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Technical Field
[1] Apparatuses and methods consistent with exemplary embodiments relate to encoding

and decoding a video.

Background Art

[2] As hardware for reproducing and storing high resolution or high quality video
content is being developed and supplied, a need for a video codec for effectively
encoding or decoding the high resolution or high quality video content is increasing. In
a related art video codec, a video is encoded according to a limited encoding method

based on a macroblock having a predetermined size.
Disclosure of Invention
Technical Problem

[3] Exemplary embodiments provide encoding and decoding of a video by considering a

skip and split order of a coding unit according to characteristics of a data unit.

Solution to Problem

[4] According to an aspect of an exemplary embodiment, there is provided a method of
encoding a video by considering a skip and split order, the method including: splitting
a picture into a maximum coding unit including coding units being data units in which
the picture is encoded; for the maximum coding unit, determining coding units having
a tree structure including coding units of coded depths and determining encoding
modes for the coding units of coded depths by performing encoding based on coding
units according to depths, the coding units according to depths obtained by hierar-
chically splitting the maximum coding unit as a depth deepens and the depths being
proportional to a number of times the maximum coding unit is split; and outputting in-
formation about a maximum coding unit size and, for the maximum coding unit, in-
formation indicating an order of split information and skip mode information which is
selectively determined for the coding units according to depths, information about the
encoding modes for the coding units of the coded depths including the split in-
formation and the skip mode information which are arranged according to the order,

and encoded video data.
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exemplary embodiment;

[8] FIG. 2 is a block diagram of an apparatus for decoding a video, according to an
exemplary embodiment;

[9] FIG. 3 is a diagram for describing a concept of coding units according to an
exemplary embodiment;

[10] FIG. 4 is a block diagram of an image encoder based on coding units according to an
exemplary embodiment;

[11] FIG. 5 is a block diagram of an image decoder based on coding units according to an
exemplary embodiment;

[12] FIG. 6 is a diagram illustrating deeper coding units according to depths, and a
prediction unit according to an exemplary embodiment;

[13] FIG. 7 is a diagram for describing a relationship between a coding unit and trans-
formation units, according to an exemplary embodiment;

[14] FIG. 8 is a diagram for describing encoding information of coding units corre-
sponding to a coded depth, according to an exemplary embodiment;

[15] FIG. 9 is a diagram of deeper coding units according to depths, according to an
exemplary embodiment;

[16] FIGS. 10 through 12 are diagrams for describing a relationship between coding units,
prediction units, and transformation units, according to an exemplary embodiment;

[17] FIG. 13 is a diagram for describing a relationship between a coding unit, a prediction

unit or a partition, and a transformation unit, according to encoding mode information
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[2% FI S. 19 through 21 aré flowcharts illustrating methods of encoding and decoding

skip information and split information, according to various exemplary embodiments;

[24] FIG. 22 is a flowchart illustrating a method of encoding a video by considering a skip
and split order, according to an exemplary embodiment; and

[25] FIG. 23 is a flowchart illustrating a method of decoding a video by considering a skip
and split order, according to an exemplary embodiment.
Best Mode for Carrying out the Invention

[26] According to an aspect of an exemplary embodiment, there is provided a method of
encoding a video by considering a skip and split order, the method including: splitting
a picture into a maximum coding unit including coding units being data units in which
the picture is encoded; for the maximum coding unit, determining coding units having
a tree structure including coding units of coded depths and determining encoding
modes for the coding units of coded depths by performing encoding based on coding
units according to depths, the coding units according to depths obtained by hierar-
chically splitting the maximum coding unit as a depth deepens and the depths being
proportional to a number of times the maximum coding unit is split; and outputting in-
formation about a maximum coding unit size and, for the maximum coding unit, in-
formation indicating an order of split information and skip mode information which is
selectively determined for the coding units according to depths, information about the
encoding modes for the coding units of the coded depths including the split in-
formation and the skip mode information which are arranged according to the order,
and encoded video data.

[27] A coding unit may be characterized by a maximum size and a depth. The depth
denotes the number of times a coding unit is hierarchically split, and as the depth
deepens, deeper coding units according to depths may be split from a maximum coding

unit to a minimum coding unit. A depth of the maximum coding unit may be an



[16] FIGS. 10 through 12 are diagrans for describing a relationship between
coding units, prediction units, and transformation units, according to an
exenpl ar ywerthadisn®nat ; [17] FIG 13 is a diagram for des®CiThiR2g112000239

relati onship between a coding unit, a prediction unit or a partition, and a
transformation unit, according to encoding node information 3 WO

2011/ 087292 P@p&%lddpag Q239 dg@thwﬂ{e&nikmm[llﬁ&bdﬂgﬁnitlﬂa}i Ise @loklemodiaepth.

|1 od. of d |
brbodi mont - TSRt L LS ufinkrd SR EER T Roimk el o KRR Rg ng a

vi deo, accor dbdiggtuoitdpepexe rplodimg et cin mppér; dep@0hayinGudi @ plwrakbtybif coding
diagramillu aratus for encoding a video by considering a
skip and sp Il%l%l{tﬁg%l%g/eﬁ@e cording to an exenplary enbodinent; [21] FIG 17 is
a bl ocH2%i agr aMecprding torammpriguansizppbe eading wHF inagodithg’ HcwTespichye may

consi deri ng e SKlifAn@dNHa8Ruid cdali@axmtsaﬁfacya@lh BPithk A ENRGBIN@ i€ Qi ment ;
[22] FIG 18|I1&#1trates co 8 sa %1%t0 coded depths in a

maxi mum codi qod “&d’@btﬁali) ?‘H 'R %ng? N BRHMpEhtod it ispply, 19
t hrough 21 am&drﬂlﬁg\mhaéﬁtﬁs uﬂlhgesdaltmﬂ a’@a‘ffﬂtdﬂ)ﬂdﬁn i lvelae ardihe gnaxindutieodiaigng

skip |nformat| n_and .s fa cord to various exenpl ary
enbodi nent s; szﬁay ecglgﬂlfhlcaﬂ% %F%vl\% %drc epgltsi ng a nmet hod of encodi ng
a vi ded2%ly con%rrdetmurg depthlang aameckimpini suzecﬂfd@x)dmgcmar whied lingt atotdxembear y

enbodi ment ; ?QHIe%Q]hgiF hGin {Bh 8f fk %ﬂﬁ%&n %tn{t }é RiGrafe i gl?%gli?%la .

decodi ng a vi deo nsidering a skip an er accor
exenpl ary enbediedeirmingdst Mode for Carrying out the | nventi on

[30] The order of the split information and the skip mode information which is selectively
determined for the coding units according to depths may be determined by at least one
of an image sequence to which the coding units according to depths belong, a slice, a
slice type according to a prediction direction, and a quantization parameter of a data
unit.

[31] The order of the split information and the skip mode information which is selectively
determined for the coding units according to depths may be determined by the depths
of the coding units in the maximum coding unit.

[32] The order of the split information and the skip mode information of the coding units
according to depths may be determined in such a manner that if a coding unit is the
maximum coding unit, the skip mode information precedes the split information, and if
the coding unit is not the maximum coding unit, the split information precedes the skip
mode information.

[33] According to an aspect of another exemplary embodiment, there is provided a
method of decoding a video by considering a skip and split order, the method
including: receiving and parsing a bitstream of encoded video data; extracting, from
the bitstream, information about a maximum size of a coding unit being a data unit in
which a picture is decoded, information about an order of split information and skip
mode information about coding units according to depths, and, according to the order
of the split information and the skip mode information, information about a coded
depth and an encoding mode and encoded video data according to a maximum coding
unit of the picture; and based on the extracted information about the maximum size of
the coding unit and the information about the coded depth and the encoding mode,
decoding the encoded video data of the picture according to coding units having a tree
structure including coding units of coded depths.

[34] The extracting may include: if a coding unit is the maximum coding unit, according
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decoderd4dhi ch, AhaRRSERTEHOF BREOdHIZG HEE: 3R 2P s fydleprding i rdsp2emethod gE

codi ng unit anpebdikea L ke et mdihabeldecbiiag 6 R deptihgandxdhiglagneadi ng
node, decode% a.he nclrtf ed videtg1 d%{]a of tﬁe E §Lﬁ{e a cl%rdi ng to coding

uni ts havi ng P84me85 Wil hepptanad vt i eignaeda; ‘5 hruebelSeoded depths. [ 38]
Accor di[#] t o dilGa$ pecblodk dapoihel ancappapkuer YO doodbdlpt, viddoeaordngrooman ded a

conputer-rea I: medi um havi ng enbodi ed thereon a program for
executin thg%%{r%@%{f%gg%é@ otd. Al so, according to an aspect of another

exenpl afyl enmbddiermpptratus HEP encluglep p anaxgaameeod mgpitteplifterald Qb eodivg whitidag
nedi um havi ngegfiRedbedifdh@ Rt dnR19@r am f or executing the decodi ng net hod.
Mode for the | qlvent i.on , o : :
[46] The maximum coding unit splitter 110 may split a current picture based on a
maximum coding unit for the current picture of an image. If the current picture is

larger than the maximum coding unit, image data of the current picture may be split



[39] 42An apparatus for encoding a video, an apparatus for decoding a
vi deo, a nethod of encoding a video, and a nethod of decoding a video
accordi ngvoaoexsndRary enbodi ments will be expl ai ned w POTHIH20116000139t O
FIGS. 1 through 23. Encoding and decoding of a video based on a spatially
hi erarchi cal data unit according to one or nore exenplary enbodi nents wl|l
be expl ai ned imblie iteéLt @rcAatitubd @mgluﬂlh r[thagﬁxﬂrﬁum@admgmmdtmdla @o an

o ot & exensi a5 S ARARERR R s F B RaviRea By BharErL butde ?%%léﬁcéf’ 16
t hrough 23. [2463255xetnp I\xdmel;clremi@qbﬁ € titesdave Uit ima\sqmare Hesog hivedthrand é‘?rfgm iny
Wi th refer e”%ﬁu gséf*?gg‘ aiﬁ&%g{é gﬁ@ﬁﬁ@ ‘thé é&dlﬂ%ﬁ%l?&&@lfrﬁlﬁérl codi ng

unit' is an e | mage a is encoded at an
encoder si deaccf%dmé%arhﬁlaéleaﬁ@ﬁ@wrﬁgma:pémgamus i ncl udi ng a processor and

an encoger, awc@&ngﬁﬁl@g&@rcﬁﬁéﬁ)ﬁf@xﬁsn{ Hhry\/@in%dlh{éﬂt £ 8derhrhdBgRIdRtA | S
decoded at a decoder . si d f or &ﬁ %) decodi nl%r Pgarat us includi.ng a
processor ananaéflra%%br&an adeBiail Ay RS ot ¢! BsS Hiererng, unm]
Herei nafter, _spamaumplgﬁrorﬁmhe eexiatuen eoditig it Iaﬁ@.g@thfs@lépta deeptae obinceea®y i ng
| mage, that l1Re etr hgdlgl gr(:ﬁ S éct(:or%il fg to[déflzg’ghs a ?paflfattrgnsl Ifleo ﬁqa%rﬁ%u%%jl:é‘cﬁn unlt{:i
an appar at us PR §8¢H Ing a VicHt R AR ing a video, and' g

met hod of deeauiningura cvdmgcunac/ésdﬁplﬂln@ theomexianwpi mngmbbmarmlpp@rrwst deple
expl ai ned wi taHd 5%](3 hoP tfe ﬁlﬁllnﬁll@s:odljn Aiﬂ'itqy va'eZ‘ml ogt%%th':bgtcell siz% o@aQBQﬁi

di agram of an at us 100 for encé cor to an exefmpl ary
enbodi nent . P&S]COfFﬁ?ePOH%lﬁé faeash depd deﬁ@am @s the death ehihs af@airrngn CORipZ ¥Rt t t er

110, a codi ngettnt, aCt%Hﬁf nﬁ‘thorr%%Q)ndﬂigdo ah uppdrRipthUfdy indR@e alpAfhliche maxi mum

codi ng unit sgllt er may £ (furrent pi cture based on a maxi num
coding unit f ?hngl’falt%fﬁrfeéﬂ? i tt"L}P‘é(ero image. If the current picture is
| ar ger [41$1]an t hes deaxiiadrabood ithegimage idatai ofelgecud@hapiofurd isephtuhtoethé npixghwne may

be split #9 b OREARAECT a%%ftfn?ggggfg w&@ng 08it 3 e%rahs&f Qe maxi mum

codi ng uni t accor enbodi ment
may be a dat anazirrmtlmh;admggmas mazenczilﬁdeadmsq COémgamts 111218&11228 it @S@lsdz%to etc.

wherein a Sh@@?_thé)fslﬁ&echgﬁ{aﬁln&{ﬁh Eodhﬁ #nfe Qé&hﬁng?d/érf‘&eﬁl ‘I‘Ar?feﬁlbéﬂi%én?&%bﬁt in
squares of 2 he 1 nma at a .may be output. to the COdI ng-unit determ ner

120 accor di ngct¥dingéo g%PﬂPsegéetm@H%d%ﬁ PO PRy NG Eded[in e MaEBdhg uni t
accordi ng t o cafingxaim ruelﬁérb@dicﬁﬂﬁuamed)@csﬂm{ga@td%pthged by a maxi num si ze

d th T d t h d nmb f i,
o o B A R B <O TR BRI kS o
i ncreases, daaepnber cfadnesg hmghtsnde caddi aighd maxiepihsodimy uibears plidrarchicaliy t he

maxi mum codi m coding unit. A depth of the maxi mum coding
unit is an ugg‘ njbé%ga?tﬁpngh%&la depth of the m ninmumcoding unit is a

| over mba@| depﬂfhe csﬂwgémet dsteyminsf 120 ens@rlergtdedst oncoiphibgismdibignedobyesdiiinge pt h
decreases as atrBgof 6PihQ neimﬁlhﬁ dBSBiﬂgrﬂﬂ'iﬂ a%@(%ﬂlg 5 QbpthdQBPARSIMRE HEHB (31N t

corresponding to a i ncl luralit codi n its
corres B ondi ngu{pblt ft 5‘?}‘@ magn%ata accor 1ng to the at least or}é sp{it regg)n ?n 0'[{;|

words, the codmg unit determiner 120 determines a coded depth by encoding the
image data in the deeper coding units according to depths, according to the maximum
coding unit of the current picture, and selecting a depth having the least encoding error.
Thus, the encoded image data of the coding unit corresponding to the determined
coded depth are finally output. Also, the coding units corresponding to the coded depth
may be regarded as encoded coding units.

[51] The determined coded depth and the encoded image data according to the determined
coded depth are output to the output unit 130.

