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and decoding of a video by using block merging for prediction encoding.
Background Art

[2] In order to encode blocks in a current image, video compression technologies
generally use a motion estimation/compensation method that uses prediction in-
formation of a most similar block from among neighboring blocks, and a compression
method that reduces a size of video data by removing redundant data by encoding a
differential signal between a previous image and a current image through a discrete
cosine transform (DCT).

[3] As hardware for reproducing and storing high resolution or high quality video
content has been developed and supplied, a demand for a video codec for effectively
encoding or decoding the high resolution or high quality video content has increased.
In a related art video codec, a video is encoded according to a limited encoding method
based on a macroblock having a predetermined size. Also, the related art video codec
encodes and decodes video data by performing transformation and inverse trans-

formation on macroblocks by using blocks each having the same size.
Disclosure of Invention

Technical Problem

[4] Provided are a method and apparatus for encoding a video by using block merging
and a method and apparatus for decoding a video by using block merging.
Solution to Problem

[5] According to an aspect of an exemplary embodiment, there is provided a method of
encoding a video by using data unit merging, the method including: determining an
encoding mode indicating a data unit for encoding of a picture and an encoding method
including prediction encoding that is performed for each data unit; determining an oc-
currence of merging with at least one neighboring data unit based on at least one of a
prediction mode and the encoding mode according to the data units; and determining
prediction mode information, merging related information, and prediction related in-

formation based on the occurrence of merging with the at least one neighboring data



encodes and decodes video data by perferm ng transformati on and inverse
transformati on on macrobl ocks by using bl ocks each having the sane size.
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[6] FIG 1 isnaachibdsdk di@gimmoafrelarRdappar atus for encoding a video by using
dat a uTb]t FIGS. 4 and 5 are diagrams for explaining methods of selecting a data unit to be

merged with a current data unit from among neighboring data units of the current data

unit, according to a related art and an exemplary embodiment, respectively;

[10] FIGS. 6 and 7 are block diagrams for explaining orders of encoding and decoding
prediction mode information, merging related information, and prediction related in-
formation, according to exemplary embodiments;

[11] FIGS. 8 and 9 are diagrams for explaining methods of selecting a data unit to be
merged with a current data unit from among extended neighboring data units of the
current data unit, according to a related art and an exemplary embodiment, re-
spectively;

[12] FIGS. 10, 11, and 12 are block diagrams for explaining orders of encoding and
decoding prediction mode information, merging related information, and prediction
related information, according to various exemplary embodiments;

[13] FIG. 13 is a diagram illustrating neighboring data units that are not merged with a
current partition, according to an exemplary embodiment;

[14] FIG. 14 is a diagram illustrating a candidate data unit that varies according to a shape
and a position of a current partition, according to an exemplary embodiment;

[15] FIG. 15 is a diagram illustrating neighboring data units that may not be merged with
a current partition that is a partition having a geometric shape, according to an
exemplary embodiment;

[16] FIG. 16 is a diagram illustrating an example where a neighboring data unit de-
termined to be merged with a current data unit is used, according to an exemplary em-
bodiment;

[17] FIG. 17 is a flowchart illustrating a method of encoding a video by using data unit
merging, according to an exemplary embodiment;

[18] FIG. 18 is a flowchart illustrating a method of decoding a video by using data unit

merging according to an exemplary embodiment;



mer gi ng, according to an exenplary enbedi nent; 1171FIG 2 is a bl ock

di agram of an apparatus for decoding a video by using data unit nerging,
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[25] FIG. 25 is a diagram for explaining a relationship between a coding unit and trans-
formation units, according to an exemplary embodiment;

[26] FIG. 26 is a diagram for explaining encoding information of coding units corre-
sponding to a coded depth, according to an exemplary embodiment;

[27] FIG. 27 is a diagram illustrating coding units according to depths, according to an
exemplary embodiment;

[28] FIGS. 28 through 30 are diagrams for explaining a relationship between coding units,
prediction units, and transformation units, according to an exemplary embodiment;

[29] FIG. 31 is a diagram for explaining a relationship between a coding unit, a prediction
unit, and a transformation unit, according to encoding mode information of Table 2;

[30] FIG. 32 is a flowchart illustrating a method of encoding a video by using data unit
merging based on coding units having a tree structure, according to an exemplary em-
bodiment; and

[31] FIG. 33 is a flowchart illustrating a method of decoding a video by using data unit
merging based on coding units having a tree structure, according to an exemplary em-

bodiment.

Best Mode for Carrying out the Invention

[32] According to an aspect of an exemplary embodiment, there is provided a method of
encoding a video by using data unit merging, the method including: determining an
encoding mode indicating a data unit for encoding of a picture and an encoding method
including prediction encoding that is performed for each data unit; determining an oc-
currence of merging with at least one neighboring data unit based on at least one of a

prediction mode and the encoding mode according to the data units; and determining



[16] FIG 16 is a diagramillustrating an exanpl e where a nei ghboring data
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method of decoding a video by using data unit merging, the method including: parsing
a received bitstream to extract encoded video data and encoding information and
extract prediction mode information, merging related information, and prediction
related information in the encoding information; and analyzing an occurrence of
merging with at least one neighboring data unit based on at least one of a prediction
mode and an encoding mode according to data units based on the prediction mode in-
formation and the merging related information, and performing inter prediction and
motion compensation by using prediction related information of the at least one
neighboring data unit on a data unit merged with the at least one neighboring data unit,
to decode the encoded video data according to the data units determined based on the
encoding information.

[35] The extracting and reading may include: extracting and reading skip mode in-
formation indicating whether a prediction mode of the data unit is a skip mode; and de-
termining whether merging information indicating whether the data unit and the at
least one neighboring data unit are merged with each other is extracted based on the
skip mode information.

[36] According to an aspect of another exemplary embodiment, there is provided an
apparatus for encoding a video by using data unit merging, the apparatus including: an
encoding mode determiner which determines an encoding mode indicating a data unit
for encoding a picture and an encoding method including prediction encoding for each
data unit; a data unit merging determiner which determines an occurrence of merging
with at least one neighboring data unit based on at least one of a prediction mode and
the encoding mode according to the data units; and an encoding information de-
terminer which determines prediction mode information, merging related information,
and prediction related information based on the occurrence of merging with the
neighboring data unit according to the data units and determines encoding information

of the data unit including the prediction mode information, the merging related in-



[26] FIG 26 is a diagramfor explaining encoding information of coding
units corresponding to a coded depth, according to an exenplary enbodi nent;
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[40] Hereinafter, 'an image’ may refer to not only a still image but also a moving image
such as a video. Furthermore, 'a data unit’ refers to a group of data in a predetermined
range from among data constituting a video. Also, hereinafter, expressions such as “at
least one of,” when preceding a list of elements, modify the entire list of elements and
do not modify the individual elements of the list.

[41] Encoding and decoding of a video using data unit merging, according to one or more
exemplary embodiments, will be explained below with reference to FIGS. 1 through
18. Encoding and decoding of a video using data unit merging based on coding units
having a tree structure, according to one or more exemplary embodiments, will be
explained below with reference to FIGS. 19 through 33.

[42] An apparatus for encoding a video, an apparatus for decoding a video, a method of
encoding a video, and a method of decoding a video, by using data unit merging,
according to one or more exemplary embodiments, will be explained below with
reference to FIGS. 1 through 18.

[43] FIG. 1 is a block diagram of an apparatus 10 for encoding a video by using data unit
merging, according to an exemplary embodiment.

[44] The apparatus 10 includes an encoding mode determiner 11, a data unit merging de-
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bl ock di agram of an apparatus 10 for encoding a video by using data unit

ner gi ngs2jac corAlicogli @toanpred@amiiad/ rudnpestt Bemieen tddllinphardaepadiag sstehil, a

i ncl udes an encodj de .determ.ner ,11 data unit nerqgi ng de-., 6 WO
9012] 008520 PE RO LERgoFIES" P patd un® gftibd Mikhss AR Hefthy iFinpripd
det er m ner 1Surégrdagomviemderncethod obdgstranaing one dath@ndpiptheahudiddd dh@runit

encodi ng a vi ﬂcﬁﬁ Y Hsihpg data unit nmerging is referred to as an apparatus
10 for encoding’a Vi deo. [ 45] The apparatus 10 receives video data, encodes

the vided dat a’lpg hrerrReratinly) MAY ercoge and evipeiat hrssurnepiphiormatin abopt g
]pr edi ct It on i mne?hdah&tdé_tegmﬂiﬁgaﬂ%fc@ﬁc%{ahta Qfka u‘ﬂit%%ﬂpzi;ﬁtth@ﬂ,lezt%_flgn@ﬂégfo?pé_ encodi ng
or plrctures O € viIdeo, a out put.s ncodl n I Nt or 1 O ncl uadil n

i nf or mati on &S@Bt’oré%’c BEGTA @%&ta&déﬁ‘fgnﬁﬁl%’ﬁg’%ﬁ ‘ﬁ?& r‘%&’@ Oqflﬁﬁmifﬁ%g She
encodi ng noddadetérinitrearandillaraitadetiegroupe a data unit for encoding of a

Pi et ur fsAnd Mo, ASLEH REAN NFRALNG RINSL: 19,8 B! RLTRALS B GOG, dal 2
unit. I'n'a video coO ressi on enco n nethod, I n raer 0 reduce a srze of
data by renoviergme retedined anlex patite durreni disoudbinghe eangidei ¢ati onit gropdidg

met hod usi ng gﬁh‘i‘ QRPOHE DG as 'a%aocgit%g{%%itw_ﬁe fRERAI it UG ERt@EM ner 11

may determn regul ar square bl or a partition in a regular square
bl ock as a d&¥ unit for prediction encoding. [47] The encodi ng node

dete 8 ECH tlﬁ Amnd ﬂﬁ/’ﬁe@/{ mer&;@%rﬁtrlﬂgﬂgg{g Qe 13 riﬁuygs@hﬂcnqmiq @It dhi€ tvhege
encodi ng net hod.such as .an inter an.ntra node, a s node r a

G oat ooge, PREICHERmR A i hodd g e AatdkiBu e arole Sk Pel B R 1
det er m ne additaiumitak aichedigats daefa vag ta bp nedgedt widnthdicngetitidam writ. One @h@ruaitc e

i ndex usef ul r Lcti.on: i rdj 0 1. i CH of
the data uni ﬁﬁ%@iﬂ%?&gﬁ%@ (sl DRoRAESALAL RS REEGIERTBEE, O
encodi ng nodesndigaie defi ygitigbe meeggidotithothe gpdentideta ysitedi cti on encodi ng and

rel at eqs@ddi t igp&adard dreMBerg®H¥ M @MhiRe 19" g%kéfnﬁ{bc@%d{dﬁ% M Heq: @atea. [ 49]
The data unit mergi ng detérm ner 13 may determ ne whether not only a data

unit whose prdeedt Vidh thesgErenidaihuihbepsingygensil mataed of gapldonHtowhose
predi ction npeRlidtnan Skéimoddén 0étaid, adidraily REecheANMMBIEGT dat@iod et ®r

determ ned by the. encodin de.determ ner .11 | rged wi at. | east one
et ahbort mg SRS i Beo 0 APLRL T o kRt i TR Bl i 3, FRon

nei ghbori ng dattar ofnthe currdre degtarungnire did¢ranioeyd fromaynasigae ghhotinOdaty egitor

i nformati on i ) i : td : :
differenti al %lt)?]%%rﬁlﬁghﬁfl lgﬂggéﬂ%g%efﬁgehﬁngm &%%%E'mg?ﬁi (g%iflrr@i(ca'Slengg?]ltE ]Ig3l/lb%rr11r%tgoded,
si nce auxi | i 8% Ynite @priagtong 4 lak bprrdarnal be coment datariay: oppframaiangnay be

derived by f@bio@Wbitd @ita fififs@iontadfing th @}%ﬁ@rbb@{dérﬁéfetﬁ.é clifr@ft dbfafudit®id e of
t he nei ghbori ng}data uni t rr.er%gd w.th the the auxiliary

.current ta unit,
or e ot Pon 1 Hedh HApEHE 1o e St CoMA B RAeN & o puda dH Ry S ncoded
selected, and one of motion vectors of the three data units is determined as a candidate
vector.

[57] According the general method of a motion vector prediction in inter mode, the data
unit merging determiner 13 may search for and determine one data unit to be merged
with the current data unit in a left candidate data unit group including all of a plurality
of neighboring data units contacting a left boundary of the current data unit and in an
upper candidate data unit group including all of a plurality of neighboring data units
contacting an upper boundary of the current data unit.

[58] Also, the data unit merging determiner 13 may search for and determine one data
unit to be merged with the current data unit in a corner candidate data unit group
including an upper left neighboring data unit, an upper right neighboring data unit, and

a lower left neighboring data unit contacting corners of the current data unit in addition



[51] The data unit nmerging determ ner k3 may determ ne at |east one

candi date data unit group including a data unit that may be nmerged with the
current osOa0105520n regi ons nei ghboring the current daPaToR2011/0Dk®9dat a
unit nerging determner 13 may search for one data unit to be nerged with
the current data unit in the at | east one candidate data unit group. In
this case, onetheastdidrlididith ugit QriRpiang khedipper @andakage dird tinit fidtip bBghebe
merged with the cur%int data unit nmay be determned in each region. 7 WD
2012/ 005520PCT" 04969 11521Accor di ng to a predeterm ned rul e preset
bet ween5¢inc odilnghiangse demethodgf dytstremeg aerendidae dhtadmiten therlehgamlidandi dat e

data unit gr Hﬁdnﬂgﬁ& rﬁ %%&h%de?&fn%n%%h%@ﬁﬁ{dagﬁgd @ GUI 1nGAL ufia unit and

a met hod of eterm one e candi dat e data It group may
be set. 1153tandidate dpfa uaﬁﬁé@m tied a methey of desapingiedns sepdidatgdatagmiin dige of

i nformati on abgut céﬂaﬁia@dd‘ﬂ@ﬁim@érodﬁh%ymerﬁré&t ISR eGatindaog o@ﬁét@rrﬂlﬂiﬂg @roup
in the at | east one region n hboring the current data unit_ and

i nfor mati on &BBEdYRE ?HBI(EI%B %‘B%%ﬁ?ﬂ%@‘)@ﬂb‘% adidatsilata YiHt SREP ¥ P dat e
data unit gr eupet, hkSAdihad max daphplicitineigdaitd unlt nmer gi ng determ ner 13 may

sear Chégﬁheacgﬂgg&gﬁéth%@?y 1nag1y£c{%?er1§1 %n%]; 1?61 ]]n%c%fdl Lﬁlgf'tstgtl)h%le?urr Wi dat a

unit a uni r OU as a
candi dat e dathe emient daga bt ftengenbn@ th: cehdidetg ﬁa@nmltdiateammdtm the left

11551Al ternathyfilite d&tQ%nH%}c‘}h UBhd ca!ﬁﬁfd%e%té’ﬁh?&éﬁrﬂﬁﬁe&ﬁ Y, &ﬁ?@érﬁilfﬁafté)r a

data unit whose predictio de Is an Inter node Inh the ca date data unit
group and m@a@&n@c&m@mén@ja@eacat@md@tea%awau@h@mraa@@ @éheaCQ]‘ﬁ‘?ftcafl@ ple daer ged

with the curfpanterélpt thatiRi ﬂlreedeldatteaiathﬁts ey b@pﬁematﬁay ifleines sdchesethé DM
anong candi da data. units. sel ect hte)e1 a cancahcgf dgt runlt to
be. mor ged i £hIF RGN BUERE R BY R P e g S T OB CHEEEP ner
13 may det er mayebegpresendhcliatéod atay herindplitidyBeznaled.

