unit 1730.
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enbodi nents of the present invention. A lum nance pixel and
chrom nance pixels, which correspond to each other, have a
Li near correlati

det ' | at , fo | e,
D edet o 1 neg SO bl bk R R:SueBeb) A B 2bouas Einance, pxe
an (X, yp‘leb@'{b@%} @Brréé‘pc%(ﬂﬁg tBﬁﬁné?%ﬁﬁl@‘Pd(Sﬁé% Qﬁ@%h%rﬁmaﬁ%é edfbtibn unit
1820, the prediction perform ng unit obtain a prediction

val ue Paegbrding, tp) e@uat@n, Beoy)(x,lywaacb&miy)al?@ﬁuﬂﬁ 2o >3, enditcraspect to

and o chrshPhemdReR g eRceaPalriot BRZBI on 1 bel ow [ Equation 1]
345 Pred c(xRejering Rec BIG X,1YHbthe samplmgEqut 1101101, aczofingt & @nother

paraneter indicati n a weight and b denotes a paraneter indicating an
of f set . ephPdERenfofy &nﬁfeéeﬁhWV@@“%tfHﬁﬁé’@t@maﬁ WP AIPISHs UTENRREe pixel

o BeeBeRLIEIR, BRSKiiAd S S0 Agpli iRl s i) o 2 taciifate
Rec L' (predi®idh anid ammng tdweeqmnadaoel dR@di (kum)qﬁaut.&mre‘tji cwitrorreapectt to
i8(2|0) a%ﬂéggla PIPBGE UatIsL c“sa lgmlga@cie gég}loa upi ‘Q&QEEL Q5 )e 'ﬁ@é&eﬁne
L161) - (sdiBhind- uhlt 1419 hil) pé%'form down-sampling by selecting a luminance pixel at
(2x,-1) included in luminance pixel groups 1741 above the luminance prediction unit

1740.
Also, the sampling unit 1410 may obtain a down-sampled luminance pixel
RecL'(-1,y) corresponding to adjacent left pixels Pc(-1,y) of a chrominance prediction

15 unit according to equation, Recl'(-1,y)=(RecL(-2,2y)+Recl(-2,2y+1))>>1, with
respect to adjacent left pixels of a luminance prediction unit 1740. For example, the
sampling unit 1410 may perform down-sampling by using an average value of
luminance pixels RecL(-2,2y) and ReclL(-2,2y+1) included in luminance pixel groups
1742 to the left of the luminance prediction unit 1740.

20 Also, the sampling unit 1410 may obtain a down-sampled luminance pixel
ReclL'(x,y) corresponding to inner pixels Pc{x,y) of a chrominance prediction unit
according to equation, Recl'(x,y)=(RecL(2x,2y)+RecL(2x,2y+1})>>1, with respect to
inner pixels of the luminance prediction unit 1740.

The sampling unit 1410 according to another embodiment of the present

25 invention may obtain a down-sampled luminance pixel RecL'(x,-1) corresponding to
adjacent upper pixels Pc(x,-1) of a chrominance prediction unit according to equation,
RecL'(x,-1)=(RecL(2x-1,-1)+2*RecL(2x,-1)+RecL(2x+1,-1)+2)>>2, with respect to
adjacent upper pixels of a luminance prediction unit. As described above with
reference to FIG. 16A, the sampling unit 1410 may perform down-sampling by

30 calculating a weighted average value by setting a weight of 2 to a center luminance
pixel and a weight of 1 to each of luminance pixels at left and right of the center
luminance pixel, with respect to adjacent upper luminance pixels of a luminance
prediction unit.

Also, the sampling unit 1410 may obtain a down-sampled luminance pixel
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3] b- [Equation bb E Rec_ c (i)- a ERec L '( i ) i=0i=0 10
In Equations 2 and 3, | denotes a nunber of adjacent upper and |eft

LR S EhRS o 4 D Pl g pgton
when si ghg Qchbifng NP Nbda er?éELQH,9F(R8b$g4%kgrﬁéﬁéspf,§%§1)?ﬁfi with

| umi nance prediction unit 1820 are nSXnS, | 8A 'and
18B showspact doe adfaneat upfiepixaigl dfefat lwhiteinseapecdistioh amitadand epbtain a

pi xel s, ;but if adjacent right orgl r \pixels are processed,and .

st or eBONRIgIIEd dhiharics Pl R on e Teshorsld AL aFoRp Ner pixels
| oger pPy@dy) Y adlcheohaneed prediefidrai init hecoordings t6f e@um,bReﬁﬂzf@,?/):
in order_to replace a nultiplication or division operation to a shift
oper at | drecl{Bs Mh+rﬁg%?4-(2x,8v+§ﬁra%,erw'trpirﬁép@ctrré@/ peer pisksr obfa 2luminance
Gener al ; ince a value of nS defining a size of a prediction unit
s a po%dl(%@%zuﬁﬂﬁ al so has a value of power of 2. Meanwhi l e, a
floating poiAs syehr dhe eampingsadt tld10ahaudrding tohembaltlineentt af tie pregent

o Sl W e o LRt uen e el e DL 2
ang t husixePpPl=pplying Ybride® REAMIh Mmifhod8 Hcearfify _t@%@cgti?‘lﬁﬂo‘f a fuifinance

paranmeter obtaini'ng unit 1420 accCording to enbodi ments of the present
i nvent i PHekal cul ates parameters a' and b' that are scal ed

The sampling unit 1410 described above may perform down-sampling only in
the 4:2:2 or 4:2:0 color format and skip down-sampling in the 4:4:4 color format since
a [uminance pixel and a chrominance pixel match 1:1.

15 In the 4:4:4 color format, since U component and V compeonent signals
relatively have more narrow bands than a Y component signal, a low band pass filter
may be additionally applied to a restored luminance signal to improve prediction
efficiency, instead of a down-sampling filter.

Hereinafter, a process of predicting a chrominance signal by using a

20 luminance signal that is 1:1 matched with a chrominance signal via down-sampling
will now be described. It is assumed that a luminance signal is down-sampled so
as to 1:1 match a chrominance signal.

FIGS. 18A and 18B are reference diagrams for describing a process of
obtaining a parameter indicating a correlation between a luminance signal and a

25 chrominance signal and a process of predicting a chrominance signal, according to
embodiments of the present invention.

A luminance pixel and chrominance pixels, which correspond to each other,
have a predetermined correlation, for example, a linear correlation. Referring to
FIGS. 18A and 18B, when Rec L'(x,y) denotes a pixel at an (x,y) location in a

30 pre-restored luminance prediction unit 1820, the prediction performing unit 1430 may
obtain a prediction value Pred_c(x,y) at an (x,y) location of a chrominance prediction
unit 1810 by using a linear relationship between a [uminance signal and a
chrominance signal according to Equation 1 below.

[Equation 1]
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according to an integer operation algorithm obtained by changi ng
Equations 2 and 3 to sinplify operations while preventing overfl ow.

In detail, in order to avoid a floating point operation, an integer

a' obtained by up-scaping sand- r ourding ,o t hey yal uewof ya by na bit

i s used instead of t%r\é?u&d(ﬂfaﬁﬁi_n quaff‘?oifxa)s’)ﬁ in
Equation 4 below. [Equation 4] at=a (1l<<na)- A 1A2 (| <<la)

Accor di ng t olnEgguaiieom 14,a danotesl agpasameterondicatiog iangveiglitl ad indepetieata

ounaecPBaapLIaERg' & ber. "YEREs fra ot o e BtahES B Galpuiggons
consi degging aﬁé@mqﬂmlgm@_@g) gaggtéor% Fggthgn%eggg }isyolr’]rogpo toxaimph e of fise

rra\é be 13. Also, the value o C [ N may be al so
ch ngedC"t‘r@malﬂa'i‘fFﬂ B'{?Q‘Ct@n Ht 16 Heand pdiacght phrgl @Icilo@%'&ﬁ%ba%‘ﬂﬂf;?ﬁé’f the

val ue o N ' : : ' t?%gﬁf : ' ed,
Equat i oéreiStr?gé}j @H@%gﬁé;g%d{éﬁ&%@ f%éndl' e OSNwrﬁml c}%&s%ﬁn@?' Pred
c(x,y)=(ar Rec Ltx,y))na)-Pbt [EqMadiom2] | e, in order to calculate
the integer a' based on Equation 4, a calculation of AL/A2 is
required. Approili“?rrate values Al' and A2l generated % changing bits
excluding aypre ' ngger yup b t Al oy 0 may
20 be used i[nst;gg%j@(’)dfn%elgand MLm)deéﬁ%}éTﬁg apppgy(q?grgté% gFaDI ue A1’
gener at ed ' ' ' yi i AEFH
0 and the appr oxi,.mat | u L gener b ngi ng, t. bits
excl udi ng upper AA2 Z@Cdi%)to%%%gg'gggggp&g@ epr esent ed
by Equations 6 and 7-Bel ow. [ Equation 6] 25AF Y=[A1> rAi] 2 Cc