[52] The image data in the maximum coding unit is encoded based on the deeper coding
units corresponding to at least one depth equal to or below the maximum depth, and
results of encoding the image data are compared based on each of the deeper coding

units. A depth having the least encoding error may be selected after comparing



[48] As described above, the image datg of the current picture is split
into the maxi num coding units according to a maxi num si ze of the coding
uni t, andweaectvmsf2othe maxi mum codi ng units may include ®EEMR20TIOWBNIZG units
that are split according to depths. Since the maxi num coding unit according
to an exenplary enbodinment is split according to depths, the inmage data of
a spati al dOI@ﬁ&d&ilﬁg‘I@rkdtﬁleﬂthielaleéﬁw cOBX mii’i@.@QQ@a@goﬂerﬂoﬁedTﬂ%pﬂbﬁlabibersaléethﬁCa| ly
classified a cord to de i 15549] A maxi mum dept h and a maxi num si ze of
a codi ng uni X]fni“Fﬁltc 1ng{1 tal nunber of tines a height and a width
of the [hBXi rrur?ﬂhceamemgj thenmexiemuen ¢ndemguighiscalif as asjiding unetyis bergrcledatyespit ned.
o0 mne ool o BEHARL TRE! nd Rn BACARS ALk EARe. R0 AR) Llenl PLLRY

obt ai ned by sp |tt on’ of 'the maximim codi ng unit accordi ng to
dept hs, and @éttw?frm@ndangi@mametd@p@uﬂ pue H@Xffﬂmpp@dnéﬁ@@{ﬁ%h pﬁ@g@O@aga

gc;:or dl ng ti %i’iﬁcc?&esb&ﬁﬁﬁ g Nfe gﬂiéé %eﬁtl@ﬁiag%e sbllﬂt tgtah@\b%ﬂr/]& dﬁb &Bﬁuﬁﬁghﬂgt Enl t
et erm ner etermnes, a code odl ng e m a I N e
deeper codi nG UMII&CHU S e Sa@@ﬁwac}i&fﬁ%% SFBarﬁtﬁ@ ﬁg%?rﬂt%%’c%‘?rhg
unit of the w]rehennhgqodim Lsn@clu@saicinmb m&m@maodmgmhuh@vnm%etdmisepﬁﬁto

encodi ng errqQr.. Thus ne ata of the odi ng, uni t
cor r espondi née lonsta}‘fcorge SEP%h ncge @e&g%o theare "3 ‘i?racc fdm@tto r%mns lnt he

codi ng uni t s tiroenegspomdimepding um@, guldbus tltepbdﬁd@pﬂbenar}e@&mwoabngwwded
coding units, %é‘i‘g&g;{er n%%%%ﬁﬂ?o”ﬂ 86’9%91%%&@8%&&%&%9&&%&&%%@at a

according to t “depth are out put out put unit 130.
[52] The i madax§ayE cofing Nditnand the rﬁlwdiaﬁﬁgofl}hit MaxENER ety ualég@a bgplivifed
deeper codi ngcébMing t@@cﬁcﬁ@@m&dif@memo@tecb@@me gfe depth equal to or bel ow
t he I’mgh m dept h,

e

r] éesudts of .encodi nl%the | ]ﬂg dat ar ed

based ach ‘S1ofdiRelydbp spding pih detamipe” F2R mdndeie ’{}“fﬁ%?a %‘émFs $t"&éncodi ng
error may be tgekgodted iafltdad ia onpanxingm odil &A1 The &oAh2R@ETK KRAGZ 28600239
cel ect od for Lhafie RS ARRS: e‘%%hﬁ% ihddoethint GO Lo 0P pRE B SRRUTTY | 0°
unit is splito aﬁelsth@lo@rmgledm bei ¢ chilesk dapdhifival aporgil] deepecendaignignitso dept hs,

and as the numh&ledgh t&%hﬁ&uﬁﬁé&d?ng Uil @& Sing st ac%\‘l@@déﬂth %Q'Héghﬂéfhkt S
correspondi ng to sane i n_one paxi num COdI ng .unit, each of the coding

units corres ﬁbwaklméetﬁr@llp%a%ang@ﬁeﬁtw thesampregion gt the MERUREHEREDY
measuring anu@ncodi rﬂ@y & 1Tn@épdﬁﬁeﬂti’y&leltdl‘ﬁﬁ]@ddﬁﬁﬁf@énttrbgoﬁsaShnﬁzﬁ@l AGoddd t,

separately. Accor.din even s incl.uded i ne. maxi mum
coding unit. Aegs g 4EOT SRR PERLR) Bnls R e B BREnGR ot

t he encodi ngaeotharsgivay di ffer according to regions in the one maxi num
codi n te, i.pNS in
The oDl o SRRt dENR (CORGH cAERh By Kl Bim A FOLT, IRILEIA0S
maxi mum codi Aymieas f spaﬁwgttmes|frmgé UéPa(ﬂfau@fCOﬂWé W%@ AR EGHR ﬁgdlngmmt rﬁay be
di vi ded aCCOfffﬂét%x‘itﬁuﬁQﬁbﬂ&c@&ﬂlﬁg Bfandketh RS e ARRIIGOKIGH HERLER: the total

11541Accordin od| n nit determ ner 120 nay deter.nm ne COdI units
havi ng a treélge%mth SpHEIng ﬁe«gﬁﬁganfh? rflﬁ%mﬁas&%%%%ﬁge P RumeRding Yl ng

uni ts havi ng Aasdcogemakinuich déh a@@@dmgltmgl &xengiarg xatbpliaient et adhdre tie i ncI ude

coding units rres[%(r)rdgde evelaf %h determn d to. tbtothe r%m(%r%d[endco e

tt uni ax mco um
from anong all deeper “codi ng ani ts S RGTEY™ e xi num codi ng U
codi ng unit @hltaFQIwemipl&ewhen adspthef ﬂleenmmhnmldirgg Lmettlef)mmmhaf:@mding\g to

depths in th%ngalmﬁlagt g@?%ﬁlaa@ 'dmfﬂ; GARIRGe, Wyt (be s@nﬁl T gggpt‘g ofa . _

i ndependent |y determ ne regions. Si m arly,
a current reGPYASHEY: IBéNhlﬁbl@sé‘#ﬁi@ﬁ?mfoé@gémrﬁlhﬁdltﬁ‘ﬁ’@ﬁa @ax%@dt%%ﬂﬂﬁeﬂ

anot her regi @i minl®adhAodB tHTs depdig a6k of Ghid thOmaRin®ke biliag ¥niexhedi ment
I's an index rfglllratfn%\g gaeptﬂ ?evels of depths 0, 1, 2, 3 and 4 exist, and thus the first maximum
depth may be set to 4, and the second maximum depth may be set to 5.
[56] Prediction encoding and transformation may be performed according to the
maximum coding unit. The prediction encoding and the transformation are also
performed based on the deeper coding units according to a depth equal to or depths

less than the maximum depth, according to the maximum coding unit. Transformation



nunmber of splitting times froma maxi mygn coding unit to a m nimum codi ng
unit. A first maxi num depth according to an exenpl ary enbodi nent may denote
t he totalwountes7t splitting tines fromthe nmaxi mum co@CmERi000239t he

m ni mrum codi ng unit. A second maxi num depth according to an exenpl ary
enbodi mrent may denote the total nunber of depth levels fromthe maxi num
codi ng unit thfaytheeeifoRheMcORI NG dthdd of Gthdpvafpi@sfonh@ibreordgRpd @inst he
maxi rrumcodi %umt is 0, a depth of a coding unit, in which the maxi num
codi ng unit H?]BIP t once, may be set to 1, and a depth of a coding unit,

i n whi ¢h7lt he rﬁlxqerthﬂnmotiwrruj deepet coding phitg int s wheagveb ¢heseixitmonPeodier e, i f

th ' t
ospi it fourty it icorkii b RN thoRing hel i e SOG AR LTNARE A0 B VT
thus the fir éltantfama:ﬁmlﬁiemf%nwé@nw@ of e @Q@p@f coging unite zerasaiAd andwidedi dept h
may be set t@e eng-mégﬁ\%ﬂie‘ﬁké Qﬂ"dé@ ﬂin”ﬂle FcllidtiANSLIiIARhAPhe"RMhsbe

performed ac rd|n |ng unjt. The predi c n.encodi ng and
Phe transf or AGTASATAVE o naw r%é?ff @detgt%oee@ﬁep €tk Ay 2uni t s
accordi ng t onaxilephkogmgalnitt 0 or depths | ess than t he ﬁBXIﬁUﬂldepth

S5 438050 R AT Ny 0L e DAL TR o VB e e
ort hogonal t imanags datadn ooler &r encndegle nrntagedma mpmttlptm suc[l&vs] pr8licioe engedingnber
of deeper cog| Hgoﬁ'ﬁ'étfo% WL ? Re%?m@&%hﬁ‘dﬂh?s%ﬂhé‘ghé’&rﬁed a SPlit
according to , encodi ng 1 ncl udi C? ediction enco t he
t ransf or nat i @ﬁlt.r@aytterwse@ F@dﬂl@@e@hpnwr 1f{greg AniggamhRE wisHer fij‘é]her ated as
t he depth deg) P@I{aﬁ@n For convenl ence of description, the prediction encoding

and th rans rrratl now descr,i bed b sed din nit of a
oo enTsyh o FRAA A beedOH: B AT FE58) OoRe (aliatafide’ G8ataln
vari ably sel mﬁgeadasa bat gso s dapenafditferdatfeoni tet collon witcodis ng pérfem nhage dat a.

|1 order 1o SRGRIRY NEiTRAR 1lahu ORFYPHEADS SHE as prediction encodi ng.
transformati n?rg%y enco gng, are perlpgrrred and at this tine, the
sane dd6é@ uni thh weder repargat frodictdn engpdingtii dhesnavime it dodfngrini@gespredistion may

be used for @aCkiIQPH ftaé &fo&é%]bafé?irorﬁd(@éﬁ%gum{ OirRPRRARY 1% HACy BEpth Sel ect

not only a coding unit for encoding the image data, but also a data unit
di fferent frofivPREdOHdGFIngHINGt 1B 1380 {WLBTPIIS FHTAIHEE WHS GPEEIPORIIBAEdEI ng on
the i mage datcawrrneptmeHemham@r Une todntgﬁﬁﬂu that 1@&16%ngfeﬁ)s[ﬂﬁraf1@b&dhﬁe$@|tﬁtt;llsOn
encodi ng in ]gfmam Jum cod gﬁ h ﬁl ction (Caa godi ng, gﬁgr&e

per f or med baé‘B SrPTRESY Y CuhEY &PPN & o B EEAEH Bt nEATIY
based on a cotiangdryi sphttimgtthﬂ predmtlbmmyemas phdludet odatouiningbtaimed by splitting at
cor r espondi g drOMRI HIER! BvidPIMAILALGord iy, COJING UNi L that is no
Iongersllt an ediction encoding will now be

referrdéllt o ad'osexynplgi whenoncadipg unit gf ZB\&?&I‘FW&%@ dbs aippeitvoiptegshiit fpng t he

prediction umd efrﬁ)ht'aﬂ@bé’&l)%le@a cﬁctilﬂl' tnidtoaed aﬁ’d’a §1l2e bt & bAGitiBh a§ast one
of a hei ght 2&5 gNd |ct| on unit g) { exanpl e i\hen a
codi ng unit ]%{ I?ﬁQfé‘Raﬁtﬂt ype nglyds sy, gfca plit and
beconmes a pr @dm:it)nothaumetobmﬁneal‘ﬂ»y&lymnmﬂczﬁly&pnemgfa Iighaot widtbof they be 2Nx2N,
2NxN, Nx2N, o rtition e e tri.cal

par t thoms « R0 e ERHEG Sy Lol v PR3, BT MR i e
of the predi ¢thd padighott ynipaneh asi bmgr ot aarnemsbllataascmlvtempd balgquetpbalt}u ng the

hei ght or wi g%l'?mﬁ%tﬁ Ieclﬂgﬁ(ﬂ‘{ ﬁﬁfsgﬁdyﬁhhonsslﬁa Yrggaaﬁ Jcraﬂl apkt. 1, partitions that
at

are obtal ned a‘%/ ting .t el on’ unit, and partitions
havi ng [&%bi t r 9re§h>ézeé§n0dpei}hemretlemrbtmbma lstst PR OpHEita Mg, LY may
be atI I eatsL @fttﬁtteotndamsédlphfoa% rr]mlexaﬁstpus Nhe lintfDE6de @ibe ﬁlt&i’rh%tleﬂﬁﬂ}?tﬁe For -
exanpl e e intra node or e e orned o e partition
of 2NKk2N, IR G Pherkion af 25523 RV a0 ) 8% s T B3 on
the partiti omeq»érfaﬂmm\d)nlﬂ' be therpaeti angp fi2Nx20Nd @he nalexdi gyis n&fef)mdasaﬂiy on one
prediction u i G dj ¢t

having a | eag}f3 encggl) n(gl%éﬂ ?c(l)l&ndn[lgg(]tlg%h(%%lgpa ﬁltﬁfse%gdgle& %511? Ire%%g%y&%raﬁt t he
transfor mat i daviop atérst ¢nvadimgdava in a coding unit based not only on the
codi ng gni t f ofheeRERAdiRgd00 Reyi IR 1OAh e RiHsfHBA0n on the image data in a

coding unit based not only on the coding unit for encoding the image data, but also



10 WO 2011/ 087292PCT/ KR2011/ 000239 baseggl on a data unit that is different
fromthe coding unit. [64] In order to performthe transformation in the
codi ng unwO,20ti87192ansf ormati on may be perforned based ®0T&Rbatizo0sot
having a size smaller than or equal to the coding unit. For exanple, the
data unit for the transformation may include a data unit for an intra node

and a data umbiedf@ra dia infit gt RRAkEerehtGadm Med@dimpumit used as a base of the
eferred to as_.a 'transfo

t f ti i || b ti it
tr anst OPHat | ol SESST A PHETERDF KGR GRaE IR s B et g bty et « ne
t ransf or mat i parfamidd Hayedq@l a tliith ngithhenpeisgletsmater thadohequil tolike catinggniuni t
oo b . ; gas s ‘
codi ng uni s 5P Sk tué SATERPEGTRL: BihHhtriph Bl YATE £ganh InBrGb AR
t ransf or mat i &pdgringd ajdgtagindtdopas mier made. be 1 when each of the hei ght and

wi dth ¢fsit he calbf@Rhit@odi 4% BHRE bf ihe tRRbFEmATHNOV MR veBR erRAh 35 a t'RARLI Y
split into 4 transfor,n%tl on_units, of the transformation unit

and. t he si ze
is thus NxN, [SRURRYIBe SRR ideariag éﬁtnugw&r ¥ ISP cur r ent
coding unit ircachphd fransfirmafioutnietiy aplitpag the height ald widsipbi the icodiag 4&it may
transformati %ﬁo%@lst tsln"ﬁ?dtrztl QForisnla S0 1cl)rf11 tf!?)? e)t(al{nq qgfigrarr%%rler?tn odih tunlitS be}?N,
N 2xN 2. For exarrpFe, e PrANEr o Wi Oh Ui may be set  a cordi ng to’a
hi erar chi cal attrgefognatimtdepd may bevdivdien ghe vizmefforanafarmatiominit pfalser NKIDEr
transfor mati af,4ePf fnliSeadR ok the Hadhe hAWfvidh BPHERAUABA! RBind S Gfliedntb 6"
transformati on“depth accor 3! ng to the hierarchical characteristics of a
transf or mat | GAUHSPEH ORBBTPIBIINP |44 FpgsTermating uabyiang therize ofttheransiiaREPmat i on
unit in the QlﬁﬂlimHyN'xN, ai&]ymlag% bE QGkHchice ¥f tﬁ@hbffgg! amdqm_ama%ﬂ tBé aﬁ’r&ﬁ!g o
regions, so that the.transformati on unit e.determ ned independently in
it or T egrthige Wit BuS BBt PA T o BB AP O OBENE $ihed
accor di ng t o ticdhezd ofahs framsfidiianion lai indut NEXN/2d @ eramaplas the aaadoahngnt 0
transformatiQn. t.hs. . odi. i i G LN I units
cor r espondi nglﬂ'{tg&& %S’Ste%fgéﬁedb@:t%ragg%%égg aﬁ%gg%hﬂ%@ rlg’r%ﬁ g‘{h?r%]tﬁg%%ngg%gﬁbgghe
coded dept h, ubiitof ah gppdrifaostrematon depthas splittiotfogpedians foomadercedisrg adower

transf or mat i @RnsrBERAIA d%g{hyacp&]aﬁlgqg%é“lﬂeﬂémhticag EALLMRAGEs J20rkorRki¥n
determ nes a coded depth having a | east encoding error, but also determ nes

a partition td‘ﬂbt@ in a prediction unit, a prediction node according to
predi ct{p@n unigigiladNe @e SbdiQg @hitaht tramsdath uan it etcollidl vnitansf iy rat i on.