[61] For example, the data unit merging determiner 13 may search for a data unit whose
prediction mode is an inter mode from among candidate data units and may select the
data unit as a candidate data unit to be merged with the current data unit. Alternatively,
the data unit merging determiner 13 may search for a data unit having the same
reference index as the current data unit from among candidate data units and select the
data unit as a candidate data unit to be merged with the current data unit.

[62] Although partitions split for the purpose of more accurate inter prediction of one data
unit neighbor one another, the partitions may not be merged with one another.

[63] Since accessible data units from among data units neighboring a current partition
may vary according to a shape and a position of the current partition, a merging
candidate group including neighboring data units that may be merged may be changed.
Accordingly, the data unit merging determiner 13 may search for a neighboring data
unit that may be merged based on a shape and a position of a current partition.

[64] The encoding information determiner 15 may determine prediction mode in-
formation, merging related information, and prediction related information according
to data units. The encoding information determiner 15 may update the prediction
related information in encoding information determined by the encoding mode de-
terminer 11 according to data unit merging of the data unit merging determiner 13. The
encoding information determiner 15 may encode the encoding information to include
the merging related information according to the data unit merging of the data unit
merging determiner 13. The encoding information determiner 15 may output the video
data encoded by the encoding mode determiner 11 and the encoding information.

[65] The prediction mode information in the prediction related information is information



merged with the current data unit by usgyng a general nethod of a notion
vector prediction in inter node. In detail, according to the general nethod
of a notiwO202008520pr edi ction in inter node, a pluralitPCoKR2NAIHEHY e
vectors to be predicted with a notion vector of the current data unit are
determ ned from anong nei ghboring data units contacting all boundaries of
the current dl?ﬁlfatmgivtheéh% atprdcﬁctir(])ﬁﬂﬁocfel’(ﬂm oalgeﬂtgdarmemghimhhmgr aatd adnts
contacting a |eft un 1 current data unit

el anbor | no. s Ll b S Derr e E P r TPl s R R R PER R o
uni t, and onendyriochudasing mode githonating ioditaingnvhesher tint predicion modeef dieof t he
current data gl B! §SkRInoRNAd e GhodBbkBhaYEF] ‘&Ec%uﬁé]\xﬁl%ef figee data
units is determ ne ate vector ccor di I'ng the general

nmet hod of a mdl%wnmdeedrfﬂm@are@t%ﬁumﬁlw@@ctrmé@- the data unit nerging

det er m[G@]r 13 m}fn&gﬁlrgqaafe@ﬁnt@ﬂﬁatﬂﬁlt1ﬁélﬁhéh€inﬂﬁﬁad@{ aseldd beﬁ&n{)@atzfﬂﬁﬁl@ed Wi th
the current data unit

g ﬁ Cfl dat.e data unit lgIFOUE, InClg}Pgegl? al |l of
a plurality OTTHEEGhEY fi“‘rl’&“‘&“a‘fv eth; qale WHhnSEn g Pettppgd t he
current dat amﬁngﬂngaﬂdted mqfaﬁnmmenawaalﬁiddateEgld@trﬁonmmubngmcbcmmgmim ag all

of 2 prural Ty of A6l ARSLL A0, 0AL8 W L5 SRR AN YRR RANRSY Of

the current 8&?& un| uni ner]fS my
search for aferg¢pairdieasing raeiatﬁatrat tarbetmargedyd hﬁeng@dlg/mfdmtahen detemeiner at a

unit in a cop enE@d%dﬂhgﬂ{e?%ﬂgﬁﬁoHﬁﬁtfongﬁl%H%m &&ﬁéﬂ%d}gluggu#%ﬁﬁg 4 &bhn-

nei ghbori ng d a unit nei ghborin , and a | ower
| eft nei ghbotingjorat & Ptﬁ‘?’ﬂ“f“%’dﬁ‘?%‘c%ﬁ PGy ge of 4 flﬁéh‘aymgé#%a Wk andinit in

addition 8 y@a@ﬁg/m@B@éﬂf%&hﬂl%&ﬁ&léﬁbohhgdﬁt@ﬁlhlt@lﬁﬂﬂb%@f’e data unit

gr oup t he er .candi ata.unit f he rren a unit.
50771 0 & AHRBR SRR GGl usthinay P ReRisludh Rl SRUSETh T T’  he
| eft candi datfmndm)a andhinfotign fprmatiomatse tbr piedieioarencodingobadate andli Ktat e dat a

unit in the g?%ﬁ{)lecfs% &ﬁ;ea ﬁ i rEdlgﬁ&gﬁ% &t@qgﬁpﬁunﬁQy%dg&tﬁ&ma@; ng

one candi dat aunit in t e Cor er can rou
preset. Si nceresagionrefiondeariar retperieg i addipnef ingmmaamtilaed @p;raqhat@mut from

amobng a corr eaRRmMeh 1%1u9§1'“g%! ﬁ?e&&qc@%&x%ﬁléat %‘&td@}it RDeRERHRY o Aempet hod
may be inplicitly signal ed. tg finally determ ning one

nei ghbori ng dikegndrnetiqngyestor %F‘@EGH mtw C%Iﬁereem rvéﬁ@fma%&rh unit from anmong

one caneg|dat e Trteacotind irdeineitioh dedrhinet hEnia?fdbteﬁrﬁﬁhélvﬁ@t}%r datraerggtre@tedup,
uni t detern ne

one candi date ata n|t

ond one. candiyniiis e Ree THBRSS el o BT pF AR RGe A2 d et ™
group, that itiepshipbeteeciangiadattiondaide ofinidas, umteandbepaesibiey thaf thatdaiaSJ,mtss nce
each nmet hod qﬁer%git erm ning of neighboring data unit to be nerged with the
candi date data It frommy be preset, the nmethod may be inplicitly

si gnal é801 [ 61]In pdstexamplesy emhedimgnawheie daangimicnetaayrhererfonseday asear ch
for a data umhfa detQﬁl@erl@lﬁa%dd Kip RIOJORACeADIRD 1hﬂ6hﬁﬁudfp&%$erﬁﬁﬂlﬁ11§ neaddi dat e
data units anﬁlgma ect .the data &B% as a cand te.data ugﬂt to.be
merged with © mAteLingirating KheheipiegisHgn Soﬁéf‘é“‘%}ﬁ agpitds fig
det er mi ner 13kupsayocmealﬁcbﬂma§/ déteanidatvhethei ehdng imforiiagios aimcatmge\rheﬂeethendex as

the current dﬁltr%‘lt da][a dJéltltra%H] "’}}”‘i’%@l%oﬁﬁg” gatg %%E a{j '%'g g?@ IWII'[% e%&g ot?lgr b %Ead érg data

unit as a can a uni e curren
skip mode information.

[70] In detail, in the first exemplary embodiment, if a prediction mode of the current data
unit is a skip mode, the encoding information determiner 15 may set skip mode in-
formation to indicate that the prediction mode of the current data unit is a skip mode
and may not encode merging information of the current data unit.

[71] If a prediction mode of the current data unit is not a skip mode, the encoding in-
formation determiner 15 may set skip mode information to indicate that the prediction
mode of the current data unit is not a skip mode and may encode merging information
of the current data unit.

[72] The encoding information determiner 15 may encode motion vector differential in-



[62] Although partitions split for theqgpurpose of nore accurate inter

predi ction of one data unit nei ghbor one another, the partitions may not be
mer ged wiwo 20122008320t her. [ 63] Since accessi bl e data uni PETKRM11Z0089%g dat a
units neighboring a current partition may vary according to a shape and a
position of the current partition, a nmerging candidate group including

nei ghboring dabhatidniot s dhﬁaalﬁntnﬁyedhm ﬂﬁéh@egingr&ﬁo@m@ham@aday Aaediigé MYkther t he
data unit marg glg det rtm neg may grc f.tor a Qe%ghbori ng data unit that
may be merged"bagdd o Y %@aaﬂla 5318 4RSS 814 Current partition. [64]
The endddli ng ﬂ?’ﬂamsnﬂtalcmrent&ta@fmmhlslrnelgedmyh datighbonre @nzeulmit;ttlilaﬁncmi\idg in-

i nformation, a@gﬁqe{eﬁ{ﬁgﬁﬂs Rl QETRL bR in R @5@&@ i LRk Bhal

i nfornmati on acc ata u en CO ornmati on geternlner 15
may update ttlﬂéilfﬂt%aia&thﬁéﬁrrw@ldataéanﬁ lﬁﬁ@rgﬁa&w@htﬁeﬁle@h@@mg@ﬂa HRibraie ayn

det erm neg ?ﬁoi %&?@@Q@Q{lﬁg pE’@?ﬁ’&o@l%i@hﬁhﬁ‘tﬁf oflifie é‘lﬁ?&]_l_h"t @lhtﬁﬁhngooﬂ ﬂ{eac%thﬁlﬂa?d
nMerging o ata uni t merg e encoding information
det er mi ner tﬁﬁﬁuré‘?ﬂ? @ut“hté BW(,IB?fg erlThEIEﬁ ‘?‘Féé?b(?ﬁmg defrafty eflﬁ?éh%lnbl ng
rel ated inf orf@miauoﬁ daecaindi I@rriagb séthﬁergmtganﬂd)lﬁm‘atldrﬁdifghﬂgumént tive udatt@ unit

ner gi ng det er Th n i_nf QL R, i 9 et erm t put

t he video datrérgl%aﬁ%gl gtgile Cu&?ﬁe&gan%négs Ayt o eg1 e er%nfﬁémo g dagl l%nhé edjncodl ng
i nf or mati on. HlafN%EGClﬁealmlB?d}’ pted@ﬁonmfermatfoorqmuq aurenhdathenipr edi cti on rel at ed
| nfor mggAon | %zégalfa@ésg%% yﬂ&he&hml?r%%/a{&%ﬁ@ %elé'%%%%ﬁﬂﬁ% n%%%ﬁ%t ing

whet her a pred| tion no current data unit is an inter nintra
mode, a ski p dABdBIL BE caclingEiormsgen desimisgakhpmay crinee Braignaerieh do
i nf or mati on mynmﬂqﬂmﬂﬁatﬁiﬁl(ﬂtmrdnﬂagaﬁm| on indi cating whet her the

predic n of. the ¢ rrent dat a ski t node
P or madilon T riiseds ot b etrartatne Tk Baru Paske RouB e fuloebelhf wib & uni «
is a direct modgingfiGdfofined o ngiataginiteltiadrelthn msﬂ@p rrmtie and a dotardesgle] thBor mat i on
used to perf rgi ng
s performe d%B@d@?@ﬁf&mahoﬂf?%@}nﬁrﬁg?ﬂsnﬁﬁ .flféoﬁé ?&g%’?&&?& Enfgl%rla%oﬂ%]l 1{“3

mer gi ng i nf oudmtlng)rwhpﬁhdt auwgmﬂgnérpeﬁoan*rd ent defatuait yiiose p@dtcmb@mlér ged
wi th a nei ghhos ipgtgda@jga unit and nerging index information indicating a
data unit to he nerged. The encoding informati on determ ner 15 may encode
the meddthng | rlpér:ﬁ%lt indhe tasPRd e TRRIBY SRIDOHRRAL th@el?cé’&g’rgdpﬁ’éméﬂ%%?fﬁé{l?fon of
"a predict I OﬂSﬂﬁk@&eaﬂdp ahodalidfoirhQlontty pelicite ﬁlaﬂ@bgfﬂal@d’tioﬂgn(ﬁiﬁt(ﬂ aWatd unigind

regar di ng V\h((a)gﬁ] o a urr%ntadéatca unlrtC ang1 ﬂ} hboK;s datg (Hni t are
merged' . [67] BP‘e PO AIQ e A TR P RARTO SRR Y AT PREPCIHY dre

auxi li ary pr édingitiopdeferthmenbi imop datednime twhether nfegginminfomatoeds ¢modgt edi cti on
encodi ng of @,datd HOlfrect degﬁ‘f%ﬂﬂét‘f‘uin a8 SFL Pf%ﬁféuéi??ﬁ’o%e of BRURLARMEL 1 ON

rel at ed |nf0rnat|on may | nNc auxi I 1 ary pre ction information re err|ng
t o addi t i onalnjtaf deiseat moder bp geeadingonfragtien desemapeiold may saidiraeimeeain-

reference i ngepmatioditd AldicAgk Badedradidfibt mb@e Qﬁthlé %ﬁﬁéﬂt@ﬂtatﬁlﬁﬁld diB& rhodee, and
noti on vector 8 notion vector. different :Bﬁ{:}{el nf or tion, I#%S.Jreg-rhe encodi ng

i nformation GB¢ BE¥NRLFNCPEe H’f&;‘}glﬂ%flg?rﬁ?%@n HE e tan’érf'l@ jchprgrode

i nformation iof asetre@ciarditignbia direet piodeli thé emdmgdefolrmﬁmm@mmnd:tﬁeﬁla}on a
gloggleblr Ie: ?;I ?%Scpre?hrgg%em%gora%n ?odfn(d}cai%n%a éjlctll()%l 1%%@«?? e Cul%enq dgta unit
enbodi ment wirena adhteat mndle andemnay ﬂg:Odamergng)eﬁtbmamd %meamn%datmumt ot her
than asKip mﬁﬁmrzgtl%m?&%%ﬁbﬂgs b QLR dedGhed %E’tﬁér al&ﬂﬂ@;y RORAAR jRki P
node | nforrratl on Indicating whether a prediction Brrent dat a
unit is a skifprmasige of fike Ryt Hét wihis sacqdsd rwsd cmeth@ rrwggmglf%@rmwanan

i ndi cati ng \Mﬂﬁitmrve&tmdﬁmdrﬁm infl@ahAativn bt thaRdrrantRtA0OE eR@ddabadasaiibedr €
merged with e ch .ot based . on the sk||? node information. [70] In detail,

inthe first? léer{}rsé?ﬁfgml?%ﬁfn offmeMtnr edi cti on node of the current data
unit 19478 ski mrhntdamttohau&ddaqctphgmgrafmcrtmtmqnmdmtleralnodﬁrg1ﬂ35t [fBIyISSﬁﬂat?S Kip

mode i nformati on.f glcb&lgg %%Ec &hﬂéncgtgloﬂru%ﬂ‘ Fotr' Pl ﬂeen édlf#g‘%PS . Silfiofat a

unit is a Sklp no e nergln current
data unit. for inter prediction. The data unit merging determmer 13 may determme whether

merging with a neighboring data unit is performed for each coding unit, and the

encoding information determiner 15 may determine skip mode information and



[71] If a prediction node of the curregpf data unit is not a skip node, the
encodi ng information determ ner 15 may set skip node information to

i ndi cat e wbhap12dess2pr edi cti on node of the current data uRCI/HRR0NA04%ISKi p
node and may encode nerging information of the current data unit. 11721The
encodi ng information determ ner 15 may encode notion vector differenti al
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i ndi cate tha%ﬁén%ﬁﬁatﬁ{gggtg%ﬂgu %fg?ﬁslht?r(gl ﬁl}gééﬂepr i éem%lefljghborl ng data
unit, and may Iﬁb@théhkpdaededafamuaﬁmar&@aﬁg&g igfPrmation wetqsefh sgice VAU ur r ent

data unit. Oprédhhﬂldﬁtlﬂ%hnbﬁﬂﬁof d durfeREd£MGAIE Rtnod Bh@dB i the SaddQf bOBY H&Gp W t h
t he nei ghborin a% unit, encodi ng i nformation determ ner 15 may set

mer gi ng i nfo B ngeﬁgmgu FapRargiyt 20 gy disipepish p PHECHRIRCRUE current
data unit is aG@irdlll’@lt@&dlenﬁdﬂietfftﬁn a@r@llfdmmmmh@imcaowmguo chnad“néﬁ@/hgeﬁcﬂde
auxiliary pr ion |nfor |on of at unlt gar | ess
of whet her t%gmﬁﬁlfz T%rrltferg%ctea Uni 1 dlasretre?ncgglrec T th CI%}1{3}'}1“[”&1 avn kb%l’l H‘g dat a
uni t, the eneowdibegletarhpredaici@dingede erpmsn@mlelﬁndmylatem@d@rmﬁw@h]avect or
differential nle% Qéﬁﬁagt c'la%:‘uﬁ{ m 9?01% ﬁ?éTEreH@é ﬁ’ldé’}péﬁd a leze?&ndglcﬁlgctldﬂqof{’}n%pnd
exenpl ary enbodi nent” where 1t°is determ ned ta unit nerging 1Is
per for med on IHoEBRtEPN Mjthe prighhoring élﬁtaamstkﬁlﬁcméulﬁﬁar %Ftemleeg AfBIGEENCE he
encodi ng i nf @ideRtah@A refetRt aln@itiohDf BRYta@MEAALINIRI Bipodemay 8d piddéOfeat i on
for indi catlmgg1 whet her data uni &drrergl ng is performed on a data unit whose
predi ction & may be 1gIPAgiEky s [76] In detail, in the second exenplary
enbodi 18Ot , t higheencatnghfomiaiondticanindet & may mmodi:&kmo@emfcsklapomﬁﬂeach

i nformation t a
ki p mode, | aRFIanIRE e Aol ok SR IRR Rl AR Blhiorg 3.