[ Equation 7] A2'=[A23>r 1 - A2-1 2 rA2 In Equation 6, a [.]
operation indicates a floor operatlF§4atPnad] —an operation of

sel ecting a maxi mum i ntege; smal l er than a vlal ue inside [ ], rA =max

(bdept h( A1) - nm 1 L
ZRec_c(i)—a . ZRec_L’(z‘)
i=0 =0

s

b:

10

In Equations 2 and 3, | denotes a number of adjacent upper and left pixels of
the chrominance prediction unit 1810 or pre-stored luminance prediction unit 1820,
and as shown in FIGS. 18A and 18B, when sizes of the chrominance prediction unit
1810 and pre-stored luminance prediction unit 1820 are nSxnS, | is 2nS. FIGS.

15 18A and 18B shows a case where upper and left pixels are used as adjacent pixels,
but if adjacent right or lower pixels are processed and restored before a current
prediction unit, the adjacent right or lower pixels may also be used to obtain the
values of a and b. Also, in order to replace a multiplication or division operation to a
shift operation, the number | of adjacent pixels may be a power of 2. Generally,

20 since a value of nS defining a size of a prediction unit is a power of 2, | also has a
value of power of 2,

Meanwhile, a floating point operation is used to calculate the value of a at high
data accuracy by using Equation 2. However, when the value of a has a floating
point value, Equation 2 includes floating point division, and thus complexity of

25 operation is increased. Accordingly, the parameter obtaining unit 1420 according to

embodiments of the present invention calculates parameters a' and b' that are scaled
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36 0) and r A2=max (bdepth(A2)-nA2, 0). bdepth(Al) and bdept h( A2)
respectively indicate bit depths of Al and A2. Also, nAl may be set
whi | e consi dering a, nunber of bit ner nult pllca n so
as to pﬁe%ﬂtngo@ean l"gﬁgera‘PRPVﬁB‘P”é 18,0 weﬁ&y%ﬁa augtio grd 3
rel at edid Qndligt d6erat WoYal rﬁmgeb\ﬁe?f &F descri bed Iat er, 5and for
~exanpl e, gg)@a 6% IOﬁ?n a dg -up tabl e based on 64 vari abI es.

FIG 19 is almldatgri,alm drder tegeoidma ﬁgamgapoméggem?[oobaalmﬂeggranobtained by
appr oxi mat e acc n i.me of .th

Poent | Bhscalfft 4Rq Ryacif6 B e aaiSorS pY R B Hkd Msieat ol Vel pra in
of 5A2 lEg@Etl@ﬂQ a@sﬁ@whrﬁsqutausﬁmﬁem 32. Vhen nA2 6, and

r A2=max(27- 6 0 101011" 1910 that are 10 upper 6 bits of A2 is

extracted via an operatlon of [A2>[Eauptiopdn 2, i.e., 221, is
multiplied again to a value of [A2>>21], renui ni ng 21 bits excl uding
the upper 6 bits have a value of 0, and yhus an approxi mate val ue A2’
i s obtained. Wen Equat pdrsy 6 (¢ ahsl:ﬂnabe—aapl o dlt:e:ﬁ ation 4,
Equation 8 is obtained. [Equation 8] r rA' 2M nt abl e
ACEna > r A21 22 a-[AI[AI>r1 Al [Al[A2tabIe2 A2>] [Al>r

Al . 2 1 A ngeddr@ingicPBhBktién A2 the value of a constituting a floating point number
may be changed to the integer a' by being up-scaled and rounded off via a left
10 operation (<<). The n, bit may be set by considering data accuracy and calculation
complexity. For example, n, may be 13. Also, the value of b according to
Equation 3 may be also changed to an integer b' obtained by changing and rounding
off the value of a' in Equation 4. When the integers a' and b' are used, Equation 1
may be changed to Equation 5 below.
15 [Equation 5]

Pred c(x,y)=(a'* Rec_L'(x,y)>n, )+b'

Meanwhile, in order to calculate the integer a' based on Equation 4, a
calculation of A1/A2 is required. Approximate values A1' and A2' generated by
changing bits excluding a predetermined number of upper bits of A1 and A2 to 0 may

20 be used instead of A1 and A2. In detail, the approximate value A1' generated by
changing the bits excluding the upper naj bits of A1 to 0 and the approximate value
A2' generated by changing the bits excluding upper naz bits of A2 to 0 may be
respectively represented by Equations 6 and 7 below.
[Equation 6]

A1'=[A1>r, ]2

[Equation 7]

A2'=[A2>r, ]+ 2"

In Equation 6, a [.] operation indicates a floor operation, i.e., an operation of

25

selecting a maximum integer smaller than a value inside [ ], ra1=max (bdepth(A1)-na,
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In Equation 8, ntable may be determ ned considering data accuracy and
operation conplexity, and for exanple, ntable may be 15. 2nts” In
Equati ons, A2>rA2 includes a division operation. |In order to prevent

2n1' [ ADb andy rerna dﬁdsam(é?) Bre, @)-r eSHIPPINAT Liansk bolepityABY rosppelively
'n a prﬁmﬂ?&a‘?é T&B\t’b"éi’)rtrligbﬁ h3bl %léd‘ﬂﬁgﬁ%apgae %EFWIG lé'c%ﬂgﬂ%ﬁh@td Rlmber

and a value o alned acco
referri u@bltmgemmramde«ﬁﬂaimg muﬁepxticdahmksmlpsttalmrever\t\bearftdve anude‘detemmnpreedlm

| k- t abl d d
onl'y mAFVERT a5 eoadﬁggﬁ.r?@f%%gq A S Of [obalP FaRIS 46 HeuSSRG Tater,

di yi si Oﬁn@ﬁﬁ*é}@n%le‘ﬂﬁ,h'rﬁaﬁﬁbmhaé IoRE-b tdbRS BEsélok@4aldrablcs, 25FI G
20 is a reference di agr am of ookug tabl e accordi ngato an
i i

ermbodi nent ofIQ.hte m@eémramvf@ntde@ﬁn ng a progess omt_al ping2aegproximate
00 U BB AR TafO P PEB e lnr 2°1 22 cases
| ook-up t able BRBWAIN FAGIAR) #28 Gisslmed that atiit depthtdf A2 éRitand an entire
Accordipgl Yooth is 32. When na=6, and rp=max(27-6, 0)=21, 101011' 1910 that are
10 upper 6 bits of A2 is extracted via an operation of [A2>>21]. When 2™, i.e., 2%, is
multiplied again to a value of [A2>>21], remaining 21 bits excluding the upper 6 bits
have a value of 0, and thus an approximate value A2' is obtained.
When Equations 6 and 7 are applied to Equation 4, Equation 8 is obtained.
[Equation 8]

a1 Hyahie rat7
’ [A12r ] - 2 " 27 AL Dry] - 2
a oz L) =

(427 ,,] - 27 [A25r ] » 27

2 iobie
vt (g ta,,,)

S 1-[41>r,] "2

15
In Equation 8, ngne may be determined considering data accuracy and

operation complexity, and for example, ngpe Mmay be 15.

2 Ropopie

[ A2Pr .

]

In Equation 8, includes a division operation. In order to prevent

n

2!@?{

[ A2>r,,

a division operation, a result value of
20 look-up table instead of a division operation, and a value of a' may be obtained

]

may be stored in a predetermined

according to Equation 8 by referring to the predetermined look-up table. When the
predetermined look-up table is used as such, the value of a' may be obtained via
only multiplication and shift operations without having to perform a division operation
while calculating a' based on Equation 8.