68] Codi it S i t t t i I i it
bid a et hod SBpnELEERTR R skey FeifoR: “Ebig he P amap b e
enbodi nent s, tmtﬂimedhedezj:es@riﬂlyénl uinits ofettgjiohs.leMe,rresAﬂmdh dateﬁetleruodirtgmnﬁlrﬁ}_& 3
through 12. [bg %1Vic-{ ac%&gl!ir%gto {ralgﬁfrﬁfaﬂbﬁﬁﬁvi&‘%ﬁleqﬁx stE@aier C&Jain%ir{S Otgdn@g

I ptnhs Dy

error of deeper coding units according to de usi ng Rate-Distortion
Opt i mi zat i on [yawdendapthagr angi an nul tipliers. [70] The output unit 130

out put getjhe i r@ﬁ@di@lgtiﬁoﬁﬁaddﬁeaceaﬁiﬂglwbé&l@l% RfitdHrfes pMUied ol Sc0aBE Q8lrE based
on the at |east one coded depth determ ned b hhﬁ*c ding unit de- 11 WO
2011/ 087202 PEHRR2BUNMOBIAG iR Ao helSed dethi bk SRpee BRI e
encodi ng noderalianhadinoglih@aideasadadticeptdeordimngl i the todagsnit determiner 120
not only determines a coded depth having a least encoding error, but also determines a
partition type in a prediction unit, a prediction mode according to prediction units, and
a size of a transformation unit for transformation.
[68] Coding units according to a tree structure in a maximum coding unit and a method of
determining a partition, according to exemplary embodiments, will be described in
detail later with reference to FIGS. 3 through 12.
[69] The coding unit determiner 120 may measure an encoding error of deeper coding
units according to depths by using Rate-Distortion Optimization based on Lagrangian
multipliers.
[70] The output unit 130 outputs the image data of the maximum coding unit, which is

encoded based on the at least one coded depth determined by the coding unit de-



[ 71] The encoded image data nay be obtajned by encoding residual data of an
image. [72] The information about the encodi ng node according to coded
dept h mayworeei w9 nf or mat i on about the coded depth, ab@oi/KRre11p@n13pti on
type in the prediction unit, the prediction node, and the size of the
transformation unit. [73] The information about the coded depth may be
defined by U%rﬂ@n@ﬂ&NaﬂdﬂﬁMrﬁEﬁer&bo@Cﬁl@l’edd:(ﬁﬂng? Modepicbedingl BB codedi epthes
whet her encodlgﬁt erfornmed on coding units of a |ower depth instead of a
current dept “He current depth of the current coding unit is the coded
dept h, [Vhiage dﬂtea:nwﬂeﬂhmaguda"tentaydmdxbmadrﬁytenbediegwdhldl dnadobDat puage. and
thus t split i) I in
E?%ﬁ p Tﬁegéﬁ%rﬁ% %oﬁﬁ%eQﬁccf!ﬂg ﬁ&gﬁe Brchﬁ’ #Rlta b h‘?i’fé& ﬁélﬁdec%’ 9

unit t | ower ter native e CUI’ ent de t e current
codi ng unit |f@rm9@pntahelté%euledépmth; ahOﬁetherpéﬁmongypesmp@ wredlﬁeen Btttk codi ng

un: t t OI the Iy %ﬁ%&@g&d& amftsitw%fm%&ra%@t:o&ﬁhaﬂldﬁ @fifrat | Otn may be dff ined to
spli curr odi ng yni 0 e c units o ower

dept h. ff §14 | fICHBIOEMAHAHAPOYBibE ﬁ0<5e§1t Jrth PAKOE 36%&%&1&8% S@L&eg?rﬁeﬂpg
perforned onathediagds ﬂ@thﬂ’,l ithidhhiadichtes spether emb@mg ﬁﬂ?pdrﬂﬁlmﬂdj obl Bb(ﬂmghnitsh@f

| over depth. S ncede hh 1nst%§ o4& CO? Liﬂhe c%rr hciae (‘)’ﬁfle CUT’ en S 1}1555 in
one codi ng ufi t P curren he enco |ngp|s repeate 3F p% Fr med
on each codi ngthe nodedcﬁepthqemagw@rta mep¢ byrreat dodihg snit Eseeneﬂftlndchndg)utmw dpd
recursively gﬁﬁ SHRE %@ﬁ’ u{ﬂ%fmz},t{&% MG B hSt BRYTiNGe b erﬁ@%né?ﬁ o a LoAwd:
Since the co qg having a“tree structure are determn or one
maxi num codi H§Pfnftternatieely.Af Be safresleahaithagurreaeedipghanipitdolihsgodtste i s

determ ned f @epd, &@@h&ﬁhﬁg’ﬂs eﬂf)m&’edc(ﬁﬂmg cO@RE Onit bhfhenewed Rpthafdthudthe east

one encodi ng nDde may .be determ.n ne maxi num codi ng uni t
coded dept h arllttlﬂ@rmﬁaabma@ e SRR HGE G 1o SHPMERS widiver ent
accordi ng t ouhdcaf thohsveideptd. t he i nmage data is hlerarchlcally split

R L B A I e L
uni t 130 may t%s& @ﬂitem&mlmginignmdmﬁﬁtq lowendapth. SAnagat ileestpmd‘pd@gemd@@ thi:ept h

and an enCOd'lcE\QerrHéﬁﬁl dx® e dn%%&hng rﬁlﬁlt%? t}{e*l%n%ﬁpde'ﬂﬂl ‘t!{é' énco&ﬂg 1sl%§éjdt&f on
unit, and a mnimumunit included t he maxi mum codi ng uni

i ni mum uni t PEEeERY Meeach C%ﬂé%eﬁﬁf %9@@%&%% thug ﬂ%; eﬂee@la&gwéﬁ I@at a
uni t obt ai neduBwesppdridrined féhike mmnmmsqumgghewrﬁe @@ﬂstl tuting the

oot angiilar oaraeuht EoP R EIRaY IR 1 e el WCHFle Bineo P us AT 1.

predi cti on uwrbdisg upsydnidtinfonmatmert ahouaatdedst amséropdimg inonleunddterningd foded i n t he

Through +he SogBshis of {Shaclepi ABinfuich Mo REk Whe oL ATfEMOR nAY bR e,
accordi ng t o t@BdRaddonnne Waxighem ewbwumg Al i‘fﬁa@rcl‘?dﬂ daptiaecde dnpge daéa Pirtdeli cti on

units. The e'ﬂff&ﬂhﬂlﬂ co0fn@ FBtrh ANbAsi et NGotdng l}aQOéa%OMQIHCC the 1mage data is
2011/087292P§T Hﬁh 0239 Odlqgﬁﬁglts naé i.ncl ude h (@Hg> n about
the predicti GIFHEBERNPIART I IPRE B1d tHR Iniematiop g Qi the,

i nfornation anadmdmbghhgnthenpweﬂmetﬁ@ﬂwuﬁmgsdﬂay i ncl ude |nfornat|on about
an est| ted djrec about erence e. i ndex of
the intdh rmdeACCO &lrﬂﬁqy’atB%B%P‘é{r\““\}g% may ’ asibeisoding mf‘)“m“%c"i‘ng‘%?‘ of ‘an intra
nmode, and abependarg ¢aleé dppthani em emmdhtgdnode tohé ldasitang ofrtfgecodpigamit, the
|nfornat|on RﬁﬂﬁmﬁlﬁﬁxhﬁPﬁﬁﬁﬂ 1nﬂﬁ€m8&ﬁiﬂﬂeﬁﬁkﬁnﬂﬁ%bﬁﬁg ﬁﬁcord|ng to
picture ces, Ps, ormati on about a mexi mu 3 may be

i nsert é&ﬁ J nt 0 Télbsmege%mélﬁéecemi@ﬁé@ ai exsanplaryengbodEaRIE is %ﬁeC@nS‘iﬂ@%@%%}iW [ 79]

I'n the appar @bt@neﬂi(b@ sphﬂﬁgdﬁﬁﬂﬂflnﬁﬁﬂédalﬂlglﬁﬂlﬁcdﬁﬁmuﬁﬁg ﬁﬂleQ@\déIﬂg)stJ@éptth ppai ned
or w.d of a co unit o

by di vi di ng i ng wo. In
o7 her 'vior da, Mg Pl e S e o e aiinogt e e LR G SR it iy be

2Nx2N, the siimédudefl ih IaE of dati codingninits qfredidtéon iy padegirhunis, MdNrandfamativhe

codi ng unit ke he size of 2Nx2N may i ncl ude

maxi num 4 of%%ﬁgﬂﬁl &£n%&8%aPQ%M gaBr depth. [80] Accordi 8Iy, t he
appar atlé&l 100 Emyxafr@plm thpenanddigigfanmiation prepitigrovgk theraepwniid Smesydy

determ ni ng ¢pdiingd 4o E&oﬁﬁl‘g' 1Hﬂ>nﬁ5!n<9{3£dc8?dimg$ﬂa%éln%%u§‘rhn@l%é:dﬂﬁ‘fg $ize for
each maxi num codi ng unit, based on the size of the maxi mum codi hg unit and

the maxi mum é%rmaﬁwaé@@r%maéﬂpeéwepe@m%&he ﬁamgepfogmaegn afcordiag Bube ent

pi cture. Also, since encoding may be perfornmed on each maxi mum codi ng unit
by using any one of various prediction nodes and transformations, an

opti mum encodi ng node nay be determ ned considering characteristics of the
codi ng unit of various image sizes. [81] Thus, if an inmage having high
resolution or |arge data anmount is encoded in a conventional macroblock, a
nunber of nacroblocks per plcture exce55|vely |ncreases Accordingly, a

o o o o o o, N T T o



[82] FIG 2 is a block diagramof an apparatus 200 for decoding a video,
according to an exenplary enbodi nent. [83] The apparatus 200 includes a
recei ver M0OQp112087192mage data and encodi ng i nformati on exPCAHR112B0239and an
i mage data decoder 230. Definitions of various terns, such as a coding
unit, a depth, a prediction unit, a transformation unit, and infornmation
about vari ougog@ing aditOgaPdesie thOInfor@lation Sb@ﬁ@lﬁ@}h‘é@lﬂﬁo@ﬁloﬂél endgar telse200

dent | t d.th t
200, Tom ! ot B sar iR S g e Mo dndiRh a8 S g b e b e
vi deo. The i negeledatcamatich awmoel exginatdddinatipnnf axintaciale, ARMt e xdfe@otes

encoded i mag Iy ein
the_codi ng. LET e Rdy L0t AREReRME bt ol T 0F ARG FRaBaT 65530
accordi ng t o ldECROdRRNAAPRE saiTHg Pakiion metpdstiinga mpsleeqtspaiti@tmatinnge dat a
to the i mage sgaita HBGRART siZ3S: thd BRIihMBEed&teHea a@é&dﬁ@@@ﬁioﬂﬂed i@k &t i on
extractor 22 tract information about a naxi mums ]%S&ecodlng uni t
of a current%té%%@t‘?‘ﬁmf TPEHPR APSE dPABEE: CPHEMRY, ?gﬁ?ﬂ%ﬂ s Ghedugnee [ 85]
Al so, the i mpgenttadrSeand adraddiong bitedewhiat i on extractor 220 extracts

i nfor on aho a co ept anda encodi n for ing units
havi nﬁzét reeqrsl'ltﬂ%eu tre’ ac@ i %ef&)e 6° ea%Hm(P qrr)ﬁﬁ%lcé)o umtuortl)l? lne%fdbyom t he
parsed bit st ﬁaacrhmgiﬁm@xolrmdﬂedf acﬂCbmgmmﬁoﬁmam@tdttmebymd@dn@deOaisd t he
encodi ng Mdges GRLLALSs tthéc{}ﬁ%h[Fﬁ?gﬁhgeﬁﬁerﬂ?ﬁﬁg% 2RZON. <t BTl the

image data in a bit streamis Into Xi mum codi ng unit

the i nage daﬂalt@ééz?dewemtIU@é‘Bﬁ‘ésAlﬁ%éhq%@g@wt%f t’ﬂ%?‘lfé%ﬁ’é ﬁemthmmmtbf‘odl ng
unit. [86] TfafzeIoﬂtN&mtmmnaﬂa@@lfnakMrﬁqdﬁ@lectﬁmﬂg Mfttn@lo%@@@tﬂg node

accor di to XL my codi n for. informati on about at
oaot (B8 GoaigouRre B el e irehe Sne Shist R TRE HRF PRt on
about an encogidegrimindiey cmiyng indishdeinignh@ptmioshapd et armopanimkizefioiteaple of a
corr espondi ng, %ﬁhlﬂgoﬁfﬁg%nﬁ%#ﬁé 8{?&%‘ otf(?he% Bgm(ﬁl%%?goﬂ%)ﬁllﬁta c;BEt a
predlctlonrm FANST Of B , rtting

i nformati on man@lmrﬂgpﬁlcde@émrwgl cenyidgrengesharagterisdcsay theheuriont mcﬁm iAdpo,about
the coded depfe eﬁ&?ﬂn ohgy b@f)&féfﬁfeﬂ%ﬁ eﬁ&%ﬁxﬁrﬁﬁng&ﬁl uteRy ﬁm%‘gn ¥ 8% of

encodi ng node according to each nmaxi rum codi ng unit extracte by the | mage
data and encdoaiifdy Rr?éleﬁ%mp%% ad {tRAHPHPAPS, JNOPLNIER FRROIBIE Bad U aRbE ded

depth and ant@pted Jogsiaece: &ﬁta&tdﬂsﬂ@éﬂoﬂtﬁe g@ﬁ@g atiCofvations Miipesneedi ng error
when aE ﬁnCOdelfh’u ECh as the. a?@éﬂ s,..100 epg t ed| Eserfo recrls encodi ng
for eadh ldeeper Ealrhy TRtV e bR Ui 8"e16¥%’? WO R E EdeR ki mum
codi ng uni t. vAgtoerbnagoylock remapipaioémasropB0kspgr pi@steaxecsaivelynmageatsy. Ac-

decodi ng the oAy dafiaceerdlat L, praadady deatt AOR-A EPEgd ng mode

t hat gener ates I "um e e enco I ng | nformati on
about the codegrahqskhngngpes, wedémt,scawgﬁﬁbld@ wepnpethg semprestpdipfogmation

predet er m nedpdah@ cHﬁbIces&bQ@ffﬁeﬁBﬁ@Q decres3es. Wﬂé "Ib?lﬁf?@'tﬂcgapﬁaka&us "o,
prediction unit, and a nq#gumunlt the i dafa and enco& g

i nf or mat i on ARPFSENTRCSHY YR PLREDe IGEa PR O EAG T SO B dept h
and the encodbﬁ@dam@e:hame@ﬁshm@g)fm imhe whitdiatensihg e thatahamivetos a chliag

pr edet er m ne%m AL, L(I:ghstﬁen aséec&&le e sane i nformati on about the coded
depth and the encoding node 38" a%s| gnecrimy be inferred to be the data
units i[Bel udeﬂGnMWablgakrélagmmﬂﬁmamdrang 20hifer decading Theddomagyerdiag @ atecoder
230 restores ture by decoding the inmage data in each maximum
codi ng unit b%@g%ﬁyn&ﬁ%ulﬂ% or mati on_about the coded depth and the encodi ng

mode adB¥r di ngheaPpraturaly Msdes dirergieAr 1S anjimagh ¢ apbereedingHRIoTEE dat a
decoder 230 RR¥ad&CRVCaidh ﬁmg@d@ﬁ deme 28@tFe RS R oPRalib\® st ached a

f t b t th tit di ct
| nformation ahaut the, Rart LLLon tipe, the Brediclion mode and the.

various encoding modes, for various operations of the apparatus 200 are identical to

those described with reference to FIG. 1 and the apparatus 100.
[84] The receiver 210 receives and parses a bitstream of an encoded video. The image
data and encoding information extractor 220 extracts encoded image data for each

coding unit from the parsed bitstream, wherein the coding units have a tree structure



coding unit fromanong the coding unitsshaving the tree structure included
in each maxi mum codi ng unit. A decoding process may include a prediction

i ncl udi ngwonbriznspoedi cti on and notion conpensati on, andPaTiKR20119®0239
transformation. Inverse transformation nay be perforned according to nmethod
of inverse orthogonal transformation or inverse integer transformation.