i nformation deeencadinginfosnaton d¢taraingr Ae nyyenhede bash gierggng rﬁﬂaﬁ:drﬁltf@rmtlpe

encoded based,@%ih e ddiif@chadRder bﬁth{af@ﬁﬂlp 'Altemﬁg/el& Sthe 'eflcd'ﬂlr@' igfirfhiign node
of a current data Un|t is a direct node, he . encaod 1 ng i nf ornati on

det er mi ner 15CKEYINSEL HidY SetMerSHE rﬂﬁ%ﬁérlﬂf&p%tﬁprtte Bergaredet @nthigf 2 421848¢i cti on

nmode of the @ut’rlhglatpr&at@edmeﬁmhédpre&lcﬁ@ﬁ;tnoﬂede and may not encode mer gi ng
i nfor M]on of the cuu gp O&eeeruniet | f F rredigtti on. M a current
data u IS n © 43P %ﬁ 8 PR %aﬁ%%lg ’ﬁ%%‘?ﬁ ?Wﬁ?q% Ibgelflg?srﬁrner 15 may
set direct mddernimeokmanitonergog betiveatpeedittan wifpr Adpcthe eppargde [@Mmay fre-
current datadgilylcfiedlsid a}g;?ee fiforfHRAEn AT nERE ABA RN AGebhalyTatd on

of the current data unit nmerging rnformation 1s encode

det er m ned wirEdigionanedel qfalr%atqolrre@is a1 5KIp ATOgE hatedem sbip mpde wivrmation ght a
unit is encodedikasgd tﬁH"erch@mgﬁ‘ﬁfghﬂﬂldnrﬁe@Hrﬂﬁ{erB m cﬂ&t alt%hst/&fct(qr skip/

differential infornmation. of.t current dat i en r|bed
above in thediEr %‘%@é‘ﬁ%‘ihag Vlf@i%aé’&m’é ?atm[g?’g]e%)f &EF%Ir{H?ff gﬁnaﬁl%%*s E
splitting a platatumutes amyded)cbdidg unat negdinggetennining ingdrmadodindatading mhbthfar)r
encodi ng a pIaICl %%rencgopla;gld(’gltlr?%‘t')e? ﬁunné(}éhliga&mts ri)s{ c?e%r%%mé)dq ? ?I%glcﬂgl’l u%_}rgg rrg

pal’tltIOI’] f or erm ner
det erm ne mmelnemg deﬁegnm@gmfdﬁnatlwemglmabng W@edilat al Qmutremcsst Pendrgnged f or

each codi ng Wdjeen 3RLiddds e Adicigmiffjor mat i on determ ner 15 may determ ne
skip m)de information and 11
[82] FIG. 2 is a block diagram of an apparatus 20 for decoding a video by using data unit

merging, according to an exemplary embodiment.

[83] The apparatus 20 includes a parser/extractor 21 and data unit merger/decoder 23. For
convenience of explanation, the apparatus 20 for decoding a video by using data unit
merging is referred to as 'an apparatus 20 for decoding a video’.

[84] The apparatus 20 receives a bitstream of encoded video data, extracts encoding in-
formation including information about an encoding method and the encoded video

data, and performs decoding through entropy decoding, inverse quantization, inverse



WO 2012/ 005520PCT/ KR2011/ 004969 nergi ngoi nformati on for each coding unit.

Al so, the data unit nerging determ ner 13 may determ ne whet her nerging

wi th a newghboriosgzodata unit is perfornmed for each predPCTiKRROUMIOB969and t he
encodi ng information determ ner 105 nay determ ne skip node informtion and
merging information for each prediction unit. [79] If both skip node

i nfornmation andstorRhgiongaidihei FRidicionabmpesadon setheen pittugereropetelieGlideon

i nformation gf a current data unit is not encoded in the case of both a

ski p node an Wat a mer gi ng, the apparatus 10 may di stinguish a prediction
met hod [&Zlcor diThg pasedegkicpr o gerses tarecepreddiitstréapm tonextthottha ecarddd mglebo dat a
nmer gi ng. For I n .a data
ni © havi ng. ST ERG i erf ol A ERA R o B gl L A O R el G 2
data unit rrenr@é@dmfpﬂnﬁmea@m@m@l pdated mﬁrrtnaﬁaly i tbr: eaveding wfepage’ i ndex

and a referengg dfsé#&@tfa@iﬂ)r of nf&?}tdx%ctlsﬁqum@é infn@fiod, BreBEh8MNDRrdAG AL a
unit. Since th e for de ermnlg‘%ngre erence i ndex andztalreference

direction of & g&ﬁliﬁwd’ﬁlﬂ?e SR Ho OLRsgEn RESEyPREROr +1HRY e hay be
implicitly Slagnah@(brecﬂlaﬁl}n fﬁftﬁnﬁncmmchglmg’ﬁ rf¢ratdeatirededresnd neferdiveribdexencode

skip mode | nfagcri rr%ttlog Vect8r di Pentlgl{lgf S”BQ % 1C(ii10nr %H?rﬂgg?a orngl ng
rel ated i nfofhati on fof eac |on e enc0|ng PO Mat i on
det er mi[Bdr 15 Theypassevodschoti wgqtnagt m@igatgedfqrmﬁmmmqrgng antgxsioi p node
i nfornation fﬁ%na%%ﬁ *hnﬁ%@hkl%‘éstthe ﬁle}gﬁg?élétx&irbforrﬁa!ﬁ%neﬁﬁ@ﬂr@/ekﬂ?é&&ﬁﬁ%&w

det er m ner merging r Information to be encoded only for a
data unit hawqﬁlgm%rgmgég@rmﬁﬁl@a@tceﬁi% ﬁhéalgbﬂ@alieéft%#l%d@gaﬂ{hsg]a CPREINAEPAr at us

10 may det er & Rgret@t@onkibde mragpai&ﬁu&etype@ﬂa aoidhmgingniatsu a8etviiciena dat a

unit merging betwee redlc ion units so, the apparatu

el ect vl y-sHEoR el udhe FheliPriadioal Bframeadt Rt sty nitd way
Accor di ngly, anflyz tﬁle@dadmtlonnnmwadm}ﬂe pardadratype bf thesieiphbodangddtpunvderdedsed
on skip m)deg& B QE MRk ¢ glaat% Fhe data unit, the encoding information
det er m ner nmay encode at |east one of Skl p/ direct node encoding

i nf or md87lon i erliSt:aln B higstwhemplary embasementodeerse whethaidatonnibmergies gaedoumed i s

encoded, codipig déﬂi ﬁmtr@ch&‘ th&h Qﬁ&ﬁ Yde '1@&&1{%{11%&@%3' ﬁ%?sek/@g&éé@ér'zﬁgné(w&&ﬁ%{ an
occurrence of e@gl ng between caoding units is determ ned, and predi ction

uni t mer gi ng 2B ERE I Meds RFBMaEeR ohthe dadatttign dirsenst &?Ff%bﬁpﬁi Ek¢e of

(rjrer ging b ]fzt waetanﬁfneebvmhe@ fedflhg snfoisndRh &f Me®eh uliBidlexfrhdted Basks ot tHEl SROK
I agram or an

for COdI A u dat ner gi ng,
according to MuREaRefiy] Tomdbdr fied s G ios i 0d SRR i daCRy
par ser/ ext r aaboa skip rraldd bdmda)nusﬂun mpde péorhgdiondbe p@ser/dRonctoohl amy emm:t of

expl anat i on, “ﬁéf'% %Bﬁﬁﬁ‘étﬂy% Ahd afrreﬂ?gﬁgh%gflﬁovﬂhg?&e %d%ﬁét?&ngat a unit

nmer gi n% isre to as 'an appar at us deco video' . [84] The
appar atl$8l 20 rldedriegedrasiar s mearsxdrcleneirercr dléféerﬁlﬁt lnf@wﬁ%ﬂé’@toi agidtaodi ng

i nformation iyaglbygHdng thélfﬂéfg"fﬁg ir@&n@éﬁ@ﬁta@r}n@ﬂ@&%ﬁﬂe Wﬁéthélqnﬁaﬂduilhﬂyenwded
vi deo data, and.perforns deco

t hrough entr deca nver se
Guanti at on PR IR b 376 JBB ST Rk D o A0 ek BT BRI  on,
and inter pr ddtaamntomhmﬁ@gmazﬁth@me@bmﬁegdna ohitbesedton megingrisfovinalem, dat a.

h h
E)gg]o d-FI,‘- d ev Pg;%gﬁali egtra%tgﬁr ?% ne%%r aerﬁot one\/ec%(f glf}/e?gntlgi }nt?(t)rma%{)n tfro £X %ec%&%ctl the

1 ON
mode i nfor rrafont@trﬁammrdgmmgextmcaa@dllarmmmdmwomforramrmfém curretmm dateluatte@n

i nformation g §he 1BRgad it@gréaﬁfﬂ% DR[O daﬂéﬂﬁuﬁ%&%&d@%ﬁﬁ Qﬁ&gﬁbc?rﬂn MEAYa
extract skip npdelnformatlon direct. node | nformation ellke as the

predi ction myaE PRYIIRETZEE Infrmatie. dhe Dasser e SiELHr 221m%9xt@£t maa@n B i ary
prediction i aifedremial @foiniGloddiohga sedeREe bantantiddatly A6 exftctaukighsr ence
i ndex, and notion. vector di fffeflent ial information as the prediction related
i nformation. prediction information of the current data unit.
[89] Next, in a second exemplary embodiment where whether data unit merging is

performed on a data unit other than a skip mode and a direct mode is determined, if a

prediction mode of a data unit is not a skip mode, the parser/extractor 21 may extract

direct mode information of the data unit, and may determine whether merging in-

formation is extracted based on the direct mode information.



[86] The parser/extractor 21 may extragi nerging information, nerging index
information, and the like as the nerging related information. The

par ser/ exWoa0t200528 nay read nergi ng i nformati on encode®CTIHR2UINeWAL ext
nodel i ng regardi ng a conbination of 'a prediction node and a partition type
of a neighboring data unit' and 'whether a current data unit and the

nei g_hbcp_g(i)]ng daﬂthat 18niftic 1§E@dmtgqﬂeddbﬂidh Iﬁ@(}ﬁd’bﬂﬁi Aerent crilaidildmmya direzt yiode t he .
predi cti on npde artiti e t rin a unit .merge
B th ¢ e cur peseTaass e ok ghiP el BE ol e A RORR e 3% B sl
wher e whet hennfdehaicnrfrem peeqgived bitstrgyan. fQrr the bthen handd aft iaisumid thet hpredichamn a
skip mode 1S of@fehliclih dARAS R6L4 X AR hododaififto &%&&ﬁﬁ)tde%ngnﬁﬁﬂﬁ skip
node i nformation o ta unit romarece|ved1 itstream

det er mi ne whéthRarseieK GG 3 lnnay wetachmerping WEorgmiian fiom a feseiyed P%Eé@l based

on the [§1<]| p nogR pafkfeﬁéﬁ?dctd?m rﬂ’i}aéxtﬂa& mbtflori &ecto'i dﬁf?&@lntldllﬂ{foﬁnﬂfoﬁdif Glda@n node
of a current da ;&ie nit is nat a_skip based on ski node_.i nf or pat i on,

the parser/eXff fonghe W&iﬁgl‘é&’cﬁf%&aﬂﬁﬁﬁa‘? AR iR HE Y e AUXIHRIYRIFHE dat a
unit fromt henfbﬁm&lonadehratcsetdraamCr{bS&]aba'\lemplaerﬁletérﬁb(dschmeﬁwr 21 may extract
noti on ctor i fferent] ni t S Lhe nerging
i nfor n‘&?lfon an& Ja? un tl%lgrlg(ﬁ%/%eeg% haefj1 1 \glrléj[ggﬁrxrfl igmlgyvpglr %geas | on

i nformation aifslghh@rmmdaaa wimii ts pesfoemdr%ﬁsts@dn afThast ohg of & predictipg modadnd hat a
current dat achildind HolPheBRIALEH dhd thid Hag'éog(h\b}%g&@goﬁﬁibae Hitbind2RR §Hd ON

mer gi ng i nformation, the parser/extractor extract notion vector

di fferential MREAEIHE ﬁ%lﬁ‘ieéﬁlfplfrmﬂoa ety uat mef&%/ﬂé%ﬂea%%%;ﬂe@%pﬂlé@t ata

auxi liary pr %ﬁit(bhie@fbnl dﬁt@dlﬁgtﬂf@mnm‘ontah@ dediide ey eridalicd Hokd datacdoREn@tder
hand, if it |saég a current datglt unit is nmerged with a nei ghboring

data unit badl¥ulq FY P hPIFHEEI 2N e parser/extractor 21 may extract
not i on [9%ct or Rthrfekanpia,tthatlatamlhnmgermccbdem@smayqreﬁioxmdntbn prsdiceam@ahnd may
not extract t. [89]
Next i a sg%%fr?h c%)lﬁ(réer?{aﬁgﬁ Bé'#gﬂé ?Fﬁd?éu%ﬁ%l%d? fo%ﬂﬁlo%gff %Eﬁ%l%g}l%?%%lng Be
performed onuait @ataaiai;ﬁmmt mtslrged withehe aeighktqpingslden wmido degideaddeordatrebdsed
determ ned, i eﬁcﬁlﬁgin%mﬁogode of a data unit is not a skip node, the
parser/extractor 21 extract direct node infornmation of the data unit,
and may et er rﬁh%@%ﬁﬁgﬁﬁwt%@#gwgw@?%@%% Qods P gERatign 8< BT EAS tihe