25 FIG. 20 is a reference diagram of a lookup table according to an embodiment

of the present invention.
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2'W'° [A2),- the paraneter obtaining unit 1420 may obtai nA2 by using
a | ook-up table 2n7"" [A2)r 5storingA2 corresponding to 64 variabl es
of the upper 6 bits of A2, as 2''" [A2> shown in FIG 20. WenA2 is
obt ai ned, the parameter obtaining unit 1420 , cal cul ate the val ue
of a' by usi ng rrultl pllcatlon and shift o based on Equation

2 val ue of b cco’?zdl hg %&%ﬁqua %%%?ﬂ;@ﬁ?:héllo ai ne% &thll of

of a'. [Equation 9] 1 ERec c(i)-(a" (ERec L'(0))72,) i=0i=0
The val ue of b' based on Equation 9 may be d vvithout a

i vi ST OB ReRALLAS: B, br . 2 1ML Rbrd Fazbis " fhay? LB Erfined by

si nce upper acent pixels are use
of adj adsiRg &loekrup ammawwgﬂ%su)i% dree adofal ok 64glaments. piAcsosdingly,
value of (1/1) may be stored in a | ook-up table and the val ue of b
may be obtained by multiplying the value of (J%) accordlng to the

| ook-up table by a numerator of Equation o[ Jue of a' based on

Equat i omeSpdrayndier sbtiapned uaitcla2ohaby abralht | (€5 Orby using a look-up table

2"‘:@:
[A2>>r ]
5 storing 42 corresponding to 64 variables of the upper 6 bits of A2, as
2’1@:‘
[—5x—1
A2Dr 4o

shown in FIG. 20. When is obtained, the parameter obtaining unit

1420 may calculate the value of a' by using multiplication and shift operations based
on Equation 8.
Also, the parameter obtaining unit 1420 may calculate a value of b’ according
10 to Equation 9 by using the obtained value of a'.
[Equation 9]

L1 Ll
;)Rec_c(i)-(a’ < ( ;}Rec_L’(f))>>na)
I

The value of b' based on Equation 9 may be calculated without a division

b'=

operation when | is a power of 2. If | is not a power of 2 since upper left or upper
15 right adjacent pixels are used, instead of adjacent pixels shown in FIGS. 18A and
18B, as adjacent pixels, a value of (1/I) may be stored in a look-up table and the
value of b' may be obtained by mulitiplying the value of (1/1) according to the look-up
table by a numerator of Equation 9.
The value of a' based on Equation 8 may be clipped such that a multiplication
20 operation according to Equation 5 is performed within predetermined bits. For
example, when the multiplication operation according to Equation 5 is performed in
16 bits, the value of a' is clipped within a range of [-27°, 2%-1]. When n, is 13, an
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20 operation according to Equation 5 is performed within
predeterm ned bits. For exanple, when the nultiplication operation

according t uation 5 is perfornmed in 16 bjts, the value of a' is

o1 1 ppecadiehyAIl o afgey be TiEE® & nos of lvheh 5.2 © PrSveRan s tal

val ue of a nEeaR@hileMif egrdef @B ro%ea@ads@f d T8undihgSErds WRIIP tRY eparaiieter
error. Meanwhile, in order to decrease a ?oundlng error while

t he par ap@ining anitild20gcaloilatesstie valueubhirddaskd omlkuguationa8, haswvay dre

and a2, e B TR R oo o B B LR AP, Mehded ) BRbY FodHsusihe.

deser m pgderarpled np thdyobd-gsRirntedlacdisding to [Erisdibham déldwn a= r A211

table- r A When Equation 10_is substituted for Equation 8,
Equation 11 bel ow may be obtai ned [Eaodtigub®lion 11] [ AA2>rA2 ] [A >
r Aj In order to maintain the value of a' to a predeterm ned

bit, the bit depth of a' may haveo Bg;adjugted. For exanple, in
order to maintain the bit deptH of ‘Agz to’aag%e(a_/&dts) bit, when a

vari abl e bitAdjust for adjusting.the bit_depth of a |s tained 1
necordi ng t ot atsstort b A3 BRul 9 EaSRiah B Edption 13 FuB% ey be
t he pargp@ifigd obtaining unit 1420 decreases the bit depth of a' via
ad=ar>>pitAdjust. In order to maintain the value of a' to be | ower
tHan 8 bits, a typical value of albawatiamaillbe 7 or 8. A rounding
error of the value a' may be decreased whil e naintaining the val ue of
a' to be within predeterm ned bi tf"rbry appl yi ng na of Equation 12

bel ow to Equation 5, 20i ns&ea([—gf——n&—ei]Eq[Jgt]i)pﬂ-AJ[}. [ EQuation 12]

nar A2t ableTAl bi t4 elf ust A2>>rA1§s such, thé parameter obtaining
unit 1420 according to an enbodi nent of the present invention obtains

the val ues qf GdeP fhinfail tHETAREY & t6Y pRIGREPned bit, the bit depth of a'
may have to be adjusted. For example, in order to maintain the bit depth of a' to a
(a_bits) bit, when a variable bitAdjust for adjusting the bit depth of a' is obtained
15 according to equation, bitAdjust=max(0, bdepth{abs(a'))-(a_bits-1)), the parameter
obtaining unit 1420 decreases the bit depth of a' via a'=a"™>=>bitAdjust. In order to
maintain the value of a' to be lower than 8 bits, a typical value of a_bits may be 7 or
8. A rounding error of the value a' may be decreased while maintaining the value of
a' to be within predetermined bits by applying n, of Equation 12 below to Equation 5,

20 instead of ny of Equation 11.

[Equation 12]

P, =¥ g P = ¥ gy~ DitA diust

As such, the parameter obtaining unit 1420 according to an embodiment of
the present invention obtains the values of a' and b' for defining a correlation
25 between a iuminance signal and a chrominance signal according to Equations 8 and
9. When the values of 2" and b' are obtained, the prediction performing unit 1430
generates a prediction value of a corresponding chrominance pixel from a restored
luminance pixel based on Equation 5.
Meanwhile, Equation 2 above may be expressed as Equation 13 below.
30 [Equation 13]
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25bet ween a | um nance signal and a chrom nance signal according to
Equations 8 and 9. \Wen the values of a' and b' are obtained, the
prediction performng unit 1430 generates_a prediction value of a
correspondi ng chrom nance pi XQJAﬂr Q@é'ré&'&geﬁﬂ um nance pi xel based
on Equation 5. %aﬂ%i I ey .Eﬂiea_t'QnLZ above may be

expressed as Equation 13 bel ow.

[ EquatTon13] 39 Al I CL-C L

a= - A2 | Lio equdtion 13, valnesqpfa€lol, 13,andalLLevapfbeCtalcdated agnording to

may be
ERec c(

al cul a ccording to Equation 14 below. [Equation 14] CL=
Eﬂua%@-&t@%@%w'lzo C = ERec c(i) i=o LL= ERec L' (i) Rec 1/(1)

=0 L= ERec L' (i) 51=0 I n or qequitibrprgvent overflow while
cal cul ating the value of a according to Equation 13, the paraneter
obtaining unit 1420 perforns de&cal i ng to reduce nunbers of bits of
the values of CL, C, L, and’LE . ORec__c(i) » Rec_L'(7)

pa

10

i5

20

1
C= ZRec__c(i)
=0
-1
LL= Y,Rec L'(i) * Rec L'(i)
=0

£l
L= ZRec_L (©)
=0

In order to prevent overflow while calculating the value of a according to
Equation 13, the parameter obtaining unit 1420 performs de-scaling to reduce
numbers of bits of the values of CL, C, L, and LL.

For example, when a number of bits of a sample, such as Rec_L'(i)} or
Rec_c(i), is ns, maximum bits bitsmax of A1 and A2 are calculated according to
Equation 15 below.

[Equation 15]

bits .~ (n;bdepth(l)) + 2+1

In order to maintain the maximum bits bitsyax to be predetermined A bits,
wherein A is an integer, a bit depth needs to be reduced by a number of bits
exceeding the predetermined A bits. For example, when A=32, a bit adjusting
parameter bitAdjusta may be represented by Equation 16 below.