[90] The i magecdidihg t@&@@dﬁa{m&aﬁl doaih g @fﬁdm)dtpditg thefpxadied irﬁzligleatmtth@n

t tlt di odi
i s based SRR oy b APS sbtae RO RPN FRb o PR Re i BBt | on
node of the prealitcifoonationidboofa mheinpodsingoineddigreot di ngirtent pioted foepths.
[91] Al so, t'ﬂ@adeﬁ@ﬂ&t%&rﬁﬁ?ﬁgﬁ% gl:s’%gray performinverse transformation
ni

according to each transformation u I'n the coding unit, based on the
i nf or méB3lon alse. theyinage satagmdiepeodinginéoraraian euiacet 120K iragie infeyanatignuni t

accor di ng t o 68¢etoderl aMa@&chmg%cﬁdérfB} {h@%ob‘h'ﬂ hREhVIRNS (8¢ fRlcha8
according to nmaxi.mum codi ng.units ata decgder 230 nmay

determine at 2FEALNE Enea a@&ﬂl%funét amrtbﬁp PIFSRR 0 e ke 16‘y

usi ng split ifodheitichatabout tl@s:ﬁﬁil’edldﬂlghtaﬁd dﬁ:pinhsdmg nddbés @pj)mttto nhaaflﬁfagatiatan

i ndi cates that .S N gnger I|t t he cury t he
current dept ﬁe?%dggggoog ﬁlgrwpﬁg tccor ma%ﬁsmam g Sp cij]ecé11 irnurﬁ30 may
decode encodeddidataited that theea@ge date de@xdlﬁn@SQJdﬁCDdQsdhcr qug@rdatarfgr taht he each
coded depth i the cuaiheimexi mum coding unit by using the infornation
about the parnﬁxtrlﬁon ty ng the prediction unit, the prediction node, and

the si 480lof t@etm@ﬁ@mmmbﬁhe&ﬁﬁqd deph aulthe epdHy ra?ﬁlet acepidingsipdbRii ng t o
the coded depidimandoitRiait rhdiebd FRER iktdiAat@fn dbbet ﬁll'éarsﬁ(ﬁl{e dmm niAm EQei-ng

unit. [93] In other ata un cont ai hing the encod |nf rrratl on
el dt ng. ¢ haP S Rt o BbRat b oriy tba gt ReFuie Bl Oplaney fstifen
encodi ng i nf dommettionoabseta pastiognepe bfor cdrieep@rdadedaeling urr&dcaﬂm'spbndmgtofth@m
anong the co t t n and the
gat hered dat gb%%i c#:@kh ’ab&B% p(?%(ﬁglio erbe%e ;‘{ H&%m@'&f‘ahh Safmtﬂlﬁl%t%{ﬁgﬂb)é\fsa’ecoded by
t he i mage datsaht@egudemmg@m acepriing te deshemey i agtravtadeas thouformgonppatsheus
200 may obt ai-ggddiepryrati on about at |east one coding unit that generates
the m ni rum encodi ng error when encoding is recur5| vel y perfornmed for each

maxi muid Clodi ngthgrnfermagen aheyt the sodadedapHt ¥rdhe prseding ofdg ©§AfteNt
picture. |In eilehumodmg tnhexGadédby theiitndgdaath agd éﬂwdinrgeﬁfosﬁlwﬁi dktRctor

determ ned t e 0 m codi n its in ea un| may

be. decoded. - AP0 e Rk Pk SPu st dogr v Foch SPEHRRRL I e rer 1 ng

resol uti on amdniairamoentodiig ¢mergehetanancdds)sublc eothdiappdrytus éO@rrepefatadhsage dat a

has high res

efficientl y é@%%ngﬁg ?féﬁagﬁg@%gyggdl%uﬂ%&mdn%ew &?&g ag&}rglrﬁl an an

encodi ng nod@axiArisoding uaﬁa@@w@mglw@wpmrﬁ@a 28Q ewy desigrets I@H&Q%X:t eristics

of the inage d@@d@agmnﬁ&gmm SO 0PN RIBQEpB AN BA bAAGAY g node

received froman encoder, 15 W) 2011/ 087292Pp CT/ KR2011/ 000239 [96] A et hod

of determ ni BT rﬁlﬁin[“éml‘?&?ﬁq’r‘bg%{r?rr ee structure, a prediction unit, and

a trangg®r mat iSiﬁbeLHﬁbbdln@.ﬁ(fOﬂ’nﬁﬁtf(b@ abOutahle eocemallepnhwne mﬂmdicmlng ,mdlﬂie|n|1ayr'bEW be

described with.ref rence 1o gxg t}r g L %p FLG s a._dj agram
assigned de med.data unit. Qm AMONY 4 .cpftesponding cod1 umt

for describing concé)pef of coding uni 't accogal ng to an<exe

ermbodi ment . pelictiengintearsf 2 @migwdMeniy metmmgy dite aast pmcwglg@dnfanrwlm h X

hei ght, and gy é?@r %? )?1221&?‘%6 nilf@filjrﬁlonaa@gu@[ﬁ@cod%d%gﬂh%d nghn 4X64 may

be split into partition 64x64, 64x32, 32x64, or cin di ng

uni t of 32x3MAdgRCEEdHBI thej pedsteyBrnaddagnaniss T@R@éete@ykq%datae&@zto vgtch

16x16, a coditiGsaddl ihfoPiadéxdoubag cb@ecscmépltﬁ aﬁcnﬂh@ eﬂ@fdﬁﬂgtm@dibslsqﬁmg&mrﬁa BHX8,
8x16, or 8x8 nd, a co?1 unit.o 31‘ Ct1 %artl tions of 8x8,
oxa. ant, or misied gty Bt il By e Yame gitm sHRe 265 0x 1080, n

maxi mu8%li ze Ofheamageldatg deduider 230 ﬁéltpreamlds @urrenk pivume biepedoding tBe irchapedadeo
data 320, a Fes0 i u S 64,
and a maxi mul f‘?%l biRulcoh RS & FRXMOHIL R2Bofl w8 SR ABatiind ©

maxi num si ze ep¢o g:mddmg:cgmung fogthd graxamem goding mnﬂﬁrﬂme@@hwpsismhemggma mim

depth shown igBcddef23@md¢ROLsRR i dikbddd AR BhtaPhasediRin the ek dRH8 Fin Bt b
coding unit to a mninum decoding unit.
about the partition type, the prediction mode, and the transformation unit for each



[100] If a resolution is high or a datgqanount is |arge, a maxinum size of
a coding unit may be large so as to not only increase encodi ng efficiency
but al so wo atmsrameely refl ect characteristics of an i mege&/KR20TIONWNI3Ng! Y,
t he maxi num si ze of the coding unit of the video data 310 and 320 having
t he hi gher resolution than the video data 330 may be 64. [101] Since the
mexi num dept ko@hg uhi fiond@aosatha c3didg uit?havedihd gred Birt@ud ibcladedtin@ash deo
data 310 may i nc%ude ﬁ maxi r’r}:{;&?cocgi ng unit havi ngea Ign%i axi i ‘fi ze of 64,
and codi ng uMTIHLCREE By akrading Bresessimay nglide 4 8Nl Il g e
deepened t o tpwalidtamend nptiospbinpensagon, kad manyenamraotirmgtiomiloverse tens-
Meanwhi | e, si ; I JO). . ! i I nits
335 of the vifé()}@gmggt%@ mfylﬂ?(ﬁ%({}ag%né\!&%ééwnﬁ%f @g‘gl %gﬁ%‘ﬁo’? aﬁga\ﬂgﬁ)gﬁlgg?%ng
axi s size of olgvepAdegditiggsiaANatPhavi ng a | ong axis size of 8 since depths
are degpgned t1%eQRRAgd ANEUcdNeSPI] hby PATSHELInERPLMMRMA Ifidiod RbpeR&afon [ 102]
Si nce the maxi num de(ﬁth of. the videp data 32q% |% 3 .codl.ng UHI tps 325 of the
git i 8¢}

video data 3SECHEHPLIINEPHYHOR AR PHRIHICB ARl Hsineiyiia brsAgnals ési ze of

64, and codi figmuatioh abbavhagartiongtypx hed epesdiafondBodeld, thap@dBtish nge of the

depths are deegened. to 3.l ayers E;aastﬁlsi tting the maxi mum codi ng unit three
e

tines. As a 38p]flﬁualet§%cé)rr1%l,ng ef%ﬂe Pi%f or mat i on may be precisely expressed.
[103] PG 4 iAlsa th medgediatgleapden23@maymatferre mosdertraagiormasedicomrdogdiong

uni ts, accor @Mﬂtr&rﬁf&@a?ﬁ:g{f@g It){e @H&lﬁ? hﬁgfﬁagei Pk ilr?zfgﬁ%%tﬂitﬁ%o@ﬂﬁé’gi% oft00

perfornms operations of . ) ng unit determ ner he apparatus 100
to encode i méltfetrapatosmation pripek thgepdiag Ui apqerdiag ft evsied deptha 5o ap &t PBFHE 16 WO
2051/ 0]§7292P%iﬁ5@@a&é&@&§ﬁ?oh a&dogcggg&djnghmm ?éﬂiﬁg)dﬁifbg u?i tS4i28 andi ntra
node, ma .a curre ra . .and a 1 ON esl| r and a

Tt 1 on 1 BNeneUEdmaaS S Jreadk e HeBHeERR AL P OB RN QL SiBERGat { on on
codi ng uni t s maximnmicotiag umxdg vsingrepAtinfigntatien eetording tdf depils. BQbe fplituiat ng t he
current fra refe F . . t he
Chtra o ed; g BB GhRARE R, AATPIOAG picd kA BB the LLAMC TE,
425 i s out pudepd ina gededtdepéid Areidinizb, thetinpge defeidp¢asice A30 mhy deggide gncoded

transformer 430 @ndleasiQnaebdia hnﬁé&resﬁﬂﬁ’diﬁg' athi 285 dJaad 8&% Rt @ rrent
coefficient is restored as . data. in a spatial donmain through an inverse

quanti zer 460MHAVAFOLIRgANEDYsHIgIh inkpimagipp abolH dhe pratifistyee eithgat a in t he
spati al dOWHipFedic&io(ﬁHﬁlRuﬂle?ﬁecﬁd’tR)nrrﬂ(ﬁc%r, ent e fs178 e ttRnsfoi@btideitigfor each
e

post - processed .t hroygh a ?b'ill ockj.n nj 80 and a | oo ficyaa erj uni t 490.
The quant | zed Y PaNGHSPRGPFBHMESbr et arier iy B aoit Bhras dhEht 87 itass
t hrough an emiaxopymendogemit450. [1106] I n order for the inmage encoder 400 to
be appliygd 1 n 1, g ARRABEMS 1A eqr@ihing iR ERbFin® fintbfarl JFRAE, GG AL {00,
i.e., t[‘})@ intra ‘preedi (;tsbr ifé (ﬁ'rnle 1rrltr)lgi on ‘es%ln%ar% or %%ﬁ t He %Dt I gf]n
conpensat or 4Pl info@ationamay b¢ getheied by obprsvigadhn sneeding Aormaioneat ¢ssigped
encoder 450, f§hge gf&i@ﬂéﬁﬁm@&' aith AR Troh® Bnoh N elcBYRE $Qit! tha PRl undt /4hd t he
debl ocking unit 480, and t hcf | oop fi Id‘t?erl ng unit 490 gerfotr)mrg‘ggrat i.ons
based on eacHCHHIRYTUHIE 20G BfneaMERE GHHTG i ReLORITHRY (A0F Predadd PRt Rur
whi | e consi deeideghdet &y niexinmgmdaapletodet 28@ ohthesxthéeremodgi medeuni t .
E ﬁgﬂn‘?ﬁ%ﬂnf Icgrarlihleyappgrg%s |266 rrn%y%rb?aqul ?r}fglrma%%)g ’ab&ﬁ%t {E%Etl ond c§ 1tn|g %}t ?ﬁat420’ and

generates the minimum encoding error when encoding is recursively performed for

each maximum coding unit, and may use the information to decode the current picture.

In other words, the coding units having the tree structure determined to be the optimum

coding units in each maximum coding unit may be decoded. Also, the maximum size

of coding unit is determined considering resolution and a amount of image data.

[95] Accordingly, even if image data has high resolution and a large amount of data, the

image data may be efficiently decoded and restored by using a size of a coding unit

and an encoding mode, which are adaptively determined according to characteristics of

the image data, by using information about an optimum encoding mode received from

an encoder.



pensator 425 determ nes partitions andia prediction node of each coding
unit fromanong the coding units having a tree structure while considering
t he maxi mim2giizs7and t he maxi mum depth of a current naxiPEUMR20GV00023aNI t,
and the transfornmer 430 determ nes the size of the transformation unit in
each coding unit fromanong the coding units having a tree structure.

111081F9& 5 is rr@t}defolde(étrﬁﬁlﬁlng@daIﬁngadhllsﬂﬁgﬁ d&fé@d&ﬁctﬁ&@a?ﬁﬁl&dloﬁmmﬁoﬁidnag
to.an exe

t
encoded | ol P E T GRRoRiNe SRt RrrB e BACEEOL ML AR PRI e
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guant i 530, and nverse quan tals Testore I'mage data in
a spati aI doREFmAPIERT Sbgimant nver se transfor mer 540. [110] An intra

predi ctiog] 550 Deié 8f MBodifd ﬁﬁ‘it RIa§ Bk ek priefhe@h ﬁzﬁﬂh &gleigm taﬁd'rﬂh aR d4Aksa node

W th respect to_t thes
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mode by usi ng4832,8RebL e 82532aamd H8&ding hdil bf 32)62mmg& @at mtd parhl’ienssqfatl al
domai n, whic d ough ntr re 550

compensator 526> ey b b8 g P56 BhauPSFLEF I i SeB i dfe BRER 7 vo
2011/ 087292P¢$X1@26>1&/8@(D628$X50md qomdmmtbft&xﬁomgfrbeespﬁebﬁ@pmmgnmf &X8570
and a |l oop fi lng%ggn Mnit 580. Also, the inmage data that is post-processed
t hrough t he eblocklng unit 570 and the loop filtering unit 580 may be

out put [33 t he Ipetdepeitaed 10y apasolgan i HORPK1G8Y. & pregpmyry sie ©ha€O¢ing Upitey’et-dat a

in the } mage aﬂ@h@%ﬁ%&ﬂﬁ %319201&1 \xldﬁfﬁ) &a@epgg(ﬁ]glﬂ@soagﬁn id k@zoxmagggdﬁ@@ﬂaﬁl 500
may perform operations tha erforned a r
el o bR sSiBe bhars Ehends st et 3 PRabSIBE 3ith & robitioh i

el enents of Bh2x188ngenadanwdeize 508 coding unit ishks, pad 8 eraxbidn dbpth ieht Tiepy

decoder 520, tn{i)%%%g{é%?’d%{)ﬁgsh%ﬁnﬁ B3 33 0tes a'l&a]s%%%et%%fts@ﬁgf xén‘h‘?r[l Lhe

intra predictor ' _hotion conpensat |ng uni't 570,
and the IoopCf)dlhgelnitﬁgaHnmmm@e@émEdmm operations based on coding units

havi ng [god)r ee 185 rbludbR if AEh 68 DatTBXTHI ¢26E And3inkim size of a coding unit may
be large so as to not only increase encoding efficiency but also to accurately reflect
characteristics of an image. Accordingly, the maximum size of the coding unit of the
video data 310 and 320 having the higher resolution than the video data 330 may be
64.

[101] Since the maximum depth of the video data 310 is 2, coding units 315 of the video
data 310 may include a maximum coding unit having a long axis size of 64, and coding
units having long axis sizes of 32 and 16 since depths are deepened to two layers by
splitting the maximum coding unit twice. Meanwhile, since the maximum depth of the
video data 330 is 1, coding units 335 of the video data 330 may include a maximum
coding unit having a long axis size of 16, and coding units having a long axis size of 8
since depths are deepened to one layer by splitting the maximum coding unit once.

[102] Since the maximum depth of the video data 320 is 3, coding units 325 of the video
data 320 may include a maximum coding unit having a long axis size of 64, and coding
units having long axis sizes of 32, 16, and 8 since the depths are deepened to 3 layers
by splitting the maximum coding unit three times. As a depth deepens, detailed in-
formation may be precisely expressed.

[103] FIG. 4 is a block diagram of an image encoder 400 based on coding units, according
to an exemplary embodiment.