di :c rect node Iédilfnialhﬁﬁtfd)mCh cd&né’@l&&h&&lﬁw&aﬁ@@lﬂ%@ﬂﬁé&d@%ﬁ% Ho@imihbat i s,
if it is readt

di d
e aceor ar el aRrBhg MRt fe fhe At i AR Ed bR Bt B o o

extract mer glfmgnatlnﬁdimmthoodiﬁgomta recei ved bitstream On the other hand,
i alosyr ead AlGglnpBLERKEL G IRCcOfala RS U 41 Hdkhalch g 2 di rect
node a cord| ng to ect node information e parser/extractor 21 may
extract mer gitREZinEfEPrRRIBHOF pashpiedieion; upddansi the daigamt meyggr/dereder 23 may

par ser/ ext r agkRimbé Wwyhe®Xici@fg withltad Rhteshe Hatd uhft ¢ fiteiaddd BREOHNRIel @R Of a
data unit based on thfe nELg)ﬁﬁﬁ i nformation and may determ ne whet her
auxiliary pr &YPERIHR IPReashistdIgiPn Witext r act ed as described above in the
first ¢odjodi melhe.dafORlit hoigedddcadei3tmagregé whdeeod eurréd danainjtdesevded twigr

mer gi ng vvith hhorin I. r se n., at

| east one of %4 %%,hggfsltéggﬂgum?hgs 8% angﬁjlg at%aurifor atR)%Ceé(Orla%g&jb)k)?h ga %lr/unl ts
based on predkiadter? lnpadman ‘p‘cﬂrdafqr enlatnmitte bg meggerdeﬂr@m@momg mmghh@mrtgndatﬁ he
data unit nepgge/ decoder 23 may determine a data unit based on encoding
informati on and decode the encoded video data according to the determ ned
data unPtl to rdst dhedaia pricmareer/dpappr Fomay RBshpTeevhether adargnifitg unitis

ner ger / decodefergadl Waly a ﬂ@lrgh@(ﬁlfﬂg Qt£1iniPhBEil 6h nPRgiaR thfoBhdtOR if ¥PERS adlited by

di t I %1 t dat
MR T e
encodl ng | nTt an [ er €| €3 € eaod nitea
skip m)ge i nf,Q q Jacc YR J(elele] | ksns@nd the
dat b unit erouphtByg MRSl A% hdl OF RBiCARiahe ERET: BOEAR ¥ lons
nei ghbori ng aialghbfermgthﬁ §ur|@s@1tfd@tarr®dh@a@edlmnrg:mlgd¢vgmif¢rﬁmlﬁmn vargieg each

coding unit. £984 nﬁbﬁﬁa‘uotnh?h@@i@ 8hit %}gé‘ﬂk&fdeg% Hﬁyz d@?&lﬁﬁféton@'agtaﬁﬁﬁ%s‘(' p
node i nformation and nerging informatjon for each prediction unit, and the

data unit mer§ErrERcBHRMCEATRBIA e i the ARt ARG capdidgierapninggup. A
nei ghboring data unit is generated based on nerging information for each
prediction unit.



[96] The data unit merger/decoder 23 mgy read whether a current data unit
is merged with a neighboring data unit based on nerging related information
ext ract edwbyotmsyar ser/ extractor 21, and nmay search f@CT&Rat1ZMOt to be
merged from anong nei ghboring data units. [97] First, the data unit
nerger/decoder 23 may anal yze whether a current data unit is nerged with a

nei ghbori ng daﬁcadataditalnﬁﬁgdo@rfoﬂ’ﬁﬂé@giﬂfgoﬂ thé oum@itiden unit B gH dxgerfrithel fodl
i nformation. uni.t is merged with the

ft ead t.hat IH? current d tat

ot onbor i o ahdt it ERde g8 he kRfe TR R batNt s ey ueorm no &t

| east @9 candiidateachlatethodnif degroummg ofaleyhbngn@addatait tnb¢ metpatl wrtythbe

e e 1" CRUGHE LGN T 1AL ngféséteﬁie%'?éh&?fngg%EHF@%%?%FEME& g data
re

unit based on nergin I'n nergin ormation. The

data unit rrerd@@rwﬂéfé%@é@r’d%sd@ﬁ@ﬁ gkt datgriRe @Weda&a@rat tgrhetmergepwithhey@uredf t h

the current dafadinitfated ¢h 4th&sBbnd (ﬁ%&hetﬁﬁ@oﬁ@é‘i@l‘nﬁﬁﬁlg a(i@ﬁdidb&@ 'dhtagfnﬁlg‘?oupb\ 14
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t he current & RIRTS & 113%“11%?@ fifege YRCBHENS ln|g §‘P 1%@’5

nei ghborin Tahd!amﬁtlli(ﬁi’ﬁf dder@inimg bne cﬂﬂﬁiln181nrthecﬁaﬁdatmdnodlt fouget er m n| ng of
g g g gfou

nei ghb ng d uni with the can unit -fro By be

or eset cféﬁ% he ne & g rse}/eit aé:Pol? r%pq}anilagr eE tract at leas onét t%?raﬁ%og about d nr’}g?hé)(eir Pdﬂga coder

23 may det er nérmenioge cd@dléata dit uni gb@lprfgrrg @.dlong ehleai@ne mrgiantei ghitoaing thet

based on at_ Cﬁﬁ@ﬁt dﬁfﬁeulﬁ)tf an@ 1%}19%110%09?& ﬁ{efﬂoﬁ'o@ge@rrﬁﬁﬂ‘@b&ﬁtcﬁta%ﬁ@inwt

group that is preset according t predeterm ned rul e “bet ween

encodi ng/ dec 681 HERS Jate K ZENDP- Ehfﬁé%thaalt drergratdesonen L h gnaylsteantng angidetdi n t he

candi dat e datgitdbé rrﬁfgéuﬂmt}{ @8kurlée daarmetased sra@tiafst dde mﬁfoepﬁmﬁ@mbo@t

| east one of inf out a ne determ.nin te data
s oroan’t e GRSk b BRI e R b R rRROT b
and i nf or mat iaanethdabeit determitihg dnodfatal @hie inmhnicaiglidate datatuait gnoup. i n t he

candi d dat rm ne
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of informati @cpoaﬂ@amdléatﬁé@th@alto@r albird candidaig data ueitnecoediag t@&lﬁmr@at e data

uni t group anpghaRf GleTrRtd @t ﬁ@&@%/d&oH&IMaﬁea%tf%f Hﬂn&' H&)Iﬁ‘@%&%lﬂt WRiidg 1 N
the candidate data unit group 100] For exanple tg data unit

mer ger / decodéhe Szglesrsiegenae friqe§tas rféPFrS%tt@t%i‘é%mLﬁﬁnFrgl% %é@ﬁ@ LdpPldat e data
unit, or a thbpé- 1@@@@@@%@@6&@ uflits, agC ey detegning thdheigivesiat daRtunads t he
data unit mer er/tdeCﬁg%{)e c y search for a neighboring data unit having
the sane ref@ %ﬂ%% i glse% e current data unit in a nerging candi date
group ¢10UpperAlicayaivelyeifghddath nyit deergeridacadsy 23 detemaiypede tisst panedatehdata

nei ghbori ng r ively,

T the data G feohL AR 8% Gybikh iR RRAEIARG yhc AT EREPNE Y,

a second candiedde theadagn Wi mergsr/decodey; Fgman sy dafoea agighbeHig dage et Whess t o

the preset l’é&l%i}ontrﬁ&ie%ihﬁllﬂdéﬂ rhod&hg%é@ﬁ{gq,qﬁdhdgtg Fuitzhs &Q@b&hlailéir a
nei ghbori ng uni t V\/nose E r.edi c ion.node is n miaer node in a rrertgl ng

candi dat e gr&ﬁ‘& B‘Pr“lgp ¢ U BBYG e&S&gB At LAWY #ePedieH Re t he
nei ghbori ng diatn&rgmi\vulaﬂlewuﬁeﬁhadamumtt to be rrerged with the current data
]‘3”” r@?%] SINge Sach ARG A 0f ? Gfmn@'cQ i ate die u%ﬁ%%ngi‘&lgn th%rr%'“'t
roma a corresponding can ni

met hod may bepondvg Qﬂnﬂidﬁtesiaganmnégroulp m@s]bemeudteanethpcﬂ mwrbgemph@d@der 23
may determ ng;.q,candi date data unit to be nmerged with the current data unit
by usi n?che eneral nethod of a notion vector prediction in inter node. In

detail [T9He d h& dat ynityepiger/deseddder maRdsteinie t erdidiée die vaisiabameigeto be

merged W th e Getaesit dd@tlmuu?ufsm nh@gé@hu €Sl ¢t o@eH Pectitiphediétisn
eft nel uni t s cont act i ng a

| udi | 1. of | t dat
ot Bouaaar 8 mpad it e 3%%%&%% Sl 09588 Bueins e gAY,
group incl udbagnagdd with éhepluneal data/ugf inuplpl caméige bmtla!ung gatpaneinding all of
cont act i ng. 2 HAReE, JUPHAEH AR AThTEE Ay DERDoLALEY TR QDb JIE 91 N9

related infor
unit and an upper candidate data unit group including all of a plurality of upper

neighboring data units contacting an upper boundary based on merging index in-

formation in merging related information.



15 WO 2012/ 005520PCT/ KR2011/ 004969 [1044 Al so, the data unit nerger/decoder
23 may determ ne one data unit to be nerged with the current data unit
based on worgizmgsizadex information in a corner candi dat @CaatRROUAMOBISYr OUpP

i ncludi ng an upper |l eft neighboring data unit, an upper right neighboring
data unit, and a lower |eft neighboring data unit contacting corners of the

cEr rent/1@gt a gﬂgct ,thé divatadﬁhit tﬂeogtarﬁdecddlaezjt afaly d@&ﬂdirﬂaing daiatuaituabé nga(t)gwprlviand

t he upper candi ate e.current data un : n
deta |+ the. dk ot 9 Dol Biea do Qe R b S BRGNP vt 1 on
and rmay det emmitgeougp 1hcludmgcaarm¢pdaefe nefighlorumgi datd rat, an spperveighnngiplebdrimfst

candi dat e datdﬁta'ﬂé‘ﬁtt arfll af’téﬂ»er ?efﬁ?e?@ﬁgrlﬁgﬁgﬂ %@It%ogﬁéﬂtwtﬂderg Bfa{he leBrr %a’t n the

upper candi date rou ta unit t IS one
in the cor neﬂm&atﬁdtﬁéalpé t@ﬁteaeﬁﬁﬁtftdl%%%a HAit groypjagd Hsrynpgr @Palﬂaiatﬁﬂata tut;t be
merged with tgﬁ%p%frtﬁ@mrr&aa@eauﬁitt [106] Al so, the data unit nerger/decoder

23 may rch n eterm ne on am)n e l.eft neighborin at a
units ﬂf&ﬂhe fIPtdS‘taﬁ ﬁgP‘&a]PE %%E%F/Cg’ﬁ?‘ﬁ g?%ﬁ%ng Bext %rﬁ‘?aé]ﬁﬁgr@ t he
upper nei ghbotdynigtedaime difiist Ganidfdatel’tﬁltasemt)fhdt B@ﬂd trdﬂnb éefdedndidamd datd Snit
determ ned, and on m h hbor| n ni cont ac t he
corners if tKe thit r%fotr:lgn%&{l&gattgd%atgg E}hnaig 9s! 9‘} pl%gr B dg%teo(%gaga{%mg%t to
be nmerged wi vhathial cudidetetdagatmat thai is ong ﬂtoth}: comet ¢rndidatesdta anihgohpds of

sear chi ng f Oheafido ! &I RObRELANARUA Lurtéhc bR, WRROD Wi th the current

data unit from-anon nel ghbor 1 ng units, the upper neighboring

data uni®d, an¥se.Hee %a gﬁ%atergtg/daatdar %rrtag S%ﬁlt FEand &etﬁﬁ@né QFl‘ﬁ EPE) 388N he

preset. For etm@ﬂlnélgha@@@f Gt GniksOif alem@t&ahdlﬂtatefmm urﬁth@ th@frrﬁdeﬂldne from
ner ger / decoder 23 searc for a nei gé{)tgr 'aﬂg?)a ?tmwho e prediction

mode is an i ATEPE MRS PFJF on# § AL f‘éF‘r‘ﬁeﬁle t he
nei ghbori ng dad anaifro aasongrike oaplbarimigtdatacurties ctmtagmg t\}ma tomelef harhieht dat a

unit. [108] Ahﬁcgéﬂé‘hht\c{%}t is %e%%r%ﬁ'éd‘a% oth aan%%S%ag%E%em tlﬂﬁ]ﬁl% St dé'E'it

nerger/decoder or a nerg orln avi ng e samne
reference i ndei as the current data unlt frontanDng candi dat e data units

and mii 168t er nhgs bhe, @ﬁfe%@% sOgcHRs %r%ﬁ&ﬁet@ﬁm%ﬁ%diﬁ&ﬁta‘lﬁiﬁto%@ g der ged.
[109] Since each nmethod of determ ning of neigh g dat.a un|t to be

merged with tHE t&aﬁ%nrtpétdétadlattafr% PRIORgE Higy ?ﬁéyelsa CHt a ujiltethg@PPYd may be
inplicitly singipab&thg datd GhitsThel Gahnaighboring®tgetitsdoandeig thd coByrd@by per f orm

I b d it. [111] The d i
Ter gor / decadere8s e Bl er i hENg AP G NEhE, Lt bYLaE R R 2 r ent
data unit i nnzayreaghfigr cemglibdane dgtaougs vdfosetpiegitbion imwgle dadraingaminletfan  vary
according to ﬁlo?tgg%‘?th@zﬂgdﬁaﬂﬁﬁé éﬂaﬁﬁaﬂietgmﬁﬁé pl% %ﬁhé 4R unik %S'L&le&r £

par ser/ extracto extract ion Tor each prediction
unit and may uBkte h%fnefﬁﬁig’i”ﬁgth?é}lla?fédlaiaﬁm@r mati on for each partition.

Al terngigsrel v, AlkdiatRRIYS 8¢doRtihg @F4 Plesed Indild, erel dadCiiniMREGeNGedotbrt Bday

I nformation 6sltg,la(:}chstkor a nelgqtgonng datg' gmt having the same reference index as the current data
unit from among candidate data units and may determine the neighboring data unit as
one data unit to be merged.

[109] Since each method of determining of neighboring data unit to be merged with the
candidate data unit from may be preset, the method may be implicitly signaled.

[110] The data unit merger/decoder 23 may not perform mutual merging between partitions
in one data unit.

[111] The data unit merger/decoder 23 may determine a data unit to be merged with the
current data unit in a merging candidate group of neighboring data units that vary
according to a shape and a position of a current partition.