[Equation 18]

bitddjust ,= max(bits ,.~32,0)

By applying Equation 16, the parameter obtaining unit 1420 scales the values
of A1 and A1 according to Equation 17 below.
[Equation 17]
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For exanpl e, when a nunber of bits of a sanple, such as Rec_L'(i) or
10Rec_c(i), is ns, maxinumbits bitsmax of Al and A2 are cal cul ated
according to Equation 15 below [Equation 15] bits ri...=(n

F- bdept /(]!
be. prederar hod st 2R Al ET D Pl Jj}“ TOP Bileffu( /2
needs to bﬁ%ﬂu{ﬂ%b&#ﬁdyb&hbf[lb})lﬁzmk@mj{ t‘t{i@bdﬂa}mﬂ#&]A
bits. For exanple, when A=32, a bit adjusting paraneter bitAdjustA

e b 2 T Do O I n SRR ey b et

obt ai ni agcording tdR4uationl Esbélbey. val ues of Al and Al according to

Equation 17 below. [Equation 17] Al= Cé; bi t Adj ustj - EL> bi adj ust
A'2] [C> bitAcfr ust Al 2] A2=| [[Eﬂlsa tigri { ust Al -EL> bitAcfr
us/Al 2] [L> bitAdj ust Al 2] is a power of 2, a bit

adj usti ng paraneter bi t%mwm%:l( zjmglﬁ({;l—rl }Lccordl ng to
EgBati on 18 bel ow. [ Equati on”18] I adj ust cljustA -F 1)/2

By using the bit.a tin ar anet er _bi uati th
oo et or 0BRGN e AGuBEG i aFtetst LM At e EigR e The Pargmeter
Lf 2lnd bb@ﬁﬁﬁg ding1420 FAsde0sAlE thelvaudebpiCr, co! cul at idnd I@@cdﬂir\{ﬁ%
0 and

Equatlon 19 below before calculating the values of A1 and A2.

[Equation 19]

CL=[CL> bitAdjusi2 /]
C=[C> bitAdjusi2 ;]
LL=[LL> bitAdjust2 ]
L=[L> bitAdjusi2 ;]
I=[I>bitAdiust2 ;]
10
As such, the parameter obtaining unit 1420 according to another embodiment
of the present invention decreases the bit depth by de-scaling the values of CL, C,
LL, L, and | used to calculate the values of A1 and A2 according to Equation 19 such
that overflow is not generated, while considering ranges of the values of A1 and A2.
15 Meanwhile, the parameter obtaining unit 1420 according to another
embodiment of the present invention obtains a parameter k3 defined by Equation 20
below, based on nS defining the sizes of the chrominance prediction unit 1810 and
pre-stored luminance prediction unit 1820 and bit depth BitDepthc of Rec_C(i).
[Equation 20]

" k3 =Max(0,BitDepth +log,(nS)-14)

The parameter obtaining unit 1420 de-scales the values of CL, C, LL, and L
according to Equation 21 so as to prevent overflow while calculating the values of A1
and A2.

[Equation 21]
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[ Equation 19] CL=[CL> bitAdjust2A] C=[C bitAdjust2A] LL=[LL>

bi t Adj ust 2A] L=[L> bitAdjust2A] 1= [I>> bitAcitust2A] 10 As such, the
paraneter obtaining unit 1420 accaordi ng_to anot her enbodi nent of the
present invention decreases the bGL T ’6373 de-scaling the val ues of
CL, C LL, L, and | used to calcul :@&@?kga! ues of Al and A2 _
according to Equation 19 such that_overflow is not generated, while
considering ranges of the val ues dELALERYKA2. 15 Meanwhile, the

par amet er obtaining unit 1420 accorgi:qg?%ganot her enbodi ment of the
present invention obtains a paraneter efined by Equation 20

bel ow, basedARrS, e ¢erametkg dbiginmg enitof420hebeiMal paetter k2i ddfired by
unit 1810 and pre-stored | um nance prediction unit 1820 and bit depth

Bi t Dept REUHOMRE2 belaw baped gRithe RarmNetankd ands 0, Bi t Dept h

c-Fl og2(nS)- 14) The parane b Ng unit 1420 de-scal es
the values of CL, C, LL, and L actc[géléiﬂﬁ}g@%%] Equation 21 so as to

prevent overflow while calculaging the v e f Al and A2. [Equation
21] OL=CL>k3 C=C>k3 aéﬁ—glogz(n%$z33
Also, the parameter obtaining unit 1420 may obtain the values of A1 and A2
according to Equation 23 below by using the values of CL, C, LL, and L de-scaled
according to Equation 21 above and the parameter k2 according to Equation 21.

[Equation 23]
| A1=(LC<<k2)-L*C
10 A2=(LL<<Ek2)-L*L.

The parameter obtaining unit 1420 may generate values of A1' and A2
obtained by down-scaling the values of A1 and A2 according to Equation 24 below,
such that the values of A1 and A2 are expressed within bits of a predetermined
range.

15 [Equation 24]

Al'=A1>Max(0,log,(abs(A1))-14)
A2'=abs(A2>Max(0,log,(abs(A42))-5))

As such, when the values of A1' and A2' are obtained, the parameter
obtaining unit 1420 obtains values of a weight a and offset b indicating a linear
correlation between a luminance signal and a chrominance signal according to the

20 following algorithm.

{

k1=Max(0,logz(abs(A2))-5)-Max(0,log:(abs(A1))-14)+2;

a=A2'<1? 0 : Clip3(-2",2"°-1, A1*“ImDiv+(1<<(k1-1))>>k1;

a=a>>Max(0,logz(abs(a))-6);

25 k=13-Max(0,logz(abs(a))-6);
b=(L-{(a*C)>>k1)+(1<<(k2-1)))>>Kk2;

}
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LL=LL) k3 L=L>k3 Al so, the paraneter obtaining unit 1420 obtains
a paraneter k2 defined by Equation 22 bel ow based on the paraneter k3

d nS. [E tl 22] 5k2 .=l 2 S 3 Al h t
bt ai i ng.uni BRI SBEET oS Ra napt bideleritagd FoeB Tt ey valve
Equat i ogf igiet! aVisP¥xpidssadt e 7ust WRga.of Intbiv Genbles 8NBrddetiimsiféd srhiue

according to Equation 21 above and the paraneter k2 according to
Equat i ofetetmireBpeaording2eAZAeEEnuation$31 *C 10A2 = (LL"k2)-L* L

obt al ned by HORA. Beat st Havdidnt acB SHRBLE S Aaleihidiq, gooqdts e
Eqeat i oabdve bslgorithrsuchet ipaédithien vpedesniag Mnitard382 cerdii@r &s sadother
within bits of a predeterm ned range. 15[ Equation, 2

( . ! ON, 24]

Al 1 - ALSRRRedIMe ek g Rrasent invgntign ohindiisazs>msdigionoyaivanRresk Plxy) yof a
As such e Aidad ' t @ r t e
ot ai ni et EC Eofesinad i, BERrRY! Bilfithes Mg REELENxy)
i ndi cat acmprdingitodaquationr2d lakloen bet ween a | umi nance signal and a
chrom nance signal according to t;‘% 20fo|£ wi ng al gorithm Kkl

=Max( 0, | 0g2(abs(A2))-5) - Max( 0, | ogZFAWHA %-14) +2; a=A2'<1 ? 0:
Clip3(-215,215-1, A1 I nDiv+(l"(k1-1))"kl ; a=a"Max(0,log2(abs(a))-6);
25k=13- Max( 0, | 0g2( aP¥iery) H)x, PFed (aRAE KL T} I B2k IMD " k2;

Here, k may be 13. The prediction performing unit 1430 may clip the
prediction value Pred_C(x,y) of the chrominance signal according to Equation 25, as
shown in Equation 26 below such that the prediction value Pred_C(x,y) exists within
a range of values of the chrominance signal considering a bit depth of the

15 chrominance signal.

[Equation 26]
Pred C(x,3)=Clipl (a * Rec L' (x,y))>k)+b

FIG. 21 is a flowchart illustrating a method of predicting a chrominance
component image, according to an embodiment of the present invention.

20 Referring to FIG. 21, in operation 2110, the sampling unit 1410 down-samples
a pre-encoded and restored luminance prediction unit and adjacent pixels of the
pre-encoded and restored luminance prediction unif, while considering sizes of a
luminance prediction unit and chrominance prediction unit, which correspond to each
other, according to a color format. As described above, the sampling unit 1410

25 down-samples a luminance pixel to 1:1 match a chrominance pixel by applying
various down-sampling methods, such as a down-sampling method using an
average value of a plurality of adjacent luminance pixels on a line in a predetermined
direction selected from a luminance pixel group having a predetermined size, a
down-sampling method using a weighted average value of a plurality of adjacent

30 luminance pixels located in a predetermined direction selected from the luminance
pixel group having the predetermined size, and a down-sampling method selecting a

luminance pixel at a predetermined location in the luminance pixel group having the
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In the above algorithm the constants may be determ ned such that the
val ue of weight a is expressed in 7-bit data. InDiv denotes a

predet erm ned val ye. det erm ned cor%illn]c_;.to AT of ITEuaj}:lon 23. \WWen..
bhe val AEelmiBedmizes viliiresprelo sach 8 nnés il o7 e iraifagee predgtion
5 abov euﬁi‘t,%déééérmuptpbﬁ pieffbthe MimRtIncergredBtion uhit 1470 adfaeehtiehdpitdls of

anot her enbodi ment of the present invention obtains a prediction
val ue Ptheduminanoe predictionrwis nance signal corresponding to a restored

| um nance si X ' ] ' .