[104] The image encoder 400 performs operations of the coding unit determiner 120 of the

apparatus 100 to encode image data. In other words, an intra predictor 410 performs



[114] Specifically, the intra predictogg550 and the notion conpensator 560
perform operati ons based on partitions and a prediction node for each of

t he codi gounites7dvavi ng a tree structure, and the inver PeETIKREHNIBRr 540
perform operations based on a size of a transformation unit for each coding
unit. [115] FIG 6 is a diagramillustrating deeper coding units according
to depths, amgrpedictibOoscodEE onith iA@n ifiramodX el anynerbaainrenine 403146]d The
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performs motion compensation on coding units in an inter mode by using a reference
frame 585.
[111] 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 595 after being



[124] In order to determ ne the at |easy one coded depth of the coding
units constituting the maxi mum codi ng unit 610, the coding unit determ ner
120 of thwoappzsatvas 100 perforns encodi ng for codi ng uRCTER201®839Nndi ng
to each depth included in the maxi nrum coding unit 610. [125] A nunber of
deeper coding units according to depths including data in the same range
and the sane pssté;ﬁod:d@@d’daﬁﬁﬁgh aslebloekidephin Sa@emem&opﬁnfenﬁgaﬁnlseo Al@bl,l’th@Odi ng
units correspon %% 0, a depth of Al el ng g 1%%% g§&%> %h

incl uded in ORBECHH HE' Bkt %8??5% BRER G SR Ch s ot O pnd REISPRTNGITE |
order to conpaitesS@nuydiengtpuesuthesefofenthbamarm8sdat a according to depths, t e
codi ng t c

correséynﬂ %QB ﬁ%ﬁ%?%&%g%ﬁ%fﬁggaggggggﬁ dﬁ&%%g%%ﬁ*ﬁﬂ%%ﬂ%%ﬁ%g perform
encodi ng f or 280che fasge fgéﬁ@deﬁ 5p9 mymrfﬁgnpn@raa@mthataaepﬁﬁs’tneér&&%ﬁhﬁ@aréerr or

may be sel ectsgd for the current depth by perform ng encoding for each

predicti uni.it in the coding u orres ing to the depth
al ong ThB hor i12 SFERIOTRT Enage @ﬁ@%?@? PR ) i1 g PR 0. Ehf:ﬁ i el y,
t he m ni num emciatigd de®idenSO0TRY., ldep&em sha:dhef @itropy decfeas201ghd ingers@ast

encodi ng errors acc [ to d n nc for each depth
oo g o O e gt B el KRS R T PSR, IR B e

600. A dept h pamam Splrthe tlebincmeg/umgﬂ(h@ndﬁhw lpegriikerogrimigS 801@rin@n op-
2011/ 087292P@¥U'6%9a]s%é 9998@19 %ﬁﬁ&ﬁa\h M}Qe &Rﬁ,'uﬂg f%%'a&h BAQTRY b6 %g@ cted

as the coded tion e co unit 610. FIl G

7 is aldldgr arﬁp%lifw@ib)s éhq lﬁffh@feéh‘-‘rt‘é] a@ﬁéhiﬁ HoBe mwnaateb%ﬁ%@frfmmt OF10 and

transfor mat i @mtieli bssed 3R paditioAs ShdPpile@icfbn SRANPbaYh 6NDEALABB unit{ AR&)g The
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t han c spo ﬁl(}ggxlscggﬁa%ghu@ih? ?atf)’%flg?p egg(r)&llgé g[rrlr%%]éeﬁcgﬁl%a{?e&gﬁlﬁa%gt us 100 or
200, i f a si pertigions, iecardidizrig ampkemplay ensbogr@u., t r ansf or mati on may be

per f or 1?96 1Py Ue 9 £1Qf%1s tmea&i ﬂfe%bé&fﬁs ‘200 bise ﬂlgﬁr&ﬁ’éﬁﬂ D&Uifg ﬁhﬁs%o% 132X 32.
[ 130] dat a OF the coding unit aV|ng he size of 64x64 may be

encoded by p&PRUYSTHChEactREStCE 9han Bpaast Adﬁa%ﬁm ¢ 2 pgaingyny a4 By aigtd on

uni ts having nial?(ﬁnﬁﬂn?d%pthfof%Bdﬁg unk&Mh6 be ﬁdﬁ)tw@l”ydie@fémné&mc&hdﬁﬂgao g@bhsdic-t han
64x64, and thenta.gggns ormat i on Eﬁi h%vingbthe %ﬁ §d> ? %for may be
sel ected. [ 15T]UET ¢ NEIPaee, Oyngy pe IS ER by BhesdidiePT SPSP#Etion of
coding units aca:mdmg podefitiigmbyp badetenieidediapbhiingoabe dredgtetroinad mex amph aizy
enbodi nment . gﬁ% gt put unit 130 of the apparatus 100 may encode and
transmt |nfornat| 8 about a partition type, information 810 about a
predi ctlibd node al@ﬁf@fChﬁﬂbﬁWﬁW@ﬁO(gquémmta agpordingf toAneKenBIBBE KB on uni t

for each codi %B&rrwﬂ't lthE MBLIBRIPY HéigHtQanHQh@mﬁ%%ﬁﬁn dedh be tlr%scoUngQIn'if@TafeCBacl@b out
an encodi ng 133]. The in Orriﬁmﬁq% 00 i ndicates infar tlo ut a

shape of a p qd.%ﬁﬂ@ YR dapthys & thdeepens %9%%%?% ReuPFent
codi ng unit, evdﬂe}néal @trtld‘t&rem@()tahdslg]ﬂt dnd aawidat &f th@déep%ﬂ&odmmlcire@mclﬁdmmd| ng

the current din For u din ng a
Si ze Of 2N 2 ciSO a e %tb nl nit. an?l I[{RIOHS ath arae%a%ﬁ,stl glcﬁﬁléelll’]ccglnig Ofél’a(\:s?ll ze Of

2Nx2N, a par tdﬁtpeonocaﬁguma\ar@@oavrsalz@ :@ho@mml agis pétham@ramh@%stmmrﬂgmb si ze
of 2N 14Nd an e biok®la 80finf ik B0 B ShGiRin Mihhe B frind BRrdfiGML | ON

800 about a partition gpe IS set |cate one e partltlon 804

having a si z&TBFUENGOR; Whergingadapi 18&%@@@@%? ngyheight Bewiskh. \g o 64ahbe t he
partition 803epd\desitend afing €heVerfbeNaxis, and a coding unit 620 having a size of 32x32 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.

[119] The prediction unit and the partitions of a coding unit are arranged along the

horizontal axis according to each depth. In other words, if the coding unit 610 having



[134] The information 810 indicates a pgediction node of each partition.
For exanple, the information 810 nay indicate a node of prediction encoding
per f or mredworzoa/q82a92i t i on i ndi cated by the informtion 8POT/KR2011/000239i ntra
node 812, an inter node 814, or a skip node 816. [135] The information 820
indicates a transformation unit to be based on when transformation is
perforned on g G sfeak6S and e ddﬁﬂhtof 0ok pexiaitidhamit! the pidddi®h@niahdyose uni t

ry be 2 vl a st gn il B0 - secolt g et o
transf or mat i GAxGhiprtB28s 6 12HB61Tthe sizeefj64xik, parifidneqboiving thafiae vaBLH,

extractor 22 20 WO 2011/ 087292PCT/ KR2011/ 000239
extract and S’égz‘m%gﬁ%ﬁ orrratgutgnglggff%(f& and 820 for decoding. [137] FIG
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types 912 throu are tal ned r| ca
predi ction udf¥8.gpoitiopa3hhpapg p size At 8?91;6@6111%13%{8%10111% %Q@alrtgr?eﬁl@tqf 8X&nd t he
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tit h det d .sha ti
eomet 11 cal | SRR SrRRGHE B E BRURORHELH T FebRer P ert BiHier on one
partition ha\hawgga sivef 888 in2Nided 20NHe cotling upareiD} paptisors 42 hgviag aisze oof 2N
O«N 0, two p%% %n?t’b%s%ﬁmx% 2§ L8 5 8&8 a&é%NtRlO{lgg% ﬂé}H%g PavL Lf hons having

a size of N oeac ediction
encodi n§2iln anherodmgroddSamdviag therﬁl@rofrﬂxé@ndﬁl}e ctf@tlp@fr4 ort murumutrh@dmg

partitions hayjRgdLREdidL 48R o?fhqul)v@ﬁ%mt Qeptl @%ch@lon At O MeQod A Anit@shl ©.

The prediction encodin |na5|§1m)e|s ormed only aon the “partition
havi ng the silZ@NHRSSHNCOIQNPETItPRAeYINEASELOT 674 CBBPSY @ h@n&aarﬂaowemto

predi ction epaAmdiong6sNhivie Paibé bt 4,0 phiyipiess Slhdvivpoughe SlB4angl satipalsed,

and the Ieasf§ (ei[rﬁcodl ng. err.or i s determ ned anong the partition types. If an
encodi ng err ? VI8’ 8&{ i(?ﬁ one of the partition types 912 through 916,

t he prdtR4ti ordnonidr tOd@emEye thetat kestsplicodéddeptiaofl theveodidg paiks. constituting the

maximum coding unit 610, the coding unit determiner 120 of the apparatus 100
performs encoding for coding units corresponding to each depth included in the
maximum coding unit 610.

[125] A number of deeper coding units according to depths including data in 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 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.

[126] In order to perform encoding for a current depth from among the depth, a least
encoding error may be selected for the current depth by performing encoding for each
prediction unit in the coding units corresponding to the current depth, along the
horizontal axis of the hierarchical structure 600. Alternatively, the minimum encoding
error may be searched for by comparing the least encoding errors according to depths,
by performing encoding for each depth as the depth deepens along the vertical axis of

the hierarchical structure 600. A depth and a partition having the minimum encoding



[142] If the encoding error is the smakyest in the partition type 918, a
depth is changed fromO to 1 to split the partition type 918 in operation
920, and wocodiasgeoazs repeatedly perforned on codi ng uni PETEKR0NIZ00DI3g a
depth of 2 and a size of N OxN O to search for a mnimum encodi ng error.
[143] A prediction unit 940 for prediction encoding the coding unit 930
having a dep‘ého@fn the asdin@usit 8 €0 fifay BBlsdledtddNaslthe DKM andBypdriiGdiigee of
partitions ot dglartitti(g];b type 942 having a size of 2N 1 x2N 1, a partition
type 944 havifg GG Y QY 2N 1 xN 1, a partition type 946 having a size of
N 1 x2N127] and1&. pay 4 dipgiem foy desc8iiBigharelatigndhipbatweaf a cddidy dnit J1N4dd frasn

encoding errg rn&a%ogt&‘ﬁuéﬁ?q aSc%tr%th t Qﬁeﬁi{d}lé{y eﬂﬁ)og%‘@ | 6,948, a depth is
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[132] The output unit 130 of the 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.

[133] 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 a size of
Nx2N, and a partition 808 having a size of NxN. Here, the information 800 about a
partition type is set to indicate one of the partition 804 having a size of 2NxN, the
partition 806 having a size of Nx2N, and the partition 808 having a size of NxN

[134] The information 810 indicates a prediction mode of each partition. For example, the
information 810 may indicate a mode of prediction encoding performed on a partition
indicated by the information 800, i.e., an intra mode 812, an inter mode 814, or a skip
mode 816.

[135] The information 820 indicates a transformation unit to be based on when trans-
formation is performed on a current coding unit. For example, the transformation unit
may be a first intra transformation unit 822, a second intra transformation unit 824, a
first inter transformation unit 826, or a second inter transformation unit 828.

[136] The image data and encoding information extractor 220 of the apparatus 200 may
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[151] FIGS. Hhet @B@Hﬁhld‘lgn @ﬁ&)dﬂ{gaiﬁraﬁriﬁraf Rbadesed 1lﬂ'te'i‘9mﬁlern@alyaﬁe' PRRLPd
bet ween coding units 1010, prediction_ units 1060, and transfornatl on units

1070, accor d.OHQh%ar%oré%@méh@SIMMﬁ% _0,N_Ox2N_0, 2N_0xN_0, a

N_OxN_0. The prediction encoding in a skip mode is performed only on the partition
having the size of 2N_0x2N_0.

[141] Errors of encoding including the prediction encoding in the partition types 912
through 918 are compared, and the least encoding error is determined among the
partition types. If an encoding error is smallest in one of the partition types 912
through 916, the prediction unit 910 may not be split into a lower depth.

[142] If the encoding error is the smallest in the partition type 918, a depth is changed from
0 to 1 to split the partition type 918 in operation 920, and encoding is repeatedly
performed on coding units 930 having a depth of 2 and a size of N_0xN_0 to search
for a minimum encoding error.

[143] A prediction unit 940 for prediction encoding the coding unit 930 having a depth of 1
and a size of 2N_1x2N_1 (=N_0OxN_0) may include partitions of a partition type 942
having a size of 2N_1x2N_1, a partition type 944 having a size of 2N_1xN_1, a
partition type 946 having a size of N_1x2N_1, and a partition type 948 having a size of
N_1IxN_1.

[144] If an encoding error is the smallest in the partition type 948, a depth is changed from
1 to 2 to split the partition type 948 in operation 950, and encoding is repeatedly
performed on coding units 960, which have a depth of 2 and a size of N_2xN_2 to

search for a minimum encoding error.



[152] The coding units 1010 are codi ngounits having a tree structure,
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[148] A data unit 999 may be a 'minimum unit' for the current maximum coding unit. A
minimum unit according to an exemplary embodiment may be a rectangular data unit
obtained by splitting a minimum coding unit 980 by 4. By performing the encoding re-
peatedly, the apparatus 100 may select a depth having the least encoding error by
comparing encoding errors according to 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.

[149] 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, the 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 O 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.

[150] The image data and encoding information extractor 220 of the 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 apparatus 200 may determine a depth,



Size of Transformation Unit Repeatedly-Encode Coding Units having Lower
Depth of d+1 Intra, Inter, Skip (Only 2Nx2N) Symmetrical Partition Type
Asynmmet riweal20Ba8risi on Type Split In- formation 0 of Tra&osKK20rwvm@bdizeon Unit
Split In- formation 1 of Transformatio n Unit 2NX2N, 2NxN, Nx2N, NxN

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.

[151] FIGS. 10 through 12 are diagrams for describing a relationship between coding units
1010, prediction units 1060, and transformation units 1070, according to an exemplary
embodiment.

[152] The coding units 1010 are coding units having a tree structure, corresponding to
coded depths determined by the 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.

[153] When a depth of a maximum coding unit is O in the coding units 1010, depths 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.

[154] In the prediction units 1060, some coding units 1014, 1016, 1022, 1032, 1048, 1050,
1052, and 1054 are split into partitions for prediction encoding. 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.

[155] Transformation or inverse transformation is performed on image data of the coding
unit 1052 in the transformation 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 apparatuses 100 and 200 may perform intra
prediction, motion estimation, motion compensation, transformation, and inverse trans-
formation individually on a data unit in the same coding unit.

[156] Accordingly, encoding is recursively performed on each of coding units having a hi-
erarchical 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 apparatuses 100 and 200.

[157] Table 1
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The output unit 130 of the apparatus 100 may output the encoding information about

the coding units having a tree structure, and the image data and encoding information

extractor 220 of the apparatus 200 may extract the encoding information about the

coding units having a tree structure from a received bitstream.

Split information indicates whether a current coding unit is split into coding units of

a lower depth. If split information of a current depth d is 0, a depth, in which a current

coding unit is no longer split into a lower depth, is a coded depth, and thus information

about a partition type, prediction mode, and a size of a transformation unit may be

defined for the coded depth. If the current coding unit is further split according to the

split information, encoding is independently performed on four split coding units of a

lower depth.