[112] The parser/extractor 21 may extract skip mode information for each prediction unit
and may extract merging related information for each partition. Alternatively, the

parser/extractor 21 may extract merging related information and skip mode in-



WO 2012/ 005520PCT/ KR2011/ 004969 format kgn for each data unit. Al so, the
parser/extractor 21 may extract nerging related information only for a data
uni t haviwg 2a12m08itet er mi ned predi cti on node. [113] The paTAR2dEx04®wet or 21
may sequentially extract skip node information, prediction unit

information, partition information, and nerging information of a prediction
unit. The paffbinidtion forrdack 0@k ivan. ABY, thaghideleeximtor PRhagRxakawierpihgidlgedt he
prediction u i ut a partition

i .split.int it i nf 1 b
Predi et o VBT P LB A PO 2 B
mer gi nd1bdt weerheqadiergxtiasicr S 1 anaybeetjwariallp extdict skip mageiin orm#aiceo predlgion

apparatus 20 i : Ml I SKkip

modo | nf or mat p oS, KEHoF RAGHRh R AAkA AR AR PhEREAGPEhiE

predi cti on nmdde paftitigndafogmafifinmayingide inferpaiionpheutyyether dhe BRflistipn Hait is

information @plitik® FhedeordAhd intb@atPABEY Lk tidsi §pe. 21 My extract at |east
on i_ndi.cati ng whet her direct node

one of j.p/ di_rect node _encodjng,i nformt

i nfor mﬁ f%n offhmgp%raiua 2@6?3:3’ egg%\’:l%‘é%‘}ta 1%258?%‘“8% HataEpy MEGE 8 LEMRERI ng

i nformation icodingahithgr tidnetdrepredinti@cwitsr Aoethefappaa@s 00 nofy selediivedy units is

et o ned DR R OR T, R0 AN S GO AR IR cat no

whet her an occurrence of mnergi rgg Between prediction units i's derer mned.

Al so, the datfermation. mer ger/ decoder 23 may perform decodi ng by using both a

ski p and id; - ' i b0 onQkipT8Y
”‘?@PSA @ccgfcﬁﬁ%?, el?? gged{?cgﬁ)g%&ﬁ JRQ1aBXIHiAE tn@ﬂa él&% ﬁ{oﬁéﬁaohs%ﬁ é)_n%klﬁm_

decode video data s ata unit I ng based on codi ng ‘unit or

. S K ner
a predi cti onetnformatgn ofifee dafp ynigrihe pwr@égrﬁﬁ@&%b@@y sRricapt lged @8e oL deo
data by det exgipniiRgt RodedRbEIME enfoRdeondndicatidelBitBAEredi hedd intsinRtioRoflat a

unit having skip npde accqording to a preset rule and follaow.ng. a

ot er once | ndis SR B EopeRd et b ReBRE R orbBs hrbRinatrURTER o

nei ghbori ng adtechenan beduorentdet afzamguiicbding ugaciswietenmined, ael gediotemgidat a
unit. Since the 'Bg 'd@te%'nﬁfgaiﬁfdﬂn%&g'nﬁicaﬁn%%E{hsf‘%eodcﬂﬁ@%ctead} &oin§f erence
direction of & dara ur'u].t ving a s][<|p nmode nmay be preset, the“rdle may be
i mplicitly sibgisea@redictippunps isedefdrapaiedy Aksol ieidata Untignergeiédecoddi@3andunt  of

data rapidly gEHQﬁ@é@&ﬁingad}%sﬁngB&ﬁa@l@ip%n&ﬁ:?aﬁ&d‘érﬂiﬁed R6IERRES on RAUAIARY data
i ncreases and thus a data unit having a ski d r.a direct nod

ki p node o e
i ncreases. HOWEUBIONsPivRay deqorle yidepdatasypisekd fadr HBit SEHBY DSt @R M nes
whet her only cadiipanibl epleditiogaanpr edi cti on node is an inter node other than

Ki [ t [ d h bl ith
nei ohbdlTilg. mad bR RebPnge o Ranocr a0 T d i pd e Bg TRt fh'enr for
nacr obl ock nerdgxragd metteedce diregpiphiogd daw unitrhiayieg askgasodd dL8idinhe appset at us
10 and the apparlal #Siieing B YePRhELH A 2P }é@éréncg?ﬁ Efh %g@&rﬁg%&ﬁo@éﬁ I'ng

various sizes, various shapes, and var]ous prediction Jes, | may nerge
data units wistfighepanbests Ht futtee dp 18I Mevgedgyitathe daiehpodng dasmynit. Since
A]gcor dingly, usd ﬁ%ﬂ(ﬁ%ﬂr@&lﬁnggﬁ atarelﬂaJeﬁ& iﬁﬂ@iﬁld&{j@f@tr@ﬂdch ?ﬁe&tﬁinaibf%diawﬁlﬁf gatt:) ion
of nore variQus. nei orin a units, redundant data. e renoved by
referring to pere BﬁgeraFPO‘#enf%@% ﬁ‘éP’ieB% "rL“ﬁ ryle m.@?%\(bmph‘ﬁy Sighated.
2012/ 005BA0PC KRZA4d (30KA60 invraheds, thangeunt biadaebiapidipinedang, mdledzeoitodi ng
efficiency. [l . Fl [ i m.ill i.n i rin I hat
may be oy ged i A Tetnd R AR biet 34 B 34 AUARI el 6 o

a direct mode increases. However, since a prior macroblock merging method de-

termines whether only a macroblock whose prediction mode is an inter mode other
than a skip mode and a direct mode is merged and merges the macroblock with a
neighboring macroblock having a fixed size and a fixed position, the prior macroblock
merging method is applied to limited areas.

[118] The apparatus 10 and the apparatus 20 may perform data unit merging on data units
having various sizes, various shapes, and various prediction modes, and may merge
data units with neighboring data units having various positions. Accordingly, since
various data units share prediction related information of more various neighboring

data units, redundant data may be removed by referring to peripheral information in a



[ 120] According to a block nerging nethed according to a related art, a
nei ghbori ng bl ock included in a nerging candi date group of nei ghboring

bl ocks t ovbeormog2d with the current macrobl ock shoul d PET&R2e11gOM®OI Ng
bl ock that has an inter node and is encoded prior to the current
macr obl ock. Accordingly, only bl ocks nei ghboring an upper boundary and a
ri ggtdboundamdﬁfraﬁgwtlﬁw’blyeﬂlgrdglﬁfg’(Ebé(ﬁ)éiﬂéoﬂﬁlg epfeciemgl uded in a mergijng
candi gro 121]. Mer g: ocks. .constitute o regi on,..an

encodt pylnt oG 85 alSHERG Py PE SR B O DB A Gnn g Rty irent
accordi ng t onmeegbdmk agfondangged rblbedkst. For exanpl e, nerging information
about her I i i I; I

per for g m&cﬁ@%@%ﬁ%@%ﬂﬁ%@ R ?(%a?%%%f%g B ope dlock
merged from é\frﬁglﬂf@ an agpsaing sandidiie efong obneigkbeig toskstte bealeggorithdiebl ock
of the current8RGhRABOINGHK JHBMIdIR LREAHIRHANg bR IhARELLTINRY nidletang iP! ock
mer gi ng net hod %% or.dlEnqg}f to a rel a%g)g gr{& al.t hou hli%llm ur al ht% of bl ocks
contact boundr9des PEHPT 1OHBS EYFSHE ARG pAseqding r?n ABSFPHY &R o ck
cont acti ng amppgfeundad tind amghebahdiief che dcvereht haoklotkynapdesadlediddd at o be

merged with the curre robl ock. [123] That is, one of a first upper
nei ghbori ng E)Ifeg%]%g@“d]ﬁgé%tgg SOF | ng an upper boundary of a first current
macr obl[62K 31 Menged blockemay gorstituippeg regwit asbangbéingfinfomeatfonragt! neargingnt

macr obl ock 31.130d iFoRRERMInEhd e&@&%@éﬂd@% tglr dﬁgnégf RELENPBLLNGoR | ef t

boundary of the first current mnacrobl oc nd contacting the upper |eft

f
sanpl e of t h&X4MPl§t MEEgdtLBfERtAN abrty Whethseblogl Bgrgine isererermed 2u tfibledke
first currentndigigh @sb;b@fdﬁmsa,.mér@&%]blédkk@édtﬁﬁ,mf@ﬁgamn iddiReGNEhidRBRICK is
nei ghbori ng bl ock, 36 and a second left .ne h]?orci(n%gtbl 0 1%837 Efn%aﬁl ng an
upper |eft s%geéi P ATO8E SRYPRUAE Oﬂ%tﬂg’ﬁ Bk? ‘fﬁx%j“ Ehg Q1%L vhé’ly
mer ged wi t h theestecansblotk menbe emodebl ock 35. [125] FIGS. 4 and 5 are
di agra or expl.ajni ti [ ner ged
b aTEa et RORLA RAEBlOR fteBhe SEURE A 00 At AR AN aliulfa™C 07
data unit, acbualdyedblogkaconsichbeendaries e awrrek armsraigcke oty dingeghboring

respectively pdck28htabled L4 hgper fedr shhiBle gt thACGRE bEK hyBedRfcBied b be MET 9i NY
nmet hod according to a related art, although neighboring data units 42, 43,

and 44 cont adtergil Wb ErE WEsHdaROYPck current data unit 41 and nei ghboring
dat a ZTM@ 35,Th‘ltﬁis_, éite, of&rﬁfrsﬂﬁ)p@ﬁ)géigmorﬁﬂlgﬁ@ddk IM@@SMng)ﬁn hﬂﬁér@?ﬁﬂicﬁﬂ;}i ofiat ad
uni t , a data unit to ed with.the curr ata unit. is limte
Yo the data dteigsabRadodts O cakisubd i Gl B S ot o dplrfori £ 4
as a | eft neingichdodkgs ldaida sendrtd lefnsghbaiimridodnd 3 nerghtyirmg adeft hoandary of

nei ghbori ng ' h GLd i [ L .Jpossi bl e,
if predicti ogl%nﬁﬁrgg@%gl Y\?]%gl%lﬁgcgg’ggb? g‘g“tgg?‘g d&%}l}?ﬂs% r%eg{ %E]nﬂgiﬁglra erés?ki p nodes
or direct nodwsroblek Hanghbosalergedtatbs mergedwyith thedinoaszoparerirok 31004969
units 424nd 44kéliSe, MRk of @R&IoHE upfkraRighBbandBlotis 36 and g s¢PBhd fdt ne[i%l%z)}ing
According to g}cﬂgﬁa uni t ITEI’]?I nﬂ r}et ho?f‘qé)\ff the%ﬁ ar at us ﬁ]% Egg hi{
appar at us 20° )/ gongeting apipneh IetSapipleal asege %Prﬁpt‘ﬁl@?r@ 6F PR Ca Uni t s
t hat may be netigeld mérpdd Wik tlewer @it cud@hamaaioblodd 3fmy i ncl ude all of the
upper yghbord nits 42 .43 nd_44 an e.left nei,ghboring data
ants JESe oS- SAAPS R difuis 1o o R oAU AP G1cs bl B VBTRRLAE, 71 e
current dat ameiged with psugergklaf uniideorn amang ineighbormgdiatagniteif [theagiregnt data er

mode, whet heﬁmft,hﬁcﬁﬂ('ﬁﬂc'%et@ta Rl lid AxbRpBY SRFodMkh:, fosp&igBROr i ng dat a
uni t mai/ be determ ne 8] For exanpl e, one of an upper nergin

. . [12 npl e, . .

candi dat €lgr o¥sTeing i Flstidn gconding fih fatp 8Dy msseing gredhpdacepiding taz,rgla@,d and
44 gf dt he z u hﬁgﬁﬂthddgﬁ ﬁeigﬂﬁ)drirfg?dafﬁilynl i?e&(ﬂ%,QhMﬂ%@nt@@tda@ﬁlp‘po&fun @if ragI g
candidate A'. Likew se, pone of. ef t rgi ng. candi da rou i ncl udi ng
Che T ert nei bRy e Steihnethe g 4S5, 58080 6R FREoRHR a0k ot a unt
41 may be debenmdangdf ts carréefdatanmitgllng de@naitdabe nlergedCGnich e cuhrentulapernit
nmer gi ng candi ' f I | .y i
det er mi ned tgqggeﬁrgﬁﬁ%?o;tﬂgggﬁﬁéﬁégtag% E%P P&tn%@glgb%@ %%gu%q?%thtgﬁig{acdl}?éfiesyn * data
unit 41. a left neighboring data unit. Also, since only merging with a neighboring data unit

whose prediction mode is an inter mode is possible, if prediction modes of the

neighboring data units 42 and 44 are skip modes or direct modes, the neighboring data



[ 129] The apparatus 10 and the apparatyg 20 may determ ne a net hod of
determ ni ng one of the upper nerging candi date group 52 as the upper
mer gi ng csodnes2d’ and a net hod of determ ni ng one of PCh&KR2ef1/00dPgi Ng
candi date group 55 as the left merging candidate L' according to a preset
met hod. The information about the present method may be inplicitly

si gnal ed. Evenit§ Mdwgh4d ﬂ%@bﬂ@dﬂsﬁi&reﬂb@wtatatdaﬁsmeemetgeﬂet hod is not

upper B o o e e T A

in the | efFﬂGn‘éragnelglrlganaddldattgr@lpmfple@lbomh@dappamsatﬁlasmayab@ndrgeﬂevith

tus 20

22%{ Sa?g o tﬁéém%ﬁ{ &{15 gﬁt Hbﬁqagrlﬁag%enégff%ﬂﬂg ufﬁﬁh‘{l(@fg‘ﬁﬁoﬁ@e%dﬂap fs @ﬁ% '3%5? For
exanpl e, nei ¢AEBd Thrrgleﬂewhb@mgsd%wlﬁg@ Ae Yaped #ofle thinease; W&ék"heﬁfaor mati on
as the curreptedi@iod lidtictor4e édtrdnbgathd raﬂiem 122t} grlﬁgldaeaﬂhdﬁé& S RUR w2l a@,nd t he

| eft nmerging candi date ma et erm ned u

candi date A 2BHYY rian‘tiff é\gﬁeqﬁgrh&%&e%%fﬁ& Vglrllf‘ merﬁefff%{rﬂ%&tnﬂggg?‘?n% tg ring
data units cln@@rd&tdet@mafedupper Ieft sanple of the current data unit 41
whose ictigon is a u andi date group
52 andlﬁ‘ﬁgﬂ Ieflf())rrfﬁer(ﬁ?1 A Ongé)n | g mefgl%é C%%&Bate gg&%d%??el(r:l%dln A eﬁ pper
mer gi ng candindighborivg @ﬁzdumltﬁeﬂl éﬁ,tandelﬁg]fmlg: @m@dt dira enit 41 ntamm]det_emgwdete t he
apparat us 10,8 ?gér*}ﬁergﬁg%ﬁéﬁéte 20, MRYwist Nk loy a‘ﬂéﬂ %Fg_ﬁgecé?ﬁﬁia%f bl s5pper

mer gi ng candi da mer gi ng candi dat e as a nef oring

data unit tolkaudipg gledeﬁwrl%lﬁhqur@g&ﬁar%rs at@ AUnind BProfibe srERn &atraéma 4r eset
net hod. [ 132]mdylHeSletfmaid af aasfe nlel Qe caidagteals Ohe bf ﬂlém&)iswrhagmgrdiﬁdﬁaref

encodi ng and dec redi ction, node info rel

0 or mat on. A Pieath BT SRS PURTHAL RO PHE B S RRGHdP 1G 6 R ar y
enbodi nent s. dafh@n%&ﬁ@ﬁ%k@d%ﬂﬂ%ﬁhﬁaﬂﬁmﬂdlﬁﬁﬂ%Q [133] First, FIG 6 is a
bl ock di dicti