[ EQuat i on ZSW%%J;QQH%{I %ﬁy?é%ﬁ%%%%tlw)fgwééﬂgn %%t\p%r?‘gﬁe lymr}g?/nce
bes513. pieeligtioadiuaiti andparémmingnwinrediiﬂ:ﬂﬂ? mait cér‘gpobtmneﬂ dehszid on the
val ue Pred X, of  the chrom nance signal according to Equation, 25,
as shomﬂow%a_uﬁéqi @maf@_nt)@xs% bR WRRaCReTBHEPR 4 @r@gﬁgpred a_ﬁJacent
Pred_C( Xk ®Fi 8 BraMidtBH NcRronARgSc! préaldien Ohit! h%ﬂ\§h%é§?9ri5é5c§b§%?,”%e
considering a bit depth of the 15chrom nance signal. [Equation 26

Pred C(pargmater mbtginingRemitLil ¢20 yo3lcldptepb the valugy @f weight a dncdwfisat tb

illustrating a pethod of predicting a chram nance conmponent . e

nccor di RGN & drt RSt 2opnd s dsld Wie BiRiGsh” SBRGEREL mirie gy the
Fhé.  21lghromin@esetpredicidd Qunit @ids 8@l resigrethi Adjddefl Pijelz- SRRk ERINfinance
pre-encoded and restored | um nance prediction unit and adjacent )
pi xel s Bfedigiionppait.endpgeificaliv thespareaeteqmbiRinge prédl44d sy shange bit

while c ' i i ) et i.an '
o SRS BHERE £ AL 175 0K Al " e and preven
accor di ogerflowdhabinay Heogemtratetbdurasy aidadniativoveperatien.s aAisbl tie panameter
1410 25 down-san{p um ngnce pixel .to .1: on nance

oixel CoPENNG T v 20 o Sabitng” Meidbte Sbdcnes B o0ny By sing

dqun- s ampitioheatiti, Nashtedting, dmdaysiftagsersBbHs SlciiRg W &ivisivnObperation by
adj acent | um nance pixels on a line in a predeterm ned direction

sel ect egcdlingnvariables ritsede Whils etalgulatipg Hhei vajuas mfeweigsk m g offgel baor
down-s Ié" @g t | | erage value of a plurality of
adj ace?\]{gﬁl %\ﬁ%@!@%@&ﬁ@%@%@%h%ﬁa predeterm ned direction

sel ect ed froim ¢erationi2n 30 ¢ theppredictighqarfdraNnd gnit edtgine depredivtioadsalue of
size, and a dvin-san%I i j}‘ﬁ nmet hod sel ecting a | um nance pi xe[\l at a
pr edet €8 nFHEANBRGR | ROICHOD hENIt LAP BRI o é'F%u%OWW?H@ e¢clugynance

PageL HRRASELE, ) I e0Ricibs ol Bl Seff 4 v o

pr edi ctokiaingdi parametesslj abendedosibedpalates the praidtion parfoemimgediitt 14530

uni t. predicts a corresponding chrominance signal from a luminance signal restored

based on Equation 1. Also, the prediction performing unit 1430 may perform
prediction by up-scaling the values of weight a and offset b so as to perform an

25 integer operation instead of an operation using a floating point as shown in Equation
7.

According to embodiments of the present invention, prediction efficiency may
be improved by using a correlation between a luminance signal and a chrominance
signal.

30 Also, according to embodiments of the present invention, throughput required
for prediction may be decreased while improving an operation speed by obtaining a
parameter for defining a linear relationship between a luminance signal and a
chrominance signal without having to perform a division operation.

Furthermore, according to embodiments of the present invention, overflow that
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I n operation 2120, paraneters indicating a correlation between the
| um nance 5 prediction unit and a chrom nance prediction unit are

obt ai ned b ed on th own- | ed ad acent pixels of m_nance .
oredi ot Mgy G denaraios v ooaNcaa e el By be Sisvented whtd matiaiing
chrom naggeagiipdé et i on unit. As described above, the paraneter

obtaining unit 1420 cal cul ates the val ues of weight a and offset b
accordi ng t ol Eguempedinentanefl they\prasemy investioasmayelicawfitieanas piomapgter

o 1 e ABE AR O L bR e E Bt o

obkai ni pwgeaints by 20singya chmEmpetebi teadablehsecdrdinge nveiight  Exampletf sBthe
b so as to inprove data accuracy and prevent overflow that may be

gener at 8MaLIrTgadaklg regreding megiematnchide magpetie orage Jrediar (e.g.. ROM,
obt ai ni 4 n n

oo cur LG BB e gt RRckingisl &, A EIRORS b ook
echudlagdaknagesuﬂhaoperatlon by scallng vari abl es used while

cal cul ati ng e val ues of b or replacing.the
Carabres Lot Bis e ianiFagBbef paRfcidhi aun fhy BBeBbed i Teterence
prgdi cttooarewerrré@remtstmmems MrébMet @.npcs@dheéis%bdlﬁywoé& oﬁordlnary skill in
chrom nance prediction unit correspondlng to the down-sanpl ed

| umi nanide apotatedriausoshanges in formt ard distals may d¢ Mmadensfirrein without
predi ct | t i 0, i_n I S d

e APy 5 et R ORTE0 WA ARBNER s BpufEREN R aphaNe
chr om nelaimes.si Pinalpréfeardacinbotinesris shogﬂdalber ecmsw@ddhasedeennﬁmakeme
1. Also, redlctlon erfaéql eiunlh_ 430 ma perforn1p edi ction
by up- sedv.%@é) N0k T95 AEROSSES RbiligHatianaliessiPEet the SePRR of gh Bl 8RR i
235 Nt EOLEirIPAGL I.'J)Pﬂ"\é g&tnad dgscﬁﬂtlcﬂpgf e Rie ﬁéﬁ‘%u?bgltﬁé‘tdgf}%nﬂ(@d Haifs,
shown in Equation 7. According to enbo I ments present

i nventiang 3k ddfedfemm githirc itee sscopey wile benperstakdopsukeing included in the
correl a |l um nance signal and a chrom nance signal.
30Alsoaﬁ%%§gfﬁ&§§ﬁﬂb enbodi nents of the present invention, throughput
required for prediction nay be decreased while inproving an operation
speed by obtaining a paraneter for defining a linear relationship

bet ween a | um nance signal and a chrom nance signal w thout having to
perform a division operation. Furthernore, according to enbodi nents

of the present invention, overflow that nmay be generated while
obtaining a paraneter may be prevented while nmaintaining data
accuracy. The enbodi nents of the present invention nay be
witten as conputer prograns and nmay be inplenented in general -use
digital conputers that execute the 5 prograns by using a conputer
readabl e recordi ng nmedi um Exanpl es of the conputer readable
recordi ng nmedi uminclude magnetic storage nedia (e.g., ROM floppy

di sks, hard disks, etc.), optical recording nedia (e.g., CD ROMs, or
DVDs), and storage nedia. Wiile this invention has been particularly
shown and described with reference
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10 to preferred enbodi ments thereof, it will be understood by those
of ordinary skill in the art that various changes in formand details

may be det.th rein.wi thout departing fromthe spirit and scope of

t he invﬁh‘ﬂ—éﬁ-ﬂ%émﬁaf—inc ¥ned by the appended clains. The preferred

embodi ments ghoul @ RR;KENTF REERLING A cHRTGRERES \OrfRHent FMbYeand usRl a
for purposes of limtation. Therefore, the scope of the invention IS

15 def i heainaoee spmpeacabimade dhel awihog CpBWwrsing: he i nventi on but by

const 1 ued. as SpereralRE ARl fbelscop e Samitehib onietfin R Bin et A58 been
cl ai medpiesencoded and.pré-restoned a0t adjeckrtt pixgs dfahe qomiriEmee Gredvina ninit,

I mge by using a | um nance conponent image, the nethod conpri sing;
down- saRPNSIHING feSiEs 23 leninancenpieditionpEBli ad & sissi of ehghramaigance

been ﬁgFHo‘?ét&ﬁ‘Ft%F@o &f&%%ﬁéé’éf?&th%?gc@%gfgg@t% E‘{:Péﬂ‘osmgt; the

| um nance prediction unit nsidering a siz um nance
predi cti on unbtairing pasametass indibatory nancerrplatidnctbetweani the Iluminance

dj.ng t h oth di ng t | or . f t:.
obt ai ni AR uf cendlafe aredises” ciomnanics, Riedicien LA PasesiafBe the
prigdi ct H@Wn%nﬁplﬁgéédz%dyn‘ﬁﬁix@]@éf :érlgﬁ?rmﬁ]efeéeﬂ)rea%bﬁUrmrhnm&etstd}ea%jmm

the 113down-sanp j acent pixels o um nance prediction unit

and r esPi¥elsoidbp aredictas slupairdnceneregiciansindgaotr oni nance predi ction
unit; and : I o . | Gf f oF j .