A prediction mode may be one of an intra mode, an inter mode, and a skip mode. The

intra mode and the inter mode may be defined in all partition types, 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 2Nx2N, 2NxN, Nx2N, and NxN, which are obtained by symmetrically

splitting a height or a width of a prediction unit, and asymmetrical partition types

having sizes of 2NxnU, 2NxnD, nL.x2N, and nRx2N, which are obtained by asym-

metrically splitting the height or width of the prediction unit. The asymmetrical



[162] The size of the transformation upjt nmay be set to be two types in the
intra node and two types in the inter node. In other words, if split

i nf or mat iwo 20f1/a8hm2t r ansformation unit is 0, the size ofPCrh&R201IAN8130r mat i on
unit may be 2Nx2N, which is the size of the current coding unit. If split
information of the transformation unit is 1, the transformation units may
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deeper codi nghaydetrs2astjacent to the current coding unit nay be directly

referr o ang used,. [166] Alternatively,.if a current coding.unit is

b edt o186 IbasddesRESHinb g Ra SPRCrER i by Jebh e dru TRy, et « s
adj acent to ftdwt@uerafeniodmgdinitgounigonding te @ abddiatt pts apgedictomdadt, amf or mat i on
of the data ' e rche ' t di ' red
For pred: cti ngniiun 80, HRteoaBE GRaRHh A G0 M I THBR L SE
descri bi ng aonebht pediiiop ubd rog e mininvwe bnig cominingghe ek etcodmgumi t or a
partition, apgpaibpansformation unit, according to encodi ng node
information of Table 1. [168] A maxi num codi n% unit 1300 .incl.udes coding
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synmetrical , %.CUfrﬁ%tca&h%mnﬂtdﬂax% refﬁgéeflerf ipang3bed. o 1308, a
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394" havi ng. 2P B QR AL Ut i, ey e SER-NRREY e
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1334, 1336, ‘Péfeﬂréc?f&r Fedi S RRShOL IRk Ok i4i, 1352 having a size of 2Nx2N is
set if a TU size aé) Is 0, and a transformation unit 1354 having a size of
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[168] 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 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



[172] In this case, the size of a trangfiormation unit that has been
actually used may be expressed by using a TU size flag of a transfornmation
uni t, acowodongsrm2an exenpl ary enbodi nent, together w PRTARZAKI/ONIOSI Ze
and m nimum size of the transformation unit. According to an exenpl ary
enbodi ment, the video encodi ng apparatus 100 is capabl e of encodi ng maxi num
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i nformati on,

mum TU of encodi the maxi num
T anstor ot AT B R E Ty G PehudR ot e She F PGl PRah B (i oo
i nf or mat i on, parndiontgpend3oimaming @ ssiezd nLIxakj aalya fretiliorsepe é838 dvingam sigPS,
According to g nHgxenpl ary enbodi ment, the video decoding apparatus 200 may
decode vi deo usi ng the maxi mumt ransfornatl on unit size information, the
m ni muml €4 ansf\éhmthﬁ@ﬁrtmwnttY@ is getitpbe syrameival, apdhe Rertifar ixpen33Y K24e f1 ag.

[173] For exanph e 1358, tah@an§f0¥1ﬁaﬁ)$n @1119113’41’2%% Cb?ﬂli&@bf‘aﬂN)&N 1§ s@tzﬁ( Gditand a
maxi mum t r ansf or’ nat i e 1S .32x32, sSize

IR S BP0

t ransf or mat i SAFHRANPR ( WS R aztrwéwtl?wugstfeofap @tﬁagsfermm W 19816
when the TU $hviaghlsag dfs\IlesaatdfaaW fiee BxBisvihen the TU SI ze flag is 2.

[ 174] not a i.f the size of t urret ca i 2x32
and a ﬁ7n(|ﬁrm mr\ﬁl%neéﬁ ”E“R P SPURT ts‘% 5 %Symmgﬁ ?Ca‘ Ha‘i 10“ Pe%é? firi’%
transformati dﬁ3@mrt13ﬁr&yi tMSfB)st@on/mm&Sﬁélangsa 9% de%%lseet iHe &) sitche TU

size flag canfigt #&ind §lirahnSfo i ﬁﬁrh?a}gfﬁg% %eloéfg\iﬁﬁ\lhh?sect'l?@T@fm ehe

transformati on“uni’'t cannot t‘Fdss ﬁ anot her exanple, if
the size of #h&ithrrent COdI ng unit is 64x64 and a maxi mum TU size flag is

1, thenithe TWegbrgaghd BEG.BY HRETDsi0# fldg isHeN Sy hatvheg aWhled @60 bt BGuedenal be

set to a val ue her t 17 1 hus i f hat .t he
oo oo e S DA% 0 ks e B oh s oy A G
2011/ 087292P61if1l(52@fh&/sﬁ}0ﬁﬁﬁ9xzhﬂenhaﬁm Meaﬁi@‘ inceades dronmufi t Size i s

_MnTr i?ﬁ or ”ﬁh%}ﬁ c%s%“tﬂe%zk ?Q?Ja@srfg&ﬁdtf%ﬂ uﬂpltﬁat%:agge nsactLBﬁgtug_Léi%h e When the

TU Siz
"'CurrM nTuSi zepreﬁﬂqéfoyclamglaeﬂoﬂ ereflag pbd tikpsfarngaiion anit, asgoiding tmmtexemasarme

defined by Eguablioiknt ke etlﬂel‘“]h aqﬁﬁﬁlMdﬂI Hl%é 51?(1 mlr{%ﬁ‘i\élﬁT(gfatﬂéfr%sm on
Root TuSi ze/ (2"MaxT rans% nSi zel ndex)) (1) [178] npared to the current

m ni mum t r an$PBr YearYaL Emalft exgmpdary ﬂﬂmf’l‘l&éhez‘élde‘? ﬁé&odelgrﬁpséraa@tlgwﬁ ned in

the current @@ﬁhbﬂkgoﬂﬁﬂlbbdlnginia&ﬂﬂl&fl@raﬁﬁbﬁﬁ)ﬁldﬂﬁjnﬁt s$dezfforii@@dn] wdhis@im Whes- t he

TU fl t t t b
sel Zlctz Z d i ﬁgtf?fénag]f?gt \Blﬁ\SIZF hnféaﬂ%mg%n gj]_%nag(f%{]u%l (i”rUm%ze f?ag "Pﬁé res%it o enco%hngcan €

' Root TuSi ze/ (i \waxifansimforBiageh noig¢xiye idemptties, te twiainsfno traptfOmmtionivnitsi ze
when the tra@%%%&t% Mﬁle%agiﬁnurﬁgﬁﬁ ;rl'ie?'hﬁgﬁlay%‘?ﬂb&t@&m?a%ﬁ flag is O,
unber e

|s split an t1 nMes correspon flag, and
' M nTr ansf or AScowlinglemdte&smalapy ﬁngﬁzﬂmlﬁntaﬂ@fwmep%ng RRRAratTH) may s nal | er

Va' ue from ageagie V?&é%tbmi hé ala&’ﬁfﬁilfﬁQ{@ﬁif@fﬂ?ﬁloﬁﬁnﬂCi%)mfoﬁﬂﬁitlon the
"M nTr ansf or ni ze' g be the current.  mnj rrumir ansf or %‘d'hg t si ze
' Curr M nTuSi 2ENTRYE {rapsfrmpatiog sind sire ARG aiqn, and the meaygmyd §76 [179]

Accor di[hg3]t o dor exanplk A yhesideadiar@ntnt dohﬁlgrm]xulmﬁmXMrzaﬂSafmamnomraumt si ze
Root TuSi ze rr?grma%ox Pﬁ%lozE:dI 3 O‘[h%rrl1 e sﬂ% of atranf rl’ngUOdl uncf‘&rﬁ @ﬁge %2 ﬁlw For

exanple, if a curren pre Cti'0h node 1S an 1n i"ze'
may be det er miTiéeizdflag si thgnaychealitikdh whep theel bwize flag Eqliand omy(t2)8x8 when the

' MaxTr ansf or ifgh 6. fleROX €S a maxi mum transformation unit si ze, and ' PUS ze'
denotes a current prediction unlt size. [181] RootTuSi ze =

mi n( Mt TFHnst drasioser exaep g,elf th. e(sgz’s of the current coding unit is 32x32 and a minimum

transformation unit size is 32x32, then the size of the transformation unit may be
32x32 when the TU size flag is 0. Here, the TU size flag cannot be set to a value other
than O, since the size of the transformation unit cannot be less than 32x32.

[175] As another example, if the size of the current coding unit is 64x64 and a maximum
TU size flag is 1, then the TU size flag may be O or 1. Here, the TU size flag cannot be
set to a value other than O or 1.

[176] Thus, if it is defined that the maximum TU size flag is 'MaxTransformSizelndex', a



[182] That is, if the current predictigg node is the inter node, the
transformation unit size 'RootTuSi ze' when the TU size flag is 0, may be a
smal | er wWiburelfasmyranong t he maxi num transformati on uni PCIKR20EMH0I3bEe
current prediction unit size. [183] If a prediction node of a current
partition unit is an intra node, 'RootTuSi ze' may be determ ned by using

Eﬂuati on (3) nfigindwh uhisfEGtaion @Rit(sBkis 'hBﬁdenEfo@rﬂSizé?ancﬂ@fi@ﬁs@?miah@n sh#e of
the current parti, 1 4 Transf ar

bart 11 ong 287 (s Ropse whon e TR0 AEDLTE ol b B RRR i of Segon,

i ntra node, thg sizedDefMimaiSizzhthandan teideermRedtiia Shizeit cotieg unhiemTybsi ze fl ag
is O my be from anong t he maX| rrumtransformatl on unit size
and the si ze(ag H@h]%ﬁﬁ%r?ﬂe)ﬁ? partition unit. However, the current

maxi muml THans G inTedizgm ma&M@TerﬁsﬁzB‘)Ot izefari es according to the

type of a pre @M&iﬁﬂns’f&%&ﬂnd’ex@ﬁﬂ..‘.i{1 gn unit is just an exanpl e and IS not
Iin‘iteﬁ_}ﬁeret 187&9tIG 14 is a f

\/\ghart |IIustr r}%%\yg dof
encodi F AYTES HHWH%%‘P ‘PW”@HBBHF ﬁ’éﬁt Urrigin that can
2011/ 087292P6&’/d51|€ﬁﬁihﬂ:ﬂ DOM2 38rred@BHingrintrpe tratsf@matidd Gnit ize LRd(ﬁDlﬁSlm ethefie is

split into at, | e .maxi num codi ng . uni t maxj. mum.de ndi.cating the
total number st 0ok RE RN EE et U S UL U R Bl 85y ' T
oper ati on 123@gcted Uofdiedy&ﬂ@pﬂm Equagort plot RaothuSaIe/(é’?M@JdTragsfom%mIn@@@or di ng

to at |east ‘&Q&E}ésoi ﬁ&ns&&ﬂlaﬂﬂn uﬁfﬁ LGh vdh%l& n@ﬁ)?mg%ormh{ Lipd | o?furs‘?z%' on of

each maxi num codi ng unit accor eterm ne encaodi ng t he
at | east one \%h@mﬂ@e THgizeilagane. ias HdHIW@lh?hPf tl@é%%?fmsﬁ@ldﬂ%té’th‘? B@XERHYct ur e

i s determ nedu {i2&f}g, The 'MBXir4R4fBrESHeNgendtts ta mﬁmﬁmtuaa&fbﬁn&mnl dizemrgneyer

t he depth dee th ni.t s_of [

Each coding G ﬁ@@lﬂ%@ B ER s B DRl 2 o Rl PSRt
bei ng spat i alfbynSipd' ntayibedepancaninliynfunommstyracaot ugiosiza§uNinTuSEacbai ng i s
repeat edl y p%ﬁ% gm%Heda%ctneglgrgénrggo#\%hnﬁccord| ng to depths. [191] Also, a

transformation unlg‘!fsI accor ron types having the | east encodi ng
error il$7Yet erAdcaeding @rane@&@mptﬁéiep@b%mnhglqmmmurrntr@ns mation teit 8i7ei ne a

coded depth hawingia ﬂhﬁbﬂy%&?&ﬂg't@ﬂle%ﬁ@éfd;ﬁe&i@ﬁ& #BYd mum codi ng uni t,
encodln errors may be nheaSured a onpared 1n all deeper coding units

accor dilhlt o cfé’ﬁ?ﬁ%mPIF’llé Qrumwtm%tqndﬁ()@z@en IHpBadd thepalyeotdypize’ may be
consti t uti ng deRenfneddl ueing @dlluﬁlg)nr (Q$ btibwancRwiting (2)0 MbE reeasth iRpidhoks

out put for each nmaxinmum i nformation .about the
codbd dept h AR EIEESERG R s A DA P bt PheeBReBEM rode
may |ncI ude isitbormation about a coded depth or split information,

| nf or @” ahaytT ésip hhh('tl\?&ﬂé(r%?orﬂf PURYe F..'.Q.r.‘rg%‘)”it a prediction node,

and a a transfornation unit @ encoded’i ormati on about the
encodi rﬁbS%}ode Thayishid the arigri predigtipp mede éctbe éreiinede. thedraagosnaidon wigszdat a.

'RootTuSize' when the TU size flag is 0, may be a smaller value from among the
maximum transformation unit size and the current prediction unit size.

[183] If a prediction mode of a current partition unit is an intra mode, 'RootTuSize' may be
determined by using Equation (3) below. In Equation (3), 'PartitionSize' denotes the
size of the current partition unit.

[184] RootTuSize = min(MaxTransformSize, PartitionSize) ........... (3)

[185] That is, if the current prediction mode is the intra mode, the transformation unit size
'RootTuSize' when the TU size flag is 0 may be a smaller value from among the
maximum transformation unit size and the size of the current partition unit.

[186] However, the current maximum transformation unit size 'RootTuSize' that varies
according to the type of a prediction mode in a partition unit is just an example and is
not limited thereto.

[187] FIG. 14 is a flowchart illustrating a method of encoding a video, according to an

exemplary embodiment.



[193] FIG 15 is a flowhart illustratbpg a nmethod of decoding a video,
according to an exenplary enbodinent. [194] In operation 1310, a bitstream
of an encwOedivisd®e i s received and parsed. [195] |n op@CatHR0111B239
encoded i mage data of a current picture assigned to a nmaxi num codi ng unit,
and informati on about a coded depth and an encodi ng node according to

maxi mumiggydi ngn @péﬂaﬁomm(gutcﬁﬁsﬁte;ﬁbtﬁﬂeq Cg:t@nt@af re¢d ok hikim@mcoding vaided

dept h of h di he | t di
P Por T Ao e i DR RS Ll kR R R SR

unit, the i megeintst a i s encoded based on at | east one data unit obtained by

hi er ar gh¢gal | | JTHR i ept hs.
[ 196] i %rdl )gn%péﬂaﬁéle I nfggﬂg%%r?%out t gglgg eg&gg @Sﬁlﬁ raﬁgtugﬁgogl ng
nmode, the rra%taﬁiﬁﬁecﬁ@lﬂ fegiainvhichds obfaingg by @pliltﬁtl@aém@rn@f agah frwhwnﬁgdlagt ree

structure. Eagh a@&ﬁﬂlﬂg 1618 gthQfs dehGnERdl tindbiihg a8t sl plif RGiont fdcd Ur e
is determ ned %fsj a codi (%punlt corres ond| n?gﬁnto a coded depth optimally

encoded as t GO HOY AEGEING L7 UEHBERIHE IedeidMin&e cor di ngl y, encodi ng and
decodi ngo®f fi crlenﬁ%lmﬁnmdingagﬁ mralyaulaﬂy kpiirvaeaedvd Yheddepadddpeeqaaid piuete of

encoded i mage t he.co fter determ n|

5011 03720 e P o Bt Uohd il ThL By s sy
units. [197] of an@b@rlanaiepnlBlS;Obemga)amﬂgepldam®pomdeady tﬁronaadjmm «ml@h@g uni t
i s decoded baggd Eﬁ@g&iﬁ%ﬁ Emm co 8@01{’}{%9% eta&?%&f?‘gfﬁimg bili@D fsencodi ng

node accordi ng t units ecod |ma e ta may be
reproddéd by 2s¢. @ﬁf@é@émﬁ@oramjhw@%ng OtRIFIELPD; tHPes I@tf@.gé@%leﬁﬁ@neﬁﬁmg)r

transmtted thopliahtedmiRUMEI dach HdGR] cbnp@ahindn dRtér dedstiniife ®toded\def@0

consi dering an .order. of skl&gﬁnd ﬁ(gl it %ﬁpor di ng to exenpl ary enbodi nent s

wi |l now be &XpfairA¥d" T A" " EYIEPEIMUTECQREG Y h SRR GES RS 16
is a bl ock dibagieasared hnubstomparedyinal degpparcatiing 1hédBcdooding rcdepitiyg a vi deo by

consi df_{‘éﬁ% 9 a3 %k@raﬁ?%l eﬁ%qh c‘i’%%gdacfé?aoéo%' ﬂgghgth%’hngi‘gﬁ%dﬁl eGifpodi ment .