b ook, 4 1 2 A FNALRY 0118, JRAARE A RNSAch IR AugRspaLam, ATAEh o

i nformati on, OQ&@mp@ﬁm@eltgmgapammdete %wehiﬁ eSrtize eprmarmeﬁemg carrrrhdm dhaedha
occurrence Ofméﬂl%c?oﬂﬂé'tetrmﬁﬁﬁ bﬁ@of' the Q@Erﬁé@ﬂﬁ%ﬁnﬂﬂaﬂé%@&l}ﬁ% s?stthé’[bf%eﬁg’ﬁ?gt her a

predi ction node of a current data unit i8S 34] I n opé€ration

61, the apparaididaiqb’ %e@&estosamrﬁs%@%% wéqmeﬂon gms ﬂrq Rigsenbmediodyr r ent
data unit. |fm# &rlﬁ'@ﬂlﬁﬁllnygnﬁEdEEﬁﬁn thbegmufdreratloldeﬁ@t um;ireseﬁt et i woade,

t he skip node_infor mat i edrctron
e of "t no. ctrruny el nibir Bt ulR bRt AR B Rt Ton
'skip flag' wayditiee getuptsad o sedrdiBesyr thef leftimdrgingd etustidate &dini the teptenerigingn 61 t hat
the predictian,ode R tzf,laehelrg% s 4307 Yook 26548 BRURve B Frolal NOC
proceeds to operatrg 8 eration rging |n natron mer gi ng
flag" may notaseodsinddtigiithe uppermergingeradigia ey ang thsgef a%ergmg eandigpse Liaye
prediction myggcild thhe current data unit is not a ski p node, the rret hod
procee rati o I n operation 63, the ner i nformtion 'nerging
flag' cﬂZ“@nco &4 S PrRgi I}Fﬂt‘r’»}l?ﬁﬂag 5%%&1?1%11%% PRNEN Sre FROLe} IMPREPR 8h of
the current dataurient datvhoisel pr ¢ |upp¢r0ﬂergn@e:andidae gkoyp P thaleftrerging
determned a . rese e ti,on

et or ence i nddRar R SRR i Stbe BEEEHEL e AER APDRE e,

nei ghbori ng dergingindidate Le%é@em@éelwm@@wdgdamem@s elosest Hi arempreoh:ftof a
moti on vect ok, fyleto?%erk‘%irﬁﬂp@a&é ﬂ&t@?%o%&dﬁﬁé{n hgaé i%' dnaWRH nfdtie E@ﬁ@ﬁlgﬁ

[ 136] For exanple here 1's preset a if a current sl isaP
slice, a pr edeEging qapglidase eroyR Safand thedlel mﬁrgmgm%@atﬁgwpcﬁ i bode is a

skip mode is te&ﬁﬁndd%s&hd-h@e@rrﬁtg'lﬁg?I:zirﬁlﬁ’tiatd A" andane remhe@ﬂgc‘@ndﬁa@ IB slice, a
iS S to a Bi . direction, nce i.ndex t he data

di ¢
Pt bS] o ket e imetid 1 ukihe hoRe PO B Bhthr SRl Bhecat ng
of the data ulppetr mdresg candidatetA' and thedeft nerging karplidunde’ avaynelphbposgsildh e
di t f th
ﬁgfg[}b'oplgngo g{l‘%o Bé’k}%rgehjv%@ tht cuﬁgﬁ dﬁ Ll{nr?rtg{l %g&engrbta r#rés]pfrﬁﬁ'eﬁl%g:r "“t he a
current 1@t a JAGS. 6ra9d Ber@éockt agraelﬁdmi dxplaeing grdeesmf e@e@@n&md dgcedingt

nerged with %ré?ﬁdt%@%deﬂﬁfo@ﬁh@o& 'i‘ﬁetrgmg 'P&at@@'irﬁbﬂﬂado‘ﬂf Q{d’i%dh@t”on eidl g flag’
of the current data unit_ nmay be set to 0. In operatron 64, if the current

data unit i s OEHGER PG REXEGRBIGFY TP (Ejjé@ﬁntﬁnl t, since auxiliary
prediction information for prediction encoding of the current data unit may
be foll owed or derived frominformation of the neighboring data unit,
prediction direction and reference index information 'Inter direction/Ref

i ndex' of the current data unit may not be encoded. |In operation 65,

al t hough the current data unit is rrerged wi th the nei ghboring data unit,

rmtr on vector dr fferenti aI |nf or mat i on rrvd' is encoded. [138] In oper atr on

o, . L, I T o I T T .



20 WO 2012/ 005520PCT/ KR2011/ 004969 feregtial information 'nvd" may be
encoded. For exanple, a prediction direction of the current data unit may
i ncl ude awbi2et2@osi20ection, a List 1 direction, and a Bi PATMAR11000496P 139]
The apparatus 20 may extract and read skip node information of a current
data unit and may extract and read nerging information and prediction

rel at ed1331f or matst, (MGbasedblotk ﬁlhgraﬁkfop eﬂpldlelﬂgmf 1BEBd bDého@Slnigrhnti taleccrmﬁgwod of

ti 61 thro 7.
DT ations OO B Ol PGl il Sl Y ATLRY, SARLERD! N9 @
i nfornation, femehtipnsgicetdingrrordirat exdmiphirp emaodiorent @mcetorilimgeduoreacesecland
exenpl ary en@lﬂﬂ'n‘f@f'@hg rlggtlei%(;iﬁﬁﬂ?daiﬁ cBﬁ &krrﬁt%lf:@f et ?Pré’cﬁ%t?éong?{)@é 89 datrent

determ ned in cons vvhet er a ictio current data
unit is a skidptaiimétds asepanaier ect mode. [141] In operation 71, the apparatus

10 enc g skip 8o Hf QR Phus BKéRofiésallip Bbdd MeorsdkibeRkidab@ oeni t. | f
gefﬁgrm neél)Big(rii (()) ﬁl‘??\pa?l St ha 2D cf ction m)de1 of }[pﬂe %Ehﬁs nt data
t

unl t | s a skicPURygata nIlnte rPERTRAtON ‘6‘8@%8@%? SUISHE PaE W 153 skipmegse Bn 72,
nergi ng i nf Oli‘rmilbllﬁ)ﬁtbrmmmrgslﬂg_ﬂdgaglay bayetnot, drel 1€ﬁltpmdlm1h,on [nith]of ltlie dutrreins

determ ned | r&a%%%ltl I S Z(E}h}nggé t es % ogecf atp%dsﬁqp ﬂ %)gH %Odat a

unit is not a Skl € net rocee O op erat| n operat|on
73, di 1&gl nodeit' 1sjdertetmm¢d lagﬂperagoeﬁd:dwe(the Hredlt:thml lpr)eejofctﬂm owrenddetaghittihe

current data aléﬁi mb@e @he%étﬁ&& PHEQ&&S t(r) Bg rgﬂlcgﬂa@ Iﬁegé?aﬁé}f ﬁ.fe 'ﬂ?ér%lﬂ? 1ndI rect

flag" of the current data uni ctlon node
of the curr e hPIIHAOR raﬁemgpﬁa&@tayaloab? e&odﬁ%dfelt i getergipgskin 0@6@8011 A1 dratat i on

"direct flag th@fﬁre&hﬁorﬁhhbﬂ@ﬁi the@tlﬁemmata urRYis Bt S&dip hidde. thé ettodipsodedeton ned
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operations 7

nei ghbor  ng. diea e defa ey e iR Radh g sk B eo SR datih Jueron.
i nf or mati on 'ifl n¢wrendslrceas aan/hRefa pradieton wbd¢ besetorar Bindiredava andiatrefaredcd he
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apparatus 20 may extract an mati on or rect node
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'merging_flag' of the current data unit may be set to 0. In operation 64, if the current
data unit is merged with a neighboring data unit, since auxiliary prediction information
for prediction encoding of the current data unit may be followed or derived from in-
formation of the neighboring data unit, prediction direction and reference index in-
formation 'Inter direction/Ref index' of the current data unit may not be encoded. In
operation 65, although the current data unit is merged with the neighboring data unit,
motion vector differential information 'mvd' is encoded.

[138] In operation 66, if the current data unit is not merged with a neighboring data unit,
the prediction direction and reference index information 'Inter direction/Ref index' of

the current data unit may be encoded, and in operation 67, the motion vector dif-
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al so nei ghborl n ta units and 93 cont act go eglﬁ | ef.t corner,
an upper righ° d? EPaU%Hleégl% ?te‘il PropadieReAndredi] “crﬁlart ProgRationni 81,
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upper nei ghb gnr (iisactie%er%l%etds 1n coh51§erat1 &\gﬁet Gr atpr Jnrrgoé .%:?1[ Eiat81 may
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91, and 93 céﬁﬁﬁaﬁaﬁgl%&glhwéwrmw 11&6Pf‘r¥étﬁon %@%ﬁaﬁ@ﬁl%lplgmodeaf #er, and
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corner nerging candidate. the uppe i ng candi date A", t he
ot hrer g1 g TSRO AHPBMIOn 3H e dP eI BB RS Ccand: date & rmy be
final | 144t er ff neddasmandiktingipbotion § 1 daitt sheynedictian inedaref e dumertt datahmitdsur r ent
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det er mi ni ng dh@Cbﬂag Heenasgle riﬁthg pﬁ@h@mdn@@t@t@fr oupengdata ginit firea figdat medegi ng

candidate L' iRt hiede ﬁffoﬁ%ti%hrﬂlfécf‘@la rlﬁtl?e!c lerﬂt%t 44 Ufik n{E‘;er'thgtoq%@'lfiat e
group 96 as the corner candi d , a met hod finally

det er ni ni ng &feprs@%l%ma%eﬁ thFréP’@?lﬁgia 1&13‘9@ shtfect frwée’| the fhrfr'f%ffr@dﬁgm-

cangl dat ede foraiidioh irec O A O MY Qirkk@t ¢andhid alag b setray). frat iswe&nﬁfe&$@t rul ef
as described with r rence to FI G ) 50] In.FIG .9 |rct|onso
eandr st ¢ aaehbiltod 25 FRER bt Relon Rapdk ol 7 Phrrh btk oie & el nlds

i ncl ude uppemeth@lypceednth «zl:@rat'mm T4y gpenagiopddi theomergm onfioarhatom nmay be

expressed as g, o i toggqflag type of 0 or 1. [151] FIGS. 10,
11, and 12 are rgﬁ{chQ% r ans ?or expl ai ni ng orders of encodi ng and

decodi ng*Pr edilt tﬁlb@ﬁt@maéed INFOPERREPN dA thaiiiegiradjctier mpdeiof the svment idatg, uniry
prediction rebaj 8edt A{dAeNBE HRhoddH6Q%EE RbeftvarT5OlSoR¥RIFRI 73! the @Hp@L MENt S.

e o e b8 s SHERT OB On o b MR LR GBS et 1 on for
each predi ct ingengadnwith b haighbsrirg dhad aniy prddidtion direetdbrcandanfegsnco dideg. in-
formation 'Inter direction/Ref index' of the current data unit may not be encoded, and
in operation 77, motion vector differential information ‘'mvd' is encoded. In operations
78 and 79, if the current data unit is not merged with a neighboring data unit, the
prediction direction and reference index information 'Inter direction/Ref index' of the
current data unit and the motion vector differential information 'mvd' may be encoded.
[144] The apparatus 20 may extract and read skip mode information or direct mode in-
formation of a current data unit and may extract and read merging information and
prediction related information based on the skip mode information or the direct mode
information as in the method of operations 71 through 79.
[145] FIGS. 8 and 9 are diagrams for explaining methods of selecting one data unit to be

merged with a current data unit from among extended neighboring data units of the



[153] In operation 101, the apparatus 4P may encode skip node information
"skip flag' of a prediction unit, and in operation 102, the apparatus 10
may encodworerxfiosi2oi nformation 'merging flag' of a predPCTiKR2OUAI0B960t her
than a skip node. In operations 103 and 104, the apparatus 10 nmay encode
uni que prediction node information 'Prediction info' and partition

i nformati on ‘cRaedtidataqmit, Bcording tta i€l 4t methodninll abo&Eplpfyedhigidiraentmede | s
not a skip node .and which is not nerged with a neighboring data unit. [154]
Accordi ngly, SPHEYE8paratus 20 may extract and read skip mode information
and nerdddalg | Moonhitg om febtedeatdatp neid met giog metiod. of THE. ppaacsttade 2@rgaly
extract uniq LGt i i i i of a
prediction uLrﬁq‘;tlllOa{\/\ﬁ(‘;)lfseglE %%28?%? ?g%eqﬁr@ge [ sa?lr%)? ngnegﬁb%h%ggtaél%%%@gﬁqgé not
merged wit h ackgbbiodatnpnigdy goniaqting ap 1p¢r Ieks papple o theruper data unit b

appar at us 10 THayis gt rifl dikamRee 89, 105 O3 shtd@ihg 8AGPp&&E L&hbOAn UPpdr, and
may encode TTEJ’ﬁIn m;fg tlozeéof e%(é?élpartltl(ﬁ)n ob.tgined b}/ ﬁ@glttlng a
predi ction ufieft $PReT HE HiAMEH LA ¥n eUEERLYae phibat &tk nelidsdithg. [ 156]
I n oper at i on nlelding thielidpe aroap ws theQuneyt @ncode8 ki p node i nformation ' skip
flag' predi,cti nit. 1n op ign 112, the aratus 10 nay de
or edi ot 147 Fode fh e BP aitPlb e RRRERGLAR e SR uBRRElRlY et ERSE e
predi ction nmoden irgentoedealsKi(p %o dergiapdandidatp groap iod neigh@ringhatappartkdtus 10

may encode PRttt Belobdah TR Lfent £ Lhit 80 ThdynhQude hdkohl dﬁ})epi?&gﬁﬁdrﬁh 114,
t he apparatus 10 may_encode nerging I nformatiron 'ner m?éfla ' for each

partition of dﬁﬁé‘“&?é&i & P%S%ﬁmfglem@bﬁlﬂwﬂ%}ww %é aﬁ%%%ﬂ%%&ﬂp node.
I'n oper ati on ndibAboriNed APPAEBNS | LAdMBYoRMEREE M P2H R TEkh@Nan Wiper fTBkd on

"Motion info' of a partition which. is not rge vinth a nei ghboring data

uni t £rom anSRGepAPT AT BRSO FOPREOPE gt SRR fahose pr edi ot on node i s
not a $ki4§] noder ekdb@p, ddeadadiuppdrymerping capgidataigusipZ inelydiaxttheagipeand r ead
skip node in i f . redigt i i / tr r.ead
et b g+t o re Ul PLuEA SRR Jr ol ik A BTRNERY RS ICAEL AIAGERE
not i on i nf or kAUPPe redrgmgsandiiate on andese opp &di meigore ¢andilaiesgroen 9ainskidpignode

and whi ch i s ROk RIABENY ddla Bnifed0RBOI7 BRY B hiay b[e_%l@t%lmﬁ%ﬁ%éﬁiléfgmfe%if G
12, the apparatus 10 may encode skip node inforfation for each prediction

) , f .

unit, and may2RHBRIE - mETYPAG Ol MEYPHERTSHEGRdidar IR 19 FBHNgRG a
5) (r) edeterm ngderggmﬁﬁg' %u’oa ilﬁ:i]'gsw Dsfdnad3 CF()ﬂlﬁ.G'.drirllg the legéraéﬂt @@rgéﬂ ihe Upper agpar at us

may encode skip in mat i on. .. ski " of,@ prediction unit, in
operation 12500 hand st e melor ms s en Rt § CRehER e ket s on
'Prediction icnfnet mefgisg gmddlatt C'onent thewiposrengngedi @ndidate odbe left motgigg ski p
node, and in 4] , ' o £ d i nf.ormation
"Partition i ﬁ?%ﬁ&ﬁ%h%&%ﬁ% Cgé%?ﬁ%ﬁé %ﬁﬁd%g lglp ggg?ﬁgr%%&hg{?egr%ianes
whet her a pr dgighbeingd BrinE e Berepd withsheyyrmt diteEB% BOPCT/ KR2011/ 004969
sati sfijegh)f or ;eﬁféhloaaffrdiete;mm%f orte U (Y @€ hie@gln%lséﬁdidakéﬂg@ﬁﬁ Dahi 9 ut]k-)ﬁé‘

e
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predi cti on nmodes ilg lafvtimedgiak icpndiddeL’, a method of determining one of the corner merging
candidate group 96 as the corner merging candidate C', and a method of finally de-
termining one of the upper merging candidate A', the left merging candidate L', and the
corner merging candidate C' may follow a preset rule as described with reference to
FIG. 5.
[150] In FIG. 9, since directions of candidate data units that may be merged with the
current data unit 81 include upper, lower, and corner, merging position information
may be expressed as a merging index, not a flag type of O or 1.
[151] FIGS. 10, 11, and 12 are block diagrams for explaining orders of encoding and
decoding prediction mode information, merging related information, and prediction
related information, according to various exemplary embodiments.