O e APV PSR PR B A S B T EEPEsponcing o
pr edi ct then dowintsarhpleah tumeindonge -prediotied Lhmm'hﬂncangcmaordemfsamplednIumihance
usi ng the obtai ned paraneters, . 15wherein the down-sanpling conprises:
sel ect i Rgpdiction unit P%Hé‘f‘géf’ie@t%{”? RAFHNEE i xel to be selected froma

prigdet erm ”eﬂrhb%@ﬁ’é‘%wﬁléﬁhplﬁfg%ﬁ?neﬁsé’s:“ rst filtering method of
"ing W

| um nance pixels, for down-sanpli th respect to the inner pixels
of the | um naelecting eali tinst olecation ; ofsel duminance pixsdintd | b asdlectedf fram a

| um ' . . sel ect. f t he. 2Q..pr.edet ] | um

oi el - b St int LBIERER S GrhOerid arS BTG T Ul RRal Bets
down- saftpldong-amplin@Mthcbspectadities Ritler ppees obihsalimiindehsretictibnante
prediction unit; and selecting a third location of a |unm nance
pi xel to be seleetined seepnd H‘éCEﬂIOéTdQ?é’P HABance rpixalnte bﬁi ;-@Ipctﬁdoifgnb,the

a ohNi T dpfddletéilingd TERRShR! plaMPaMs orPAX&nd filtering method of luminance
pixels, for down-sampling with respect to adjacent upper pixels of the luminance
prediction unit; and

selecting a third location of a luminance pixel to be selected from the
predetermined luminance pixel group or a third filtering method of luminance pixels,
25 for down-sampling with respect to adjacent left pixels of the luminance prediction

unit.

2. The method of c¢laim 1, wherein the first location and first filtering

method used for down-sampling with respect to the inner pixels of the luminance

30 prediction unit, the second location and second filtering method used for

down-sampling with respect to the adjacent upper pixels of the luminance prediction

unit, and the third location and third filtering method used for down-sampling with

respect to the adjacent left pixels of the [luminance prediction unit are independently
selected.
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25f or down-sanmpling with respect to adjacent |left pixels of the
| um nance prediction unit. 2. The nethod of claim1l1, wherein
the first location and first filtering nmethod used for down-sanpling
with respect to the inner pixels of the |um nance 30 prediction

unit, the segond iragahkefbdastcias ondyhéddire the Girsteth rRGhusRd lbestions each
down-sanpling with respect to the adjacent upper pixels of the

| um nanbEigsted it l9eation sha lUminange Bixebindependently seleetedTomeameang
s I bt t he adj t |eft
et ho Wﬁﬁ@% B%Yg‘lnsa?m 'Il%ﬁlg%&g pfﬁ?gﬁg}rpéta?]d e adjacent le

pi xel s m nance predi onuni I ndependent |y sel ect ed.
3. 5The met hotheofirst ltaiongh, thinth dittering trhethbds dre tdachua filte fng endtbodtwhersin a

each ingicate a relative |ocati of a lum napnce pixel |ndependent|
el ect ol ARRGIRT I v AR ST e tansnatid s, Bigi rbericieal B arogpedgTtY
and 5t hgglbkfett through third filtering nethods are each a filtering
met hod wherein a filtering direction, a nunber of filter taps, and a
filter coefficient are independently sel ected. 4. The net hod

of claim 2, er el Lze of the . lum.nance 10 pregdiction
ni ¢ s 2nodng whir i 1 GABEL whEfeity T ifs, el 2 ko HrgiRance
priedi Ct prydidtiont uelr e oPSxAhB8gwherdihenBurd raRRRitvESHitegerOnthentchronsinance
nSxnS, an inner pixel of the |um nance prediction unit is RecL(X,Y)
wher ei nPredigiigny unit cogresronding 1@ the yminance pregistien ginikis pPxaRe an inner
| um nan LGl | &S i ' r -
2 et EreRy P Uil el 67 s RECLOET ShBretarid e ebth 7R 6o
i s 15f rams4d, o s pixelnd te bloninaseerptestictiomumitiscRegli(xell ) wherein x is from

di h ' i xel at y). i ecl . . .
e soif A enis ] BB R Birtifiands bl SRR ES L ) jereiony is
upger pfrRl 0PaoX 2n8-1 Ofaridhey cdvaitsh PIURFhSA IO ikl Tcofrés&&ﬁdl’rh@eﬂ) a

according to equation, RecL'(x, -1)=(RecL(2x-1 ,-1)+2*RecL(2X, -
) +RecL(gixemiange-pixsbat (xw)ish RBOLé&SFbct to adj acent upper pixels of the

Roc12( 1.y} B S npingnos pB RAPLR: S oo AR R | pdjagent

chrom napper pixetiRu(x.of) vhithe i chromirearced prsttictiot Dgittie eistarisdoaccording to

Rt GNP ISR SN T
20 respect to adjacent upper pixels of the luminance prediction unit,

a down-sampled [uminance pixel RecL'(-1,y) corresponding to an adjacent left
pixel Pc(-1,y) of the chrominance prediction unit is obtained according to equation,
RecL'(-1,y)=(RecL(-1,2y)+Recl(-1,2y+1))>>1, with respect to adjacent left pixels of
the luminance prediction unit, and

25 a down-sampled luminance pixel RecL'(x,y) corresponding to inner pixels
Pc(x,y) of the chrominance prediction unit is obtained according to equation,
Recl'(x,y}=(RecL(2x,2y)+Recl(2x,2y+1))>>1, with respect fo the inner pixels of the

[luminance prediction unit.

30 5. The method of claim 2, wherein, when the size of the luminance
prediction unit is 2nSx2nS wherein nS is a positive integer, the chrominance
prediction unit corresponding to the luminance prediction unit is nSxnS, an inner
pixel of the luminance prediction unit is RecL(x,y) wherein x and y are each from 0 to

2nS-1, an upper pixel of the luminance prediction unit is RecL(x,-1) wherein x is from
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25a down-sanpl ed | um nance pi xel RecL'(x,y) corresponding to inner
pi xel s Pc(x,y) of the chrom nance prediction unit is obtained

W th reBRecin€g: enleH hirer ohHIGIMBENCRE PHIFNALLY (5t BROGLT oh vitarein v i
305. Theght NpAooLrelal Mz Hhgseh Ranthel kiifinghas Bol BerbURATAGSto o

pr edi ct | on unit is 2n'Sx2nS wherein a positi I nt eger
chr oni nalneipneslpixel ah(ayiis Resti(eyhondi ng to the | uni nance predi ction

i 2 PSS o R P et el M5, S PEHEE, 5 dy e

t hg | uni;pEérc pixel EF‘H(&EH)OBf l!ﬁetcl‘lrérrﬁﬁﬁ'le(exprédlctW?ﬁUﬂltﬁsxobtélrferdoﬁbc@rdtr@ to
2nS-1, a left pixel the Ium nance prediction unit is ReclL(-

wher ei neguatiory, rlswld(&ﬂ)elﬁecla(&ana) awﬂbvﬁeseaﬁﬁot%@duaﬁﬁnhmrpplxehs Q:rf the
correspﬁﬂﬂh%&fé ﬁge%;&'% ourHI@nce pi xel at (x,y) is ReclL'(x,y), a
down- sanpl'e

nance pi Xel ReclL'(x,-1) corresponding to an adj acent
5 upper pixeh dBm(rxsarﬁbledflurrmammnelriaecIE( -prve doaesponding to ias arfj)acaemeeﬁ

accor di n ti.Q RecL' -1)=Re with respect

adj acenegaﬁﬁef ﬁ]rYS |tEedth9rwg1qr19ﬁ, F&f&ﬁ Oéjr%‘i @t‘i)’*?iﬁ'n@ﬁu gccording to %quatlon
dayn- S?RBEE‘Eﬂ “(FE@(EL?BI %ﬁecﬁ?@'—ﬂﬂé)%h GAH ESSpRRE It G eRl Iéﬂlp%‘i‘é‘bf
| eft pi xel e chrom nan rediction unit 1 s obtalned
accordiﬂr@lummnmn:red;ctlmomandl y) (RecL( 1,2y) +RecL( 1, 2y+1))>>1

e g gl IR e s

cor r esppaE,yJ of Qhenaﬁrormnaﬁbé ﬁe@maﬁh ahitt ke obkdined n@émdunge@b Cédetion,
unit is o tal ned_accordi guat i on