[ 200] rring rat max: nmum codi ng
unit spli ttelaCC‘de@g t@tmmd%dqnm is cutit &rcodh ngxmpue coding pait.veith awpdingand an

out put unit %ﬁ%ﬁnat[o%%bu&ﬂ@ c@([bg"%fe?{h%d]aﬂggcmmé: h6de. HheTRIORAGH At AR! € of
t he apparatus 100 of he maxi mum coding unit splitter 110, the

coding unit @B¢XHRg lﬁleﬁie 1?92@ lﬂ%w ipfosmaiihoutit Fededaispiror s Ak igfpaeHesin1 00 of

FIG 1 may cqmsmm RBotQ pah@idie pdwwa ﬁl@dict’ign ik, ta Iﬁréﬂlbtﬁdrﬁhodél %g% atsﬁf@ olfé |@Oc|-: ng
uni t O

unit and enc de det m ner
unit and enood 08,305 A5t SIS 420,00 b5 UL R e 130,01 FL
pi cture of amrannpmtbdwmga:qdﬂltmthrdwlemumedomagngml ts having pr edet erm ned

Si zes, &i’%g | mage data, ﬂ&ﬁa{agﬂlﬁﬁséfaﬂaéQ%&Paﬂ 5@&%%9;; ngd%? élc%oﬂdﬁq Lput to

the co unit and encodi n term ne ng unit
and encodi ng em@aﬁfeft@?‘?ﬁlmé@t 1420 hierarchically splits regions of each of

the ma>[wmm cqﬂlop&ati&uwm awgtréahpmatd@ca@eﬂm'éaﬁ%uema%uba@mI tter 1410
as a di@:ﬂ ens ? ndi Vi d % rfforms enc.odi ngﬁsbas d on coding
units rdi BOPBVaH%lb E‘Eﬁ'qdé ‘E‘&‘?&%’i‘ﬁ“’t PiFiHES Ened o difgfynum

i ndependent  kedin@unij iddnfohiatédd aboapeh tdded Depthcodiangnemling mode eroatdnh@ node

det er m ner 1Aﬁfzat9(1nql%lecro neu% £ Dre%R ra&e@ Holt tﬂe z?rggd Bits %gr%dTHee g(;[cfgd dePtBL(I)&pUt an
encodi ng resu accor 0 each region. R&°Enco i'ng’ node ncl ude
i nformation abdumaﬁanpm t(pdamgmmt s padepfth laivmgdhﬂ trastrentoding m@pf@n theregcln o the

ﬁ(r)]:jted dept h, ARMhm@ 0BG HnG! iHUhHRAE eadHaBRRAUE cRUiY dfit, Ble ithakf ARG O MaLi On
encoded based on at least one data unit obtained by hierarchically splitting the each

maximum coding unit according to depths.

[196] According to the information about the coded depth and the encoding mode, the
maximum coding unit may be split into coding units having a tree structure. Each
coding unit of the coding units having the tree structure is determined as a coding unit
corresponding to a coded depth, optimally encoded as to output the least encoding
error. Accordingly, encoding and decoding efficiency of an image may be improved by

decoding each piece of encoded image data in the coding units after determining at



[204] In order to determ ne an encodi nggnode and a coded depth to output an
encodi ng result for every independent region of a maxi mum coding unit, the
codi ng urwO 2anichs&aseodi ng node determ ner 1420 may per f oPeTAR200I/03Based on
codi ng units according to depths, and nay search for a coded depth having a
| east encoding error in original imge data and an encoding node related to
t he coded deﬂ)éabtor&%dé(ﬂﬂéwﬂlyccotdiﬁgﬁﬂéﬁdﬂ%miﬁist and encodi ng node determ ner

1420 t ts h St t
det or miti g, coRPRGIRT tEE P AmRL A b Tetgu R Y o SehoRY hase
codi ng unit olfe mﬁnmaﬂom elvnut meatodccbddpl]?mmnfeoccnhmg mndcammtdmg\@ tbeded depth

and t he encodi .
2011/ 087292P%&@g%%?%gé%g‘%%ﬁepﬁ%g%agé)g%t%gl%%’g ngg?‘lecfﬁqb?{ RIS A
cor r espondi ngPeH@YisiRjed Bsuitorage Bredivip or U’@@Sfltllﬁéd gueyaita iiverki430. [ 206] The

out put [uoHit 143Qo8MERHA aeddah%r TR c%ta@ﬂdérl NS IS &%Mﬂﬂa@%%hﬁﬁbc@ﬂﬁ@!ong

node accordi ng to a m codi ng nit ﬁ]o‘ g:ed Vi dma b

encodi ng nod& FTRER DiED EREIRRY NP W SieHIEIGH Y SR &t r&ugh 23.

predi cli® nodaGol6 & cifdilngiagimin ﬂlustramgkmpppndms 140®ifos phéddingd videmby on

| ndi cating Whertlsrll rr1nt haeskcogr{d s%hy rder Iacs: osr 0 2tlr9 exaem a\{\re Mo ntho 1t hent Since a

prediction nmodé ef E PRy peTder e hine a coding unit of a

coded de@ilh wRetérring tanIGfl@c tHaelpp@plus t140&k10b1dnbdma|xnmun weding mniraplitte

encoded in t t 7]nal. t 1430
hﬁl@%ddoﬁglr%l{ﬂht an9 ng%ﬁgﬁﬁgﬁhﬁﬁr Lé@ %ﬁ ili'leoug[%ﬁ Qlﬂft 154?)](')

may sel ectlveljyh(‘lg eterm ne _an or er-in mat1 on_and split

i nf or md#?dn ofThesapPsgtusAitt@ obBIKs rl@imry ‘%eoanoréﬁf% Qfrthe arpagates 1§ diGrhe

out put unit Lﬂ@&erfﬁyx@uhmadmgrﬁr@trgpﬁ&bpmo i oatnig ﬁﬁlt&ieﬁﬁhﬁﬁﬁr 1Y@ layid @t er m ned
order in which ski e.informati |nfor are out put
Accor di ngly. OBt bl baT LA eorses Sl S R tGienR i oh (e SHbE | o
whi ch ski p nmod# splideridad,i thercatink sigt artd embmmgmmemle&nﬁnmuﬂm and the output

i nformation i i ncl udi ng the skip node infornmation and
the split i n;:iﬁé{r%lriyxial @Qfﬁﬁq% I%g?éey[)lgi%’an ed in the selectively determ ned
order, [3 encddgedaxingeooditeaini{spoggr THHQ splitd @rpigifiretc @n diiup imaggenionf or mat i on

and the spli Endx%%%aing%n%h%ng ﬁreﬁ@t’eﬁﬁhbéf 6%, d&d ﬁﬁi@e'@ﬁ% afc%rdﬁl‘g%)(he‘?()d' ng
unit according to depthS nay determ ned according to at | east oone of an

i mage sequené@Xﬂrauwwéwg&n%tﬁ CW&)%‘H’ thecgfing 38 Ras ﬁ@chﬁlge‘ﬁe@l? SRpTHYel ongs,
a slice, a S|1ZLQ@3 type according to a prediction direction, and a

T EAIPT PP unlrtnd 8oy RoFk ¢ i 210) A soni L ghcer Rhigfg of "
det er mi ned f enrcheofehy masohiuny cmﬁhg upitciopuli fingn tthee Wexptrusn ealndenit spditter Ul | y
det er i ned ageordh%t %, deRlt 419101}11&1%%&%@@ bl ) BUIEQEN0 uni

[ 211] For exa ormat1 on an I|t
i nformati on #ﬁgﬂr@ég@fefl@ﬁlﬁﬁ Gregspandaigcth salihers fon gyery hedegrideniisgion hier-

information precRAesplihenhsBddihg bufif Q{d@kb&ﬂéﬁﬁde]@e%ﬁ%%ﬂw M%U)&Et&ﬂgh@%'ah atnd
e I nftornatl on comgunls

the split information_ precedes  the ski

of | ower depteﬂgor% pa pse ffr%%ﬁ&%ﬂﬁﬁ%h%@caﬂ% reSfJEfﬁTor%% W6t uni t
1430 may per fr@fion. é[me@dcmijng)mod@ﬁhy nmaingietlhﬁ)rmphm aboui @pmhb@my;anﬁ atchemgm p
node i nfornmati gﬁoas ane iege

nf or ma
output "uni ¢ 1430y 0EeR 55t Pre Bt uBPR B A BOPR e Bro e 3ts R,
i nfor mati on &rodpdhaigntwwita frequency of occurrence of a conbl nati on of the

split i ﬁqzﬂr natlh%fue?wolét&%nﬁ&rpﬁﬁ&qﬁl | Ao fyat '(%ﬁcd &%pjtﬁlo SRputSN P Eng | T bot h
in odi n

split ormation indlicatin at acorresponln% g nit is Sp%lt and
ski p node i nfSHEPT DIETY wémeaflﬁrﬁgeglﬁlap KB cPHAL HBidehy Fodipgunit and

corr espondi N@n&Sh ol iidternFindlON426 ngdyi o rivRe @nésdEn Ehesed el codifgusi®d i t and
skip infor ma'tal:(?orr]dmg ¥0 Bepths and may search for a coded depth having a least encoding error in
original image data and an encoding mode related to the coded depth. Accordingly, the
coding unit and encoding mode determiner 1420 may determine the coding units
having the tree structure by determining coding units corresponding to coded depths
for each maximum coding unit of the current picture

[205] Information about the coded depth and the encoding mode determined by the coding



30 WO 2011/ 087292PCT/ KR2011/ 000239 assbgned one bit. Also, in cases other
than the case where both the split information indicating that the
correspomaiprgliosaidag unit is split and the skip node i nfPormR2001mM0D23di cat i ng
that the prediction node of the corresponding coding unit is not the skip
node are encoded, the split and skip informati on may be assigned two bits
and output. [dit4dhd IR@daistpode dbkérinid43A20yd Aobrr&poReg andodanstailtaei on

coefficient an ediction-r. ed informati on such as a prediction
di rection anc?uf‘jJ ﬁ{ﬂtﬂ%ﬂu"\%g‘ﬂ%}e or a coding unit that is predicted in a

skip mﬂﬂ% | Seléetauymeit ypit t A30 mupmﬂunfunnatlohwﬁutrmgodeddqdh and i emcodept roode
predictor i 1A8C urrent
Coding uni t ezl 8 TRk Bk ARG, Byl 50 e‘ﬁz'f@ R ERba e el
maxi mum si ze isude ékl@dmd‘#gniﬂﬁm@%on ndicgfing-y thq_17a Pr§d1&t1m BeKe gf ageding unit

illustrating @ilslépﬂﬁlfd@tdiﬁ shROR I Ratiff fiaRg e @vh%th@ﬁ@le%dﬁ ngitdeddine & skip
and split or to.an exe Iar enbodl me Referring to

ord %e
FIG 17, the %%ea;ﬂaeai mfe dr5didiondaie @éﬁ@é}r@éﬁnltﬁ% ¢ %F fa‘a%l deiRarcodingy
1520, and a Giﬁﬂ@ﬁ@ﬁ:odfﬁﬁ[bpthﬂﬂmchmaﬁaﬁnﬂferiﬁlﬁl@slﬁf) nfodGinfbimariy Mgy Breresaap! e

of the appar at ys 200 %fntof ecod %@et ecei ver 210, the inmage data and
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mode information for coding units of lower depths other than the maximum coding
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[212] The output unit 1430 may perform encoding by combining the split information and
the skip mode information as one piece of split and skip information. Also, the output
unit 1430 may assign different bit numbers to the split and skip information according
to a frequency of occurrence of a combination of the split information and the skip
mode information.

[213] For example, if both split information indicating that a corresponding coding unit is
split and skip mode information indicating that a prediction mode of the corresponding

coding unit is not a skip mode are encoded, the split and skip information may be
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[233] Also, another exanple where the data extractor 1520 of the apparatus
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the skip node information is 1, split information of coding units having

| ower dept hs igl@ s}ﬁptmdneedcctramlgeo st skipinddé fnfdh’ﬁeuekmyrﬂediewrﬂﬁtreﬂnsefdr@mei s 0,

the split information e Accorcfla{'tl rin |chth
5031/ ey 202 PeEH BB T BEE B sod R RN i a s FOne i Ge okl EREibh Qs
i nformat i on &péing@hity not@adaxisuascodolg vowms whithddthe Skdipg modés sphif ecaoatingto O

about the max| gljﬁg ?Qgi'dt

codi ng unit T%Ji%ﬂ},g@lm& H%ag 6(%? ﬁll%ldﬁ)eﬁg%gaeﬂeﬂjtu r{é?wrl&n%rlj%n ; {salsllt

i nformation Preshied int 11&@@r1ﬁgcq9rﬁltlgmiaesm\rm@mtﬁ>ena@pnh of 1, skip rmde
11 nf ?L mq%z no mctiaﬁagépdntact]pﬂtﬁmt ¥ Oftrdt gltwpttcetm g@&itdrtghphttfdmﬁga@?ataﬁfeag the
epth o mpde in on_0 and s i nf.ormation 0 abo e

codi ng uni t %mmﬁgu%@we @ lﬁf%maﬁon@ﬁtaeﬁﬂ& n Oﬁ%tl%toraﬁ ‘iﬁ’ggﬁdmétﬁl it

i nformati on acaimug td the depihi, r@rumamplkﬁﬂﬁnaaﬂloﬂgﬂtthﬁd dleiptiffophatihn iski p nmode

| nfor mat i on € 9acq plcl()ltrrel r(])];lgr W%E)al%n 9 aboq)[ cﬁct gﬂa‘? unl0t 10 % e{rllng t he
depth of 2, fé G&ECTRIPSPAREIC SRS YRS S YeRac g Ptm f%% avi nggthe
depth of 1, apﬂdt srhdlfﬁtwobes phfpdit red $kop inforatrsion 1st¢ed0®1mhtlrrg apeitespbddidghavi ng

t he depth of t I nber
of “the spl ¢ TTEfnkE: SEAHAY bR “tfn§@@a%thrﬁ“t G AR RS ok Riter B
codi ng unit fewesprading codinggpit iy radicted in prliagredeima ke dqteminesh aged on the
illustratingsg® tﬁmnﬂfrmg{'l@lpdl ng and decoding skip information and split

o0t oot Tl 131%60%? | it Qe VR P2 it Dy i A SO B aat B4 iR B T such

a manner t hatforsgitioh fomd ardiegt uranthptrie pedésedsiki qxkippolede, aho nugtnooaxteec an-di ng t o
a split firs t tr 0 . t eads
encoded vi det(go@?aiugﬁ%r IQC?C@(%I ?eggglhggﬁ%ers_ %]Tg%\%o%cﬁh{;\ﬁ%&g@%ﬂr%ée& ?&)? %é mat i on
and the spli telpied orfoemniton sacleay epgdicfios direcTivatanil 9 motipnogeioat Viomon 6sr
according to Eé&i@ctéﬁhhéx ﬁlfdrﬁ{anﬁi‘?*fé}%doodh{g%n%hﬁ 1%&6@:%&5 ajsﬁ b&2dgy 8Pl 1 t

i nformation about a maxi mum codi ng uni t havin and det erm nes
whet her the ABEIRFIHEH SOEFIRE: driordinglysridecoder 1?%0 nay aetemrﬁ%t%dwéma. on
1650 that thenmamneumda Lﬂ@tbyﬂbdrrdvﬁn@ﬁiotlﬁﬁ lidformdtion dmt;iﬂaﬁctwnqmed@cm
operation 1652 Ino ian .is read andltis
det erm ned %}ﬁeﬂ'lrrf | %:td%Plis?élclﬁ‘tlllflaSglpplpg @gerflﬂggl p Mode. |f
it is deter nitomdhtion obﬁer@t&mﬂoﬂﬁ@mmﬁmmMmHawommmmf thegjadjmient i s split,
the nmethod proceeds {6 operation 1654. In operation 1654, split information
of a coding dnit having a depth of 1 is read. Simlarly, in operation 1654,
it is dé¥rm ndg dﬁmcteﬁgﬁm %@Oémmgdqﬂn\n@eqﬁm prgording Wespeading unit ofsatdagst . | f

|1 t isd tet er lmo?edodela dgpﬁﬁrt%% bRAy litﬁ?ﬂnﬁ@ %E)dﬁqEEnﬁ QﬂtHé?:ﬁkaUeH Jh@é()ldml l%aﬁﬁd ggpt ht ﬁf
is not split according to split. infor ion o e .codi ng uni aving the
depth of 1, ttltf‘elnfﬁﬂrﬁtiﬂn %é‘?&@dt%d%%ﬁ 9¥BRE MPfe-oper ati on 1656, skip
node i ngzF|mat itsroddéd ddierecrostidngdesniata Ihaybdﬂgaﬁshﬁttdia@t\hnﬁﬁs termhalsaattich hayit is
determ ned in (%ggrc%ttllleoxpldemg‘ta%r r%% tD gto(f:e% tol“}me[deQ/{i’Ic\él ng the depth of 1 is
split, the method: roceeaos 0 op &Y At Pon 1o & operation 1658, split

i nf or md22@n ofThe acppdtatmg 1460 of Fﬂa}ulﬁgmé tltbe;nphraets 1200 S)f FEadl 7amaly il¢teingne an
determ ned whgidher sﬁlpﬁl(ﬁg%ﬂaﬂnﬁmn anﬁgtshogf&r&eua?ﬂt borgtde%ng% d%% dnttt adf It s

determ ned in operat o (ﬂTunl havi ng Cg of 21is
not split, tKECIHAGNBEIGO6EEHS. Msoobersid ohEesD, mpde iEmatippANd BSOPliski p

node i nf or maghfeAnQfontHigy B@@Btaﬁnﬁéh MQ&%@{I%Z 2&2@%&@3@ b HRQARBIHodNir-

havi ng t he dﬁﬁ?th of 2. i In opera ti.an 1658 t hat

n
e oo ne. a0 afg ea iRt sl o TR s et Re T h P o dRd to a
next depth. [238lind dndtdveoding plividomilatalSiBe: bt otdee oﬁﬁpakqimede]ﬂﬁﬁmubrpmtcs an
encoded bits & des
split infor tﬂﬁ %@é@%@#ﬁ H%f Hg{l ]’w %:I rlsﬂiglot ﬁﬁéhﬁ& rggltatﬂg&gg rggtgtor 1520
of the appar altangmmgmeff@mw@Wd@éﬂrtmrd@@rqj’ada according to an order in

whi ch trheyski gapge 1111ﬂfr9t%§@6d19g‘uﬁ&dac%}@u%% lcbdddeptHTeh h%x%@mrc%éﬁilg %391
That is, in operation 1670, according to the skip first nethod, thé data

extract or 1526cHdiggdo %fk?’ff’nﬂﬁ%féf eogHPRYi on about a maxi mum codi ng unit
having a depth of 0. If it is determined fromthe reading that a prediction
node of the maxi mumcoding unit is a skip node, the decoder 1530 nmay decode
the maxi mum coding unit in a skip node. In operation 1670, if it is

determ ned fromthe reading that the prediction node of the maxi mum codi ng
unit is not a skip node, the nethod may proceed to operation 1672. In
operation 1672 the data extract or 1520 my read spllt i nfor ITB.tI on of the