[152] Referring to FIG. 10, the apparatus 10 may encode skip mode information and



may be encoded. In operation 126, the apparatus 10 encodes uni que notion
information 'Motion info' of a partition which satisfies the predeterm ned
condi t i orweandiz/®sizot nerged with a nei ghboring data uni PCanR2a11p@H60t | on
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formation 'Prediction info' of a prediction unit whose prediction mode is not a skip

mode, and in operation 123, the apparatus may encode partition information 'Partition

info'.

[161] In operation 124, the apparatus 10 determines whether a predetermined condition is



[170] According to a shape and a posithgn of a partition, a position of
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[167] Since the flrst partition 132 and the second partition 133 have different motion char-

acteristics even though the first partition 132 and the second partition 133 are included

in the first prediction unit 131, data unit merging may be not performed between the



[179] For exanple, if one prediction upjt is split into two partitions and
a predeterm ned candi date data unit of the second partition has the sane
not i on i rWoraerdosszoas the first partition, merging bet we€m/KR20115®¢wAd
partition and the predeterm ned candi date data unit may not be all owed.

[ 180] For exanple, fromanong the first partition 132 and the second
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132 and the secendndopartiiion biB ih3Be seane fiot predictide dnit 1 dinAdse amdgidgtimledaina uni t
group of the (SGLARH FRARL ol pdrtifion THS Shal oPHERKS Gn ilacd ety 107 01 NG 1S
perfornmed such that the secong partition 33 Fefers 1o motioncinformation
of an upper peedbelLIRUWIE it s the same as a case where notion
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mergi ng in- 12/ 005520PCT/ KR2 /004969 1.on L yzi a
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unit of a cumpesitiondd? aAlsni merging indexaiséormhator fartiee Hurth gattitivat!d”7 umytnoand t he

nei ghbori ng %@de%iihdé}{iﬁdﬁ%%& Nﬁ?ﬁ?%@?ﬁgb&&%%{alﬁﬁta context nodel. [182]

Tabl e 1 shows ne;rgl ng 1 nformnation ont ext nodel i ng accor di n% to an

exenpl dF§PlenbddBmbnis a Eagragghyeritiasasapfides dranaititn vaoej #ceslinedosehae ged

with a currenhddabdtigbt a alirenk biititief, dcordideabtan ReéGHIRA! drigbdikaba. uni t and an
Soper AP L e B bt kB b b o AP
2Nx2N to be merged may vary. For example, if a prediction unit 141 is split into left and right

partitions 142 and 143, neighboring data unit candidates that may be merged with the

left partition 142 may a data unit 144 neighboring an upper boundary of the left

partition 142, a data unit 145 neighboring a left boundary of the left partition 142, and

a data unit 146 neighboring an upper right corner of the left partition 142.

[171] Although the right partition 153 contacts the left partition 142 at a left boundary,
since the left partition 142 and the right partition 143 are partitions of the same
prediction unit 141, merging may not be performed between the left partition 142 and
the right partition 143. Accordingly, neighboring data unit candidates that may be
merged with the right partition 143 may be a data unit 146 neighboring an upper
boundary of the right partition 143 and a data unit 147 neighboring an upper right
corner of the right partition 143. Also, merging index information for the right partition
143 may not include an index indicating an upper left neighboring data unit. FIG. 15 is
a diagram illustrating neighboring data units that may not be merged with a current
partition that is a partition having a geometric shape, according to an exemplary em-
bodiment.

[172] In prediction encoding of the apparatus 10, a prediction unit may be split not only in
a vertical or horizontal direction, and but also in an arbitrary direction into partitions
having geometrically various shapes. Prediction units 148, 152, 156, and 160 obtained
by performing splitting in arbitrary directions are illustrated in FIG. 15.

[173] Partitions having geometric shapes may not be merged with neighboring data units
contacting upper boundaries and left boundaries of the partitions according to positions
and shapes of the partitions. For example, from among two partitions 149 and 150 of

the prediction unit 148, the partition 150 may be merged with a neighboring data unit



2NN, 2NxU, 2NxnD Nx2N, nLx2N, nRx2L Feg both, I NTRA node O For only one,
nmerging flag =1 1 3 5 For both, nmerging flag =1 2 4 6 For at |east one,
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[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

151 contacting a left boundary. However, since a neighboring data unit contacting an
upper boundary is the partition 149 included in the same prediction unit 158, the
partition 150 may not be merged with the upper neighboring data unit. In this case,
merging index information of the partition 150 may not include an index indicating the
partition 149 that is the upper neighboring data unit.

Likewise, from among two partitions 153 and 154 of the prediction unit 152, the
partition 164 may be merged with a left neighboring data unit 155. However, since an
upper neighboring data unit is the partition 153 included in the same prediction unit
152, the partition 154 may not be merged with the upper neighboring data unit.

Likewise, from among two partitions 157 and 158 of the prediction unit 156, the
partition 158 may be merged with an upper neighboring data unit 159. However, since
a left neighboring data unit is the partition 157 included in the same prediction unit
156, the partition 158 may not be merged with the left neighboring data unit.

Likewise, from among two partitions 161 and 162 of the prediction unit 160, since
the partition 161 included in the same prediction unit 160 is an upper neighboring data
unit and a left neighboring data unit of the partition 162, the partition 162 may not be
merged with the upper neighboring data unit and the left neighboring data unit.

As described with reference to FIGS. 13, 14, and 15, if a neighboring data unit that
may not be merged is generated according to a shape or a position of a data unit,
merging index information may not include an index indicating the neighboring data
unit that may not be merged.

Also, the apparatus 10 may not perform data unit merging to extend a current data
unit and to overlap the current data unit with another data unit that exists previously.

For example, if one prediction unit is split into two partitions and a predetermined
candidate data unit of the second partition has the same motion information as the first
partition, merging between the second partition and the predetermined candidate data
unit may not be allowed.

For example, from among the first partition 132 and the second partition 133 of the
first prediction unit 131 of FIG. 13, if an upper prediction unit of the second partition
133 has the same motion information as the first partition 132, upper prediction units
of the first partition 132 and the second partition 133 may be excluded from a
candidate data unit group of the second partition 133. This is because if data unit
merging is performed such that the second partition 133 refers to motion information
of an upper prediction unit, it is the same as a case where motion information of the
first partition 132 is referred to.

Merging information along with whether data unit merging is performed may be set
through context modeling considering a prediction mode and a partition type of a

neighboring data unit. An index of a context model may be expressed as merging in-
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There may be selectively included partitions having arbitrary shapes such as sym-
metrical partition types 2Nx2N, 2NxN, Nx2N, and NxN obtained by splitting a height
or a width of a prediction unit according to a symmetrical ratio, asymmetrical partition
types 2NxnU, 2NxnD, nL.x2N, and nRx2N obtained by splitting a height or a width of

a prediction unit according to an asymmetrical ratio such as 1:n or n:1, or geometric

partition types obtained by splitting a height or a width of a prediction unit into various

geometrical shapes. The asymmetrical partition types 2NxnU and 2NxnD are obtained

by splitting a height of a prediction unit according to ratios of 1:3 and 3:1, respectively,

and the asymmetrical partition types nLx2N and nRx2N are obtained by splitting a

width of a prediction unit according to ratios of 1:3 and 3:1, respectively.

According to Table 1, since data unit merging is not performed when prediction

modes of both a left neighboring data unit and an upper neighboring data unit of a

current data unit are intra modes, merging information of the current data unit is

assigned to an index O without a need to distinguish context models according to

partition types.

Also, assuming that prediction modes of a left neighboring data unit and an upper

neighboring data unit are inter modes, not skip modes or direct modes, when only one



[ 188] Accordingly, the apparatus 20 mayyread nerging information accordi ng
to context nodeling, and may anal yze whether nerging is perforned between a
current dsoaowmoss2and a nei ghboring data unit and a pre®#CTHRM1MO®BIand a
partition type of the neighboring data unit. [189] The apparatus 20 may
infer notion information of a current data unit by using notion information
of a nei ghbokf 0@ léfahaighbkbringtdh@d uniSartethg @pparntizhbhien Lduta et 1sdﬁér§edJWith a [190]
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[ 195] In opera @ﬁﬁ@@%@?@ﬁ%@encodl ng node indicating a data unit for

encodi ngBYf a Téxe@mar@tuaﬂ@ rzgy iefes oditiog ipkerthditbn of @l auarienidate writ @Y h8mg encodi ng
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[190] In ad. 1t10n the apparatus 10 and the apparatus 20 may perform transformation on a

merged data unit if a shape of the merged data unit formed by data unit merging is a
regular square.

[191] Also, in the apparatus 10 and the apparatus 20, a neighboring data unit merged with a
current data unit may share information about an intra prediction direction. Information
about a prediction direction for a merged data unit formed by data unit merging may
not be encoded or decoded according to data units, but may be encoded or decoded
only once for the merged data unit.

[192] FIG. 16 is a diagram illustrating an example where a neighboring data unit de-
termined to be merged with a current data unit is used, according to an exemplary em-
bodiment.

[193] The apparatus 10 and the apparatus 20 may extend a boundary of a neighboring data
unit to be merged with a current data unit 163, and may use the extended boundary to
split a partition of the current data unit 164. For example, if the current data unit 163 is
merged with left neighboring data units 164, 165, and 166, boundaries of the left
neighboring data units 164, 165, and 166 may be extended to reach the current data
unit 163. The current data unit 163 may be split into partitions 167, 168, and 169
according to the extended boundaries of the left neighboring data units 165, 165, and
166.

[194] FIG. 17 is a flowchart illustrating a method of encoding a video by using data unit



determ ned based on at |east one of a pgediction node and the encodi ng node
according to data units. A data unit may include a prediction unit for
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node information, and partition type information of the prediction unit are
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nmode i nf or matwhaeh is mletegnimgd t@Be WErg20 PAMD0BEAGRCTNRAIZHHDIDS YU6@ unit may be
encoded after skip mode information or direct mode information is encoded. Merging
related information may include merging information indicating whether merging is
performed between a current data unit and a neighboring data unit, and merging index
information indicating the neighboring data unit.

[200] If both skip mode information and merging related information of a prediction unit
are encoded, prediction mode information and partition type information of the
prediction unit may be encoded after the skip mode information and the merging
related information are encoded.

[201] If skip mode information of a prediction unit is encoded and merging related in-
formation of a partition is encoded, merging related information may be encoded
according to partitions after the skip mode information, prediction mode information,
and partition type information of the prediction unit are encoded.

[202] FIG. 18 is a flowchart illustrating a method of decoding a video by using data unit
merging, according to an exemplary embodiment.

[203] In operation 181, a received bitstream is parsed, encoded video data and encoding in-

formation are extracted from the bitstream, and prediction mode information, merging
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| gwer | ef t cahmgmdqfaséch@q @tuéatsgaﬁe ofad @e%hﬂtl(t)n madél aﬁcaaﬂJéllcbdilng nlikgie%?@ﬂﬂlgw th
the current uni.t eterm ne rel at ed .l ormati on
of a cur rent fadia tii vRo T B WRECRLTRR nftl it Rt ekl

i nformati on d&érnamtidatlatey mrﬂdlmngted nwitioh col@eigsatior ate pgetbenerhort a dathennur rent
data unit mﬁ¥né? dr itk g%@%héﬂgqgada% &ﬁlt‘ﬁfuﬂﬂg’ 81*%81&181? ta4ed n{f AR ot On

conpensat|on pe or ne current usi ng the notion rel ated

i nf or mat i on. npizhberingndadgpat. apﬁﬁl%ﬂﬂaom‘ﬁ@@ dpta @ﬁ@@eﬂeﬁ@@rmn@é@dwﬂnwﬁ

appar at us andafBRihit98ael clerOsicaging ivosaidly using data unit mergi ng based
on COdI[E@ uni t haV| a tr e 30 V\D 2Q12/.005520PCT/ KR2011/ 004969 structure

accor di ﬁ%mc?tm Wtdpye OHBA SR Coike B8 2B¥BPHi ned wi t h
reference to bEinﬁBry 491 4 b]mm]gjn oBBft I{G@J])])H]Eg Gata 18itd ©ndachhgea Refdb@g]ﬂam af an

appar at us. 10 ta%mt%g %Qg{eggedawth g m?rx dgt%iu?lgt d‘ﬁi ?l?etd’l ter}mnedr‘t%l ncporll3 %%Er%%l ment .

codlng uni ts aVI ure, accor an exenp
1nf0rmat10n and merging index information. Also, from among nelghbonng data units

contacting an upper left corner, an upper right corner, and a lower left corner of the
current data unit, a data unit to be merged with the current data unit may be de-
termined.

[209] Motion related information of a current data unit may be reconstructed by using
motion related information of a data unit merged with the current data unit. The current
data unit may be restored and a picture may be restored through motion compensation
performed on the current data unit by using the motion related information.