RecL' ( xResPrRe(Resl @y ﬁ@lz(zxégm))faﬂiwm fespeekisethe inpef pixels gk the

pi,xel s prediction unit. 6. The nethod of claim 2,
\/\/Aérel nmnvx}&uen tﬁ'eelagt@@ the | um nance prediction unit is 2nSx2nS

wherein nSis a p05| tive integer, the chrom nance prediction unit
correspondln he |u on unit is,nSxns, in

el ot 't hedi uri Fa OB RE BT i, Whe e el e e of g "liing oo
are eachredic®BhOuh® BNSn&x2A8 WABRSIN phSels ef pmevamtégﬁTCQhéréﬁlﬂo%hQﬁbe
unit is RecL(x-l% wherein x is fromO to 2nS-1, | eft pixel of the

| um nanlr@distieni enit earrespendisgRecthe: ILnynanee mediction inity snn8xed, aRgnner
agd a d@@&&a@ |§rﬂ|§aﬂ%(rb?88i§n8ﬁ Xl i€ ReLEEPY RSt £ sRdSAY LA fom 0 to

pixel
2nS-1, an upper pixel of the luminance prediction unit is RecL(x,-1) wherein x is from

0 to 2nS-1, a left pixel of the luminance prediction unit is RecL(-1,y) wherein y is
from 0 to 2nS-1, and a down-sampled luminance pixel corresponding to a
chromiance pixel at (x,y) is RecL'(x,y),

25 a down-sampled luminance pixel ReclL'(x,-1) corresponding to an adjacent
upper pixel Pc(x,-1) of the chrominance prediction unit is obtained according to
equation, Recl'(x,-1)=RecL(2x, -1}, with respect to adjacent upper pixels of the
luminance prediction unit,

a down-sampled luminance pixel Recl'(-1,y) corresponding to an adjacent left

30 pixel Pc(-1,y) of the chrominance prediction unit is obtained according to equation,
Recl'(-1,y)=(RecL(-2,2y)+Recl.(-2,2y+1))>>1, with respect to adjacent left pixels of
the luminance prediction unit, and

a down-sampled luminance pixel ReclL'(X,y) corresponding to inner pixels
Pc(x,y) of the chrominance prediction unit is obtained according to equation,
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25a down-sanpl ed | um nance pixel Recl'(x,-1) corresponding to an
adj acent upper pixel Pc(x,-1) of the chrom nance prediction unit IS
obt ai ned ac ording to equati o ReclL' )%@1 1) =RecL(2x, -1)

I

respect B¢ yk&B@pL +BF‘? 2%, 2y 1) mfhaeﬁ@@% %Hiebtﬂrgﬁ Rixgls of he

down- sa |ﬁ9n+é’g}élﬁ& @ixel ReclL'(-1,y) corresponding to an adj acent
| ef t pI xXe of the chrom nance prediction unit is

obt ai ned accordi ng to equat i on

RecL' (-1,y)=(RecL , 2y )+ 2y+1 >>1 Wi espec | acen
left pixels gf thih 'Eﬁle&fé%ﬁ p?'@'&‘c% el Wh:%‘.‘dih i grnd I iRiRBhce
down- sapRiddidnutintarRc ongixzal ReekeinXn®) i€ & posRRBdiMegén thenehrdthinghse
Pc(x,y) of the chrom nance prediction unit is obtained accor di ng to

equat | oﬁredlcﬁamuo& gpreesrendingxtioziner kesingpge z@reqwleslumwsr ASKaSp&et inner
the inngre mﬁbf‘tﬂeﬁu& dde é{gfﬂcﬂaﬂ%tﬁ% ﬁ&!cf_g Heret[n gg FEféQ&H’frB 0 to

cl ai m 2} erern ent ESIZEO ance 1 on uni
i's 2nSx2nS‘>1\anmpErrp$<el®f m@mﬁmmanee précigion unibs Réa:m(m -hpwherein x is from

predi ctjaon unt co res othe | um nance predictio
nsxns, &roi gﬁpp!f@?q (N REAES HJP&'&F‘E'EH i @nﬁ?dré MQM{%Ee%v is

whgr ei nerypang t)é @rng fachd reP ecL%x,?r(b%dl luﬁﬂnmrplﬁélx%brﬁgpéﬁ@n% to a

| um nance prediction unit is wherein Is fromO to

a left phroeliante pixel uixiyiasBechi(eg),.ction unit is RecL(-1,y) wherein y
is 10fromO to,2nS-1 a_down- sa ance pi xel. .
corespori A Esamein AiniRRs St RaeLI N 88Eefbdifing to an adiapent
down- sa BIX@I“FR}'@EICE) Bf XBé d?ﬁ@rhlr(ahcelbrétﬁtﬁtrcﬁﬁQﬂndsngothe@naaﬁbrd to
upper pi er X,-1) of the chrom nance prediction unit is obtaine

accor di fguatiere (asn1 )%B@EL@%,-2)_+;BQ®48£<12»>>13) with despsct-ta yadiacent Wppgr
respect r of the | um nance prediction unit,
aqgown g&@lsarﬂf ?ﬁﬂﬂ‘?ﬂgg pr%@gfl&ﬁh@lt_ (-1,y) corresponding to an

adj acent I ef & dpwre$arﬁp(ed]]unw)an1fe pikel Réeldf+ naeoeeppedding ite anwadjacard left

bt d t

Poct (Al Ry drsRe iRinlics rpdinfipn.unit (5 ehtained asioripo.dg; spuaton
left pi Rébl?(-@?fy)‘zg%dwm DARERCR( -Q(hy-‘ll‘l?j)(yi‘lu%ih rédpicl 4R ApMens TP %Is of
| umi nance pi xel X,Y) corresponding to inner pixels Pc(x,y
t he chrﬂmlumq@rr@r@ﬁmpamnﬁaﬂdu s obtained according to equati on

RecL' .

oL, () RS RRTIGBB Y] Rt SRR kPl

wher ei nPxgy)paf aiet ehominancs spedictionl ghit is obtained according to equation,
RecL'(x,y)=(RecL(2x,2y}+RecL(2x,2y+1))>>1, with respect to the inner pixels of the

luminance prediction unit.

25 8. The method of claim 1, wherein the parameters comprises a weight
and offset value defining a linear relationship between a restored pixel of the
luminance prediction unit and a corresponding pixel of the chrominance prediction

unit.