Y . o A PN~ "



[241] If the output unit 1430 of the agparatus 1400 perforns encoding in
such a manner that skip node information precedes split information for a
maxi mum cwoizog/esmisz and split information precedes ski pPebdeR201f®n2BaL | ON
for coding units other than the maxi num coding unit, the data extractor

1520 of the apparatus 1500 reads encoded vi deo data according to an order
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shown in Tablf(()armzitio an sll-l%bllnfeormat[lo (g) la‘t?ou%][he co?hbnlgeur%t 1%32?1avmg r"he depth of 2,
split information O and skip information O about the coding unit 1628 having the depth
of 2, split information 0 and skip information 1 about the coding unit 1630 having the
depth of 1, and split information 0 and skip information 1 about the coding unit 1640
having the depth of 1 may be sequentially read. Accordingly, a total bit number of the
split information and the skip mode information of the maximum coding unit 1600 is
16.

[233] Also, another example where the data extractor 1520 of the apparatus 1400 reads
skip mode information of the maximum coding unit 1600 of a current picture earlier
than split information will be explained. In this example where the skip mode in-
formation precedes the split information, if the skip mode information is 1, split in-
formation of coding units having lower depths do not need to be set, and if the skip

mode information is 0, the split information is set. Accordingly, an order in which the



Skip node information and split informagion Total bit nunmber Split first
method (FIG 19) Split information O, skip node information 1 2 bits Skip
first netwoao(1Ris@9220) Skip node information 1 1 bit MuePCWKR200d0nZ$OUN t
skip first method (FIG 21) Skip node information 1 1 bit 36 WO
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split information and the skip mode information are set or read is as follows.

[234] Skip mode information 0 about the maximum coding unit 1600, skip mode in-
formation 1 about the coding unit 1610 having the depth of 1, skip mode information 0
and split information 1 about the coding unit 1620 having the depth of 1, skip mode in-
formation 0 and split information O about the coding unit 1622 having the depth of 2,
skip mode information 0 and split information O about the coding unit 1624 having the
depth of 2, skip mode information 0 and split information 0 about the coding unit 1626
having the depth of 2, skip mode information 0 and split information 0 about the
coding unit 1628 having the depth of 2, skip mode information 1 about the coding unit
1630 having the depth of 1, and skip mode information 1 about the coding unit 1640
having the depth of 1 may be sequentially read. In this case, a total bit number of the
split information and the skip mode information about the maximum coding unit 1600
is 14.

[235] FIGS. 19 through 21 are flowcharts illustrating methods of encoding and decoding
skip information and split information, according to various exemplary embodiments.

[236] If the output unit 1430 of the apparatus 1400 outputs an encoded bitstream in such a
manner that split information precedes skip mode information according to a split first
method, the data extractor 1520 of the apparatus 1500 reads encoded video data
according to an order in which the skip mode information and the split information are
read.

[237] That is, in operation 1650, according to the split first method, the data extractor 1520
reads split information about a maximum coding unit having a depth of 0 and de-
termines whether the maximum coding unit is split. If it is determined in operation
1650 that the maximum coding unit is not split, the method proceeds to operation
1652. In operation 1652, skip mode information is read and it is determined whether
the maximum coding unit is predicted in a skip mode. If it is determined in operation
1650 that the maximum coding unit is split, the method proceeds to operation 1654. In
operation 1654, split information of a coding unit having a depth of 1 is read.
Similarly, in operation 1654, it is determined whether the coding unit having the depth
of 1 is split. If it is determined in operation 1654 that the coding unit having the depth
of 1 is not split according to split information of the coding unit having the depth of 1,
the method proceeds to operation 1656. In operation 1656, skip mode information of
the coding unit having the depth of 1 is read. If it is determined in operation 1654 that
the coding unit having the depth of 1 is split, the method proceeds to operation 1658.
In operation 1658, split information of a coding unit having a depth of 2 is read and it
is determined whether the coding unit having the depth of 2 is split. If it is determined
in operation 1658 that the coding unit having the depth of 2 is not split, the method

proceeds to operation 1660. In operation 1660, skip mode information of the coding
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determined from the reading that a prediction mode of the maximum coding unit is a
skip mode, the decoder 1530 may decode the maximum coding unit in a skip mode. In
operation 1670, if it is determined from the reading that the prediction mode of the
maximum coding unit is not a skip mode, the method may proceed to operation 1672.
In operation 1672, the data extractor 1520 may read split information of the maximum
coding unit having the depth of 0. In operation 1672, if it is determined from the
reading that the maximum coding unit is not split, the decoder 1530 may decode the
maximum coding unit. In operation 1672, if it is determined from the reading that the
maximum coding unit is split, the method proceeds to operation 1674. In operation
1674, the data extractor 1520 may read skip mode information of a coding unit having
a depth of 1.

[240] Similarly, in operation 1674, according to the skip mode information of the coding
unit having the depth of 1, if it is determined from the reading that a prediction mode
of the coding unit having the depth of 1 is a skip mode, the coding unit having the
depth of 1 may be decoded in a skip mode. If it is determined from the reading in
operation 1674 that a prediction mode of the coding unit having the depth of 1 is nota
skip mode, the method proceeds to operation 1676. In operation 1676, split in-
formation of the coding unit having the depth of 1 may be read.

[241] If the output unit 1430 of the apparatus 1400 performs encoding in such a manner
that skip mode information precedes split information for a maximum coding unit and
split information precedes skip mode information for coding units other than the
maximum coding unit, the data extractor 1520 of the apparatus 1500 reads encoded
video data according to an order in which the skip mode information and the split in-
formation are read.

[242] That is, in operation 1680, according to a skip first method for a maximum coding
unit having a depth of 0, the data extractor 1520 reads skip mode information about the
maximum coding unit having the depth of 0. If it is determined from the reading that a
prediction mode of the maximum coding unit is a skip mode, the decoder 1530 may

decode the maximum coding unit in a skip mode. In operation 1680, if it is determined
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operation 1690. In operation 1690, skip mode information of the coding unit having
the depth of 2 may be read, and if the coding unit having the depth of 2 is split, the
method may proceed to a next depth.

[244] Total bit numbers of skip mode information and split information according to the
exemplar embodiments of FIGS. 19 through 21 will be compared with one another as
follows.

[245] In detail, if a maximum coding unit is encoded in a skip mode, total bit numbers of
skip mode information and split information according to various exemplary em-
bodiments are as shown in Table 2.

[246] Table 2
[Table 2]

[Table |

Embodiment Skip mode information and |Total bit number

split information

Split first method (FIG. 19) |Split information 0, skip 2 bits

mode information 1

Skip first method (FIG. 20) [Skip mode information 1 I bit

Maximum coding unit skip [Skip mode information 1 I bit
first method (FIG. 21)
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[262] In operation 1810, a bitstream of;an encoded video is received and
parsed. [263] In operation 1820, information about an order of skip node
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extracted fromthe bitstream and 39 WO 2011/087292PCT/ KR2011/ 000239
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many regions predicted and encoded in a skip mode, it may be advantageous in terms
of a bit rate that skip mode information precedes split information. However, in an
image with a small number of skip modes, it may be advantageous in terms of a bit rate
that split information precedes skip mode information.

[252] Accordingly, a bit rate may be adjusted by adjusting an order of split information and
skip mode information according to characteristics of an image, a sequence, a data unit
level such as a slice, a QP, and a slice type. Also, like in the example explained with
reference to FIG. 21 where a skip first method is selected only for a maximum coding
unit and a split first method is selected for coding units having depths other than the
maximum coding unit, an order of split information and skip mode information may be
changed according to depths.

[253] In the exemplary embodiment described with reference to FIG. 18, skip mode in-
formation or split information is earlier read in units of pictures. The apparatus 1400 of
FIG. 16 and the apparatus 1500 of FIG. 17 may variably determine an order in which
skip mode information and split information are output or read according to a data unit,
a depth, a QP, and a slice type according to a prediction direction without being limited

to the exemplary embodiment of FIG. 18.
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[258] In operation 1720, for each of coding units having a tree structure, an encoding mode
about a coded depth to output an encoding result and a coding unit of the coded depth
is determined by performing encoding based on coding units according to depths,
according to regions obtained by hierarchically splitting the maximum coding unit as a
depth deepens.

[259] In operation 1730, information indicating an order of skip mode information and split
information which is selectively determined for every coding unit according to depths,
information about the encoding mode including the skip mode information and the
split information which are arranged according to the determined order, and encoded
video data are output for every maximum coding unit.

[260] Also, one piece of combined split and skip information obtained by combining the
split information and the skip mode information may be set. Also, a bit number of the
corresponding split and skip information may be assigned based on a frequency of oc-
currence of a combination of the split information and the skip mode information.

[261] FIG. 23 is a flowchart illustrating a method of decoding a video by considering a skip
and split order, according to an exemplary embodiment.

[262] In operation 1810, a bitstream of an encoded video is received and parsed.

[263] In operation 1820, information about an order of skip mode information and split in-

formation of coding units according to depths is extracted from the bitstream, and
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[267] While exemplary embodiments have been particularly shown and described above, it
will be understood by those of ordinary skill in the art that various changes in form and
details may be made therein without departing from the spirit and scope of the
inventive concept as defined by the appended claims. The exemplary embodiments
should be considered in a descriptive sense only and not for purposes of limitation.
Therefore, the scope of the inventive concept is defined not by the detailed description
of exemplary embodiments but by the appended claims, and all differences within the

scope will be construed as being included in the present invention.
[268]
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[Claim 2] The method of claim 1, wherein the order of the split information and
the skip mode information which is selectively determined for the
coding units according to depths is determined by at least one of an
image sequence to which the coding units according to depths belong, a
slice, a slice type according to a prediction direction, and a quantization
parameter of a data unit.
[Claim 3] The method of claim 1, wherein the order of the split information and
the skip mode information which is selectively determined for the
coding units according to depths is determined by the depths of the
coding units in the maximum coding unit.
[Claim 4] The method of claim 3, wherein the order of the split information and
the skip mode information of the coding units according to depths is
determined in such a manner that:
if a coding unit is the maximum coding unit, the skip mode information
precedes the split information, and
if the coding unit is not the maximum coding unit, the split information
precedes the skip mode information.

[Claim 5] The method of claim 1, wherein the outputting comprises combining
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receiving and parsing a bitstream of encoded video data;
extracting, from the bitstream, information about a maximum size of a
coding unit being a data unit in which a picture is decoded, information
about an order of split information and skip mode information about
coding units according to depths, and, according to the order of the split
information and the skip mode information, information about a coded
depth and an encoding mode according to a maximum coding unit of
the picture; and
based on the information about the maximum size of the coding unit
and the information about the coded depth and the encoding mode,
decoding the encoded video data of the picture according to coding
units having a tree structure including coding units of coded depths,
wherein the coding units according to depths are obtained by hierar-
chically splitting the maximum coding unit as a depth deepens, the
depths being proportional to a number of times the maximum coding
unit is split.

[Claim 8] The method of claim 7, wherein the order of the split information and
the skip mode information is selectively set according to at least one of
an image sequence to which a corresponding coding unit, among the
coding units according to depths, belongs, a slice, a slice type
according to a prediction direction, and a quantization parameter of a
data unit.

[Claim 9] The method of claim 7, wherein the order of the split information and
the skip mode information is selectively set according to the depths of
the coding units in the maximum coding unit.

[Claim 10] The method of claim 9, wherein the extracting comprises:

if a coding unit is the maximum coding unit, according to the order of
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[Claim 12]
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the split information and the skip mode information, determining
whether the maximum coding unit is predicted in a skip mode
according to the skip mode information before determining whether the
maximum coding unit is split according to the split information;

if the coding unit is not the maximum coding unit, determining whether
the coding unit is split according to the split information before de-
termining whether the coding unit is predicted in a skip mode according
to the skip mode information; and

extracting the information about the coded depth and the encoding
mode of the coded depth and the encoded video data according to
coding units of the coded depth.

The method of claim 7, wherein the extracting comprises:

if one piece of split and skip information obtained by combining the
split information and the skip mode information is extracted for the
coding units according to depths, analyzing a combination of the split
information and the skip mode information based on a number of bits
of the one piece of split and skip information.

An apparatus for encoding a video by considering a skip and split
order, the apparatus comprising:

a maximum coding unit splitter which splits a picture into a maximum
coding unit including coding units being data units in which the picture
is encoded;

a coding unit and encoding mode determiner which, for the maximum
coding unit, determines coding units having a tree structure including
coding units of coded depths and determines encoding modes for the
coding units of the coded depths by performing encoding based on the
coding units according to depths, the coding units according to depths
obtained by hierarchically splitting the maximum coding unit as a depth
deepens and the depths being proportional to a number of times the
maximum coding unit is split; and

an output unit which outputs information about a maximum coding unit
size and, for the maximum coding unit, information indicating an order
of split information and skip mode information which is selectively de-
termined for the coding units according to depths, information about
the encoding modes for the coding units of the coded depths including
the split information and the skip mode information which are arranged
according to the order, and encoded video data.

An apparatus for decoding a video by considering a skip and split
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order, the apparatus comprising:

a receiver which receives and parses a bitstream of encoded video data;
a data extractor which extracts, from the bitstream, information about a
maximum size of a coding unit being a data unit in which a picture is
decoded, information about an order of split information and skip mode
information of coding units according to depths, and, according to the
order of the split information and the skip mode information, in-
formation about a coded depth and an encoding mode according to a
maximum coding unit of the picture; and

a decoder which, based on the information about the maximum size of
the coding unit and the information about the coded depth and the
encoding mode, decodes the encoded video data of the picture
according to coding units having a tree structure including coding units
of coded depths,

wherein the coding units according to depths are obtained by hierar-
chically splitting the maximum coding unit as a depth deepens, the
depths being proportional to a number of times the maximum coding
unit is split.

A computer-readable recording medium having embodied thereon a
program for executing the method of claim 1.

A computer-readable recording medium having embodied thereon a

program for executing the method of claim 7.