30 9. The method of claim 8, wherein, when a restored pixel at a
down-sampled (x,y) location of the luminance prediction unit is Rec L'(x,y), a
prediction value of a pixel at a (x,y) location of the chrominance prediction unit is
Pred_C(x,y), the weight is a, and the offset value is b,

the correlation is defined according to equation, Pred_C(x,y)=a*Rec_L'(X,y)+b.
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and offset value defining a linear relationship between a restored

pi xel of the lum nance prediction unit and a correspondi ng pi xel of
the chrom nance prediction unit. 309. The nethod of claim8, wherein,
when a restored pixel at a down-sanpled (x,y) location of the

| 'um nance pregdi ctTRB ridthbdioF dRAM O Whitlein AvREHiaBldcent KaltdredPixds of the
pixel at a (x,y) location of the chromnance prediction unit is
Pred_C( lanyinanes @re@iction ung are Beel lt'tiewbereiatl isaruintegemiromhe to I-1, and |

o e o BRIl Bk S GPIE dtohndifisrnRion unis prs Res Gl o
wher ei n, whethelweightaas detersiingcdeqordigigto@fquiatien) um nance prediction

unit are Rec L(i) erein 1 is an integer fromO to 1-1, and 1
adj acent restored xel s of the chromffance predigtion unit are

trez e() 4 ReclongulebCO R dIFH, 24R0 @Yo L BRI LR 1
ERecRec gi)-( ERec#/(0)2 i =01=0 . 11. The Féthod of cldilm g,

wherein the &t IO ERe c
c(0- a ERe c .L r( 10 12

[ =0i =0 .
predicting a chroni fan% nﬁ({rjéntRé@dg’ ;')by
= - j

s for 2

11. The method of claim 9, wherein the offset value b is determined

according to equation,

I-1 I-1
ZR@C__C( i)-a - ZR@C__L ()
i=o0 i=0

b= 7

10

12.  An apparatus for predicting a chrominance component image by using
a luminance component image, the apparatus comprising:
a sampling unit for down-sampling inner pixels of a luminance prediction unit
15 that has been pre-encoded and pre-restored and adjacent pixels of the luminance
prediction unit, considering a size of a luminance prediction unit and a size of a
chrominance prediction unit corresponding to each other according to a color format;
a parameter obtaining unit for obtaining parameters indicating a correlation
between the luminance prediction unit and a predicted chrominance prediction unit
20 based on the down-sampled adjacent pixels of the luminance prediction unit and
restored adjacent pixels of the predicted chrominance prediction unit; and
a prediction performing unit for obtaining a prediction value of a chrominance
prediction unit corresponding to the down-sampled luminance prediction unit, from
the down-sampled luminance prediction unit by using the obtained parameters,
25 wherein the sampling unit selects a first location of a luminance pixel to be

selected from a predetermined luminance pixel group or a first filtering method of
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a | um nance conponent inage, the apparatus conprising: a sanpling
unit for down-sanpling inner pixels of a |um nance prediction unit 15

e e ERag et e o e I RS B uB S bR s G

predi ct hpiyistir umD Gefedts A&cRbnd I6AHRM dFaNefmiRASdd ﬁlB(éPt% BEsdlected from the
corresponding to each other according to a color fornat;

par amet predsierained gluminandeo pixsbhtgroup ney pasmmmbflﬁemmwlmampdgofaIumlnance

chr om nbliel ABL ARSI e IR R L0 Bt e BieCh ffinance

pi xel s pfedidtvn umit, @it seletBdh ahird fodaftibh cﬁ@dldnﬁﬁéﬁé@@[)@@]t@@@rﬁel@ttté@|fﬁ)m
of thenfredl cted chroni nance prediction unit; an prediction

per  or %y PAASLRGRCBOLE WS RASH GEPR (6P JBIraidiring BainoH Rhdeanance
di ct
br odi ct PansineT , S SSERIA A ol W AT MR Y ng Jymiggnee

usi ng tpmdnctitommm‘d paraneters, 25wherein the sanpling unit selects a

first location of a |lum nance pixel to be selected froma
predeterm ned | um nance pixel group or a first filtering method of 50

I ygi nance pi xg! s, TherasimmnsasPiaig mt\hhé.%ﬁmﬁé staen;slih@ uﬁm%déﬁeﬁﬂbﬁﬂy
of the lum nance prediction unit, sel ects a second | ocation of

| uni nangelepisxthe ffissthlposiipacard firsbiltenrg pnethede Laed dar |dnwmaam@llpg Xwith

donn: el eRG ol et S p P LB hoc B0, BE P sardhe agatipnand
5 predseddrenfilterirg matidod eked tfsr aowh+§aﬂn;blta@aWIt[®rie9;5e<ﬂ tbuhe rmmmlwpgbr
to be selected fromthe predeterm ned | um nance, pi xel  group, o

third fPKEEr PhghdetAbaRge Prpdinlier Nt @ the 6F“"@Idﬁﬁa*é%nﬂﬂdn8'ﬂw fifering
rgpect nigphdtlReaNior! ﬁéﬁn@dﬁﬂlﬁwgohlﬂhh?eédéa ri@”ﬁ?e 9:1"d ?& 'IQﬁ‘ RS- of the

1013. The appar atus of wherel n 'the sanp

i ndepenlderinaycs presictont drdt.fi rst | ocati on and f| rst f| I ter| ng met hod
used for down-sanpling with respect to the inner pixels of the

| um nance prediction unit, the second | ocation and second filtering

nmet hod used fgr dpwse- &%ﬁhid&gofl\fdd“mr ¢3Ppatierdip theefikditBRRIYh tHARElocations
pi xel s of the |um nance prediction uni t, and the third | ocation and

third feaereindigatesaaeladive deeationopl adwmisangs pixg! ndapengdspiy setagtac dom
adhacent hAhiumingtce dikell 18 al 48 I0AME I GLLIGHLAE, 45U -

the first through third filtering methods are each a filtering method a filtering
direction, a number of filter taps, and a filter coefficient are independently selected.

15. The apparatus of claim 13, wherein, when the size of the luminance

25 prediction unit is 2nSx2nS wherein nS is a positive integer, the chrominance

prediction unit corresponding to the luminance prediction unit is nSxnS, an inner

pixel of the luminance prediction unit is RecL(x,y) wherein x and y are each from 0 to

2nS-1, an upper pixel of the luminance prediction unit is RecL(x,-1) wherein x is from

0 to 2nS-1, a left pixel of the luminance prediction unit is RecL(-1,y) wherein y is

30 from 0 to 2nS-1, and a down-sampled luminance pixel corresponding to a
chromiance pixel at (x,y) is RecL'(x,y),

the sampling unit obtains a down-sampled luminance pixel Recl(x,-1)

corresponding to an adjacent upper pixel Pc(x,-1) of the chrominance prediction unit

according to equation,
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14. The apparatus of claim 12, wherein the first through third
| ocations each indicate a relative |ocation of a | um nance pi xel

| i hanEEoh kel B Dt 12 RooL{ - HREEL i Budiv DRPRa Wit apsmggt (o

et hods 4@ia8eRAGHp a%i&bist %Fitﬂg T[ﬁﬁib?ﬁcél ;Brieldﬁc%h_”ﬂgﬁ,i [Rf4iheNa do Hfgé%cpled

of filter taps, and a filter coefficient are independently sel ected.
15. Theluapipance wixadfRedla(-iny)l Tormeisperding twham adjgcesit deft gfixelHec(-1,y) of the
Iuninancg ZSHrediction unl%.is 2nSx2nE wherein nS is a pgsitive f
i nt eger? PRUNART O i nanBEedd‘r"@d] cti onUhi t CO?P%%@H}% ng to the equation,
| ugi nanReck(-Ad)elREEL(LUNRY)HRedLEX NS+ 13> M ngith PéstRict @ ddigcdntingmpneds of
prediction unit Is RecL(X,y) wherein X and y are each fromO_ to )
2nS-1, He Jpméransex areeictiemeunitniangn @btaing dic dovm-sameleds lyminange- pjxel

wherein i ; pj o) e I - ;
pred ot 1ast Bt EFtrBep AT inder FEISPLER ) 3, e BRERE predicton unit
down- s aapdardingutol equeting iResll' (R o)+ (Egoh(2i, Bg)HRech (202 v }irrer withx edspact fo
(x,y) is RecL'(Xx,y), .the sampljing upit obtains a down-sanpled

| um nan 'BP?Eé'xﬂé)cqf(tQ‘?J‘iﬁ"r@BP?&%@ﬁ{S‘?rﬁtlmﬁ-o an adj acent upper pi xel
Pc(x,-1) of the chrom nance prediction unit according to equation,
RecLl (x,-1)=(RecL(2x-1 ,-1)+2*RecL(2x, -1)+RecL(2x+1 ,-1)+2)>>2, with
respect to adjacent top pixels of the |um nance prediction unit,

obtai ns a down-sanpl ed | um nance pixel ReclL'(-1,y) corresponding to

an adjacent left pixel Pc(-1 ,y) of the chrom nance prediction unit
according to equation, 5 RecL' (-1,y)=(RecL(-1, 2y)+RecL(-1, 2y+1))>>1,

Wi th respect to adjacent left pixels of the |um nance prediction

unit, and obtains a down-sanpled |um nance pixel ReclL'(X,Y)
corresponding to inner pixels Pc(x,y) of the chrom nance prediction
unit according to equation,

RecL1(x,y)=(RecL(2x, 2y) +RecL(2x, 2y+1))>>1, with respect to the inner
pi xel s of the | um nance prediction unit.
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