[210] An apparatus and method of encoding a video and an apparatus and method of

decoding a video by using data unit merging based on coding units having a tree



[212] The apparatus 100 includes a maxpgum coding unit splitter 110, a
coding unit determner 120, and an output unit 130. For conveni ence of

expl anat iw0,20t2@s58ppar at us 100 for encoding a video by RETAKR2ET@460I1 t
mer gi ng based on coding units having a tree structure is referred to as
"the apparatus 100 for encoding a video'. [213] The maxi mum codi ng unit
splitter 110 sﬁwmemCuBrdalgcwbheat mbf&dx@fr@labjzismdodlﬁleatsrmﬁﬂimm@ﬂﬂ@ewni t for
a current pict. e of an the,current picture is larger than the
maxi num codi ng fetrencertr%gfe&gglp r&‘ug]?ﬁé‘ current picture may be split into at
| east dhbl]rramﬁiﬁml%csoh rgcludip granmldfeinraprinatun 100 domageoding arvt@t:otbe vaingataga uni t
having a siz : C i of
the data uni 1(:-El n?s a‘gﬁs<1 égsfeg gcéfhngm}%%wﬂg %g?tgurlla?ltﬁ ailcrcl:os at(r%eag e%? ﬁgﬁ

i mage dat a m&bedingt.put to the coding unit deterniner 120 accordi ng to the

at | eaghigne neeiAPERERAD0hdiiticl a niaddifthmAoaRdiuAG sidﬁitér maya Elighariacker i zed
by a maxi me Sl ze allag a depth. Therlr?ﬁ)#h denotes a er. of tines the
tical

codi ng unit <Y qngd aé‘&“itﬂmfl% & ﬁﬁ&‘ieﬁifﬁff‘c%‘?’ﬂ? ngHPR- heRRPadiS he
dept h deepend(0 deepesdiapd N[@Olblyldsﬁlgaiamﬁdﬂ merging teheqt hiscotiyy beitstpbing o rom
the maxinmum ?reglst?gctHrrellg retfer eacll OIE)nam a aPaC[iu O%r %nc ﬁmg p\;uri]eoOf the maxi mum .
coding unit i's an upp erm)s th arpd) m nimim coding unit is
a | onerddbHt délfdmhna@mnw@r@w spfitter U@dn%gsnlmfmtcutrmtrpe@m@ﬁqug)rta) each

dept h decr ea%?ﬁqrﬁuc‘mtclagl g%BEtQOIOJ cﬁrhé:r'lt Hﬁﬁir%mﬁ? g@glf lﬂl'ﬂs' éurﬁi:‘ﬁ? @Rﬁe 156}211%91(“ ng

unit COI‘I‘espOI’ldI ng i ncl ud [uralit CO 'ng
units corres ﬁ)léﬂﬁldh gla%n% mg]@mt H@agf Qatspfﬁ@ Cdéf%trl?il%’éf BB sphtt HECRfrage
dat a gf t he %arsf&fétmmﬁlwf@dﬁrﬁgmﬂ The hidkBnd@odm| Iugu G ar‘tgltﬁﬁmt Baving a
accordi ng to a unit .and. eac t maxi nmm
Coding o t S SHEST Tl a ke s 2ot s evidiein SanEceh s SR BoT e ha 1o
depths. Si nceqmdtnehmmg awidth add hepgthintsquaresof 2. tThadmagadngntag bdeptpusto thbe

i mge data of, i i t may be
i orar chi car 5nf BRloPlenRTPLD ANEHACK hOu 08 PRERRRAL LR Ml TP 8°,
maxi muiktlze o%cedln@umglawﬁtcharmmﬁdl tyrd mamm;lm prahnduatnsh. gfe depthes a

hei ght and a gwh@ltds RimbdIor Haes Md&ﬁfﬁtﬁﬁtﬁ'@béﬂaﬁgﬁpl@ﬁ&ﬂﬁéﬁh%{ﬂu}h &idd . may
be predeterm ned. [217] The codi ng unit determ her 120 encodes at | east one

split regi onuaﬁt%ﬁdr?éah%@ep ShilGePERTm §EEREF eRFIBRHUYTS ACRYIHEIP AERNE BEY B SR t

according to fﬂﬁpthb&nax@rﬁdmd;@ﬁﬁfgrﬂnﬁtﬁs aanidgpih Cb@mg) uhjpuA dapthion@ld niaimuaded
i mage data agégrdl nﬂéto t h ot her. words, the

o
codtng an t - GevBe st b eaRbu et e fernii Mt ly Sludafigs Fhe : rmge
data in the degpewscdginginmiatsizeadeaodingginiteodegondingae eahdlepth deoreabees

maxi nrum 31 0} I I t
pi cture, and\égte}% § fhn(gﬁggﬁggﬁ%w n%ggﬁg%%eggg Cg%l(r:l i %58%?%%&#%5‘9
encoded i nagélPH%Ftdﬁpﬁlfm%h@CB’édﬁl@@lf@lh‘B’tOf(%‘thlé§Bk§h%ﬁfﬁgp(m§hltgw@ lgweredapthied coded

dept h apgsif i nadd desOtdaibovdltOimdoB @aG Attt icﬁ@é’ KepROALY tﬂg nfaRirhilg coded

depth may be regarded as gncoded codi ng u he determ oded depth
and the enco&8§gg Ha@%aﬁafdiﬂga@&owlﬁw z ﬂ'fietilﬁé‘t) %Pﬂlé&néé’aﬁgh‘)f&g%t h are

output to thma&uhmmtcodmgtunﬁQmay[lﬂ{lﬁﬂe deeperi dodig whitk ehat AretshBt acaxidmgniocodi ng
unit is enco d D in ni orr Qngi.n east
one depth eq%gﬁlth?gsslgcret aXI ng%gr(%(l %rﬁ?nls hr%cco%l%g{ dae Sﬁilofuge‘% PEO% t he
i mage dat a arseat@bd@aaiedncﬂa@eidndm waximuof chn@ duepey bcbmrafrghlgadm @assmedept h
havi ng the Ieg&;rdlelg@@gé error may be selected after conparing encoding
errors of the deepér coding units, At |east one coded depth may be sel ected
for eadhlfaxi fumacBAgeRifiapd ameggpumpizedt Acodmgimé. Ylieh Wit ©6deRy unit is
split as a cadiber sftirhes ShdigiRaad aRiigal Ifthéspbkimuac catisk Mgt 4@ hiteplchgallgand as
t he nunber of codi n%gunlts | ncreases. Al so, even if coding units

cor respondi ng GPYoM2X o8 PRSI MSd0ne maxi num coding unit, each of the coding
units ¢driles pdlﬂﬂlcnglnlgmnithietmmr d2pertcodes/atbenssqia dplit mga)nl abneneddigpsphitting
nmeasuri ng an f

Soparately. g@%&g %a{x%m% Wﬁﬂ% dn%%@org Qo Bépthi‘%fqﬁg&gnﬁﬁgéo %geﬁfng;t((; -
coding unit, Ompetaﬁaglév @mpéed nagg|data atceordelgut@ﬂ@ A desot allerrglit weionelndetperhs,

the encodi ng \giiQ%% dm}ﬁgq{nfltf&'ferﬁﬁfe? 6l DSketRinEEJLOR deﬁtht n@&ﬁngﬁi@ mm
coding unite, and thus_ the coded depths may differ according to regions in

the i mage daﬂlaager%%m R deer prshire ByHadceiepiers drpis-pecydingtaisdnasiRughe
maxi mum codi ng unit, and the inmage data of the maxi mum coding unit may be
split according to coding units of at |east one coded depth.



[220] Accordingly, the coding unit detgym ner 120 nay determ ne codi ng
units having a tree structure included in the nmaxi mum codi ng unit. The
' codi ng wwmDRe12MEi2Ng a tree structure' include codi ng uURCTEKR0IV®E®ONdi Ng
to a depth determ ned to be the coded depth, from anong all deeper coding
units included in the maxi mum coding unit. A coding unit of a coded depth
may be hier arccdmngahitybf det@rehigcuas et ldging @ ddptmtﬁaslmgnhé hestzacmlifiegir@n of

L e, ot mam a8k 18 b, B DB R QERE PO B T R E Bl et
det erm ned f lcodndadetpdda‘d fideldy hutpnt. Avior Hercodmgnmns cp2&ppndingraaxthewndeadlafepth | s
it to a i o SehlEL BRREded ot Il T A L e ot al
nunber of splen@qdieﬁgmﬂg a pacoraing© thedetaiminederdsd dap.tihtarq BUIPHO FhenpUiRith

codi ng unit. uﬁltqggond maxi mum depth may denote the total nunber of depth

| evel s maxi mym codi ng unit tqQ.the.mni codi ng unit. For

exanpl éH hﬁ‘ed@ﬁgﬁqy%ﬁ‘ h H‘E}rﬁ‘)g]é‘&“ﬂ& w&?@b@ed 89 KPYICO4ingodi ng
unit, in vvh| @hits h&rdspandimgnmdﬁa@tgomrdepm esjusipbiol belooethe mayinnen slepthf andl, and
adepth of a_codi uni 201 PCT/ KR20 004969 which the
et rum cod: g oneEetBUlog chdlimie Bl AOG R RRET by SRR IO TR T L
codi ng unit iugita Acdefitihbaving thellcasmwﬁln!greeromb’r’mmﬁbddd pfenmeimpaiisgspl it four
times, 5 depteﬁcdcﬁﬂ’%ér?or@t)f @%@Eg&rgcz)dlﬁ ufits. At 3 &e%d@& deep?l@ﬂl zg)\é%elts@t@df' rst
maxi mum dept h e set %e second nmaxi mum d y be set to
5. [222] Precﬁ‘i’rcfta%ﬁlaéﬁ%‘&fﬁlcﬁ%m&ﬁalttransformatl on may be perforrred accordi ng

to the [ppxi mJWMﬁQ;EHeQﬁ t}s,mmaxm]im(:dm@gimgt is@pmea@caqxdm@ wids hf&@aréﬁlaﬂ@fs@hﬂatl on

are al so perfor he dee iing units accordin a
cual to br aesrHSe FEaG A e HERBR oL ReRin g o et Redifbum
codi ng unit. ubitaasfapomtingo qamefdapmad oherrammda cadivg den, qualy of tlnelcudhag

transtor wat | G SfRbREne RfbSRARon FADTE SOMRLL Wye! REF menpurine an ¢
i ncreases \Ah@n@aﬂemg err O | lmrgﬁ dedion ghegarch coding pnut,tsemr@tsg'd Aagordmgdie sy s,

encodi ng i nclydhRgatd @ PI:8HGEdON oRP SR REm @Bdink ]! the 'i}ﬁﬁ%ér AR 4 %Phﬂ ®
performed on all of the deeper coding unjts genérated h deepens.

For conveni eﬁ%géowraca%@m& tﬁtﬂi‘f‘o‘ilFPﬂtsh@eﬁP%‘Eﬂ“Eﬁ FIERFS ERY St eapr mtghte Fegions in
transf or mat i @ie oMel rhaxa@mhﬁ)dd%slﬁmebﬁdi tha§thé c@dbdadapqdlmkgz diffet abrddnCuer r ent
depth, in a maxi num_.cod utnli, us[ 22 A € ‘g) %r var 1%usl y

sel ect a si z& B sAde 1“631g L3%af Wi rfIB? 8 é}'trﬁ@' %%"3 n&%‘t‘ PR or der
t o encode thenaxmags cdding, ungpardahe onsge ducdt ths npxmdlmt:oahng enit odiyrig, sPht
transformati %@eoré’ﬁﬂg t&@écﬁ %M?&’}ﬁ%‘i’}e'a&’on@ c6dREIpR med, and at this tine, the

sane data unit may use or all operations or di fferent data units may

be used2?Q¥r eawowéglmth@ﬁodl{lw@} detgimipgialA9) reay deimypherding ynitduovisgy sel ect

not only a cedk @Qué!ﬂﬂetmél@dledQH@Mhﬁlﬂnfuﬂ?cdd@?ﬁnﬂ%&Coai-htg s Badingdat@e uni t
different fromthe, codi ng?(ﬁnlt SO as to encodi ng on

h redictio
the i mage datBU§thret HElUEBEPHES Uit corfespyd r}grfoé‘r‘@]BiEh @6%&%9#3%%%5. on
encodi ng i n dbhpthnismrmiongadli degpdirbiing tuhs mk:hﬂe@in tha nwxmﬁmra:gdmgmnbeA
Eggggr gﬁdabgggging unﬁ1 fggﬂcﬂt% [htm )? e E%Pa?& {:arf% c{e?erl%m %%gorg%%tto depths in’
cor r espondi nghe wmg rlegme of d@pnztxlmﬂmr@dmumtr and imey bo md@genﬂiﬁnttly détemined mo
l'onger split dﬁ?&erﬁ%@ﬂﬁs SPn#? %cHH!écf ddp® inPf &tehit teBHnSH 1'ﬁge hlibneRow be
referred to as a ' prediction it Agartltlon obt'ai ne itting the
predi ction udFtermgd fiog) yeeded d&a@anaﬁ@t eigBgi®Nned by spl i tt| ng at | east one
of a hepgit an@n@xmﬂhhepxh id ﬂﬁmﬁé;@ﬂdlzﬁéd tmhelﬁuﬁlbel{& fitih@tineX @vpd €, When a
codi ng unit of 2Nx2NE1 elea |ve|2(£<§? 1s no, | on rdsplltand
becones a pr EFWETTBHC Wﬁt“nl}f“’%r’iﬂéﬁﬁl 15e gp- PIPEP B ‘8@9 PEe2NK 2N,
2NXN, Nx2N, olre tNnufakangglsekttiaf tianeg drdm theomxtiype dodiguochét e yhamtmmuml
partitions t o] i wi dt h
of the predic an gmﬁﬁllgg‘g&ﬁgrﬁ?ﬁl %ﬁ%ﬁgﬁl %a%é%)y tﬁa{!é:lfl(%é}e ri caﬁeéi %]tsl ng the
hei ght or w cﬂtomﬁlfenawnpme@dmgumﬁtgmetml@m@m cding:unitpForrexamp thhﬁtl Bons t hat

are_obt ai ned (bymaRenBEhELifRk Yodl) idit & BYa s BF 8dbGhi QR URvinictAmd partitions

havi ng arbitrary shapes.
maximum coding unit is split once, may be set to 1, and a depth of a coding unit, in



33 WO 2012/ 005520PCT/ KR2011/ 004969 [ 228} A prediction node of the
prediction unit nmay be at |east one of an intra node, a inter node, and a
ski p nodewORor2/mxapl e, the intra node or the inter nod@CRESR20E/qes6bor med
on the partition of 2Nx2N, 2NxN, Nx2N, or NxN. Al so, the skip node nay be
performed only on the partition of 2Nx2N. The encoding is independently
perfornmed on wmﬁl the adixﬁhﬁmrzcouﬂgmnitns &lie odlicagnainbd set t2. r}@é&y i8 ge@gihirigma
prediction m % havi.n east ncod]%l| err.or. %éZ t Sﬁlﬁﬁa 3t us 100 may
al so perform®? IBgt“PleEhs%‘% HEE TG RIAHT R oS e A 1 VUt Based
not only on thpthdeding depibs Of br2, érwddmxgsttdmd thus&tgefldsatraxlﬂwn dapth@na‘%iwed on
a data uni t B3 o suchl LERRtnAABIMUIGHSAT) BOR 8. [230] I order to
performthe transformation in t , the transformation may be
per f or id#lbas ddedtion encadiag @ﬁ@rﬁ@m%wntﬁmpﬂ npherRgrigreed eccerding @rthe han or

equal to thegadhng c'éﬂintg unEUl“heeﬁI@Hiléh@n eﬁd&@ﬁgraﬁﬂﬁ‘tﬁé)ﬂ%mfdrﬁﬁtl@rﬂhﬁe alRYy l ncl ude
a data unit for. an ntrcﬁ rrg]ﬁe and a transforrr%é[leon unit for_an int node.
I'n gr

[231] Simil aPFSfOIEnE’chtE?B? ideEP SOTIRG URity $osRrding 1o 31 equaktoqrge Br mat i on
unit in the todiug thmmtaxmyn Bepth eacuan:aungetbyhesmhmtndnntmnsgwmlt drrastarattion
regions, so th paf.ormation. u ned independently in
inits o rogronemepneheRB e bl (RRkenlS SHRHEM R o RAERET AN
accor di ng tof@mtlpnan%wmfcmmah@mlan@w he tree structure according to

transf ?Qi@%t i OrSlﬁjc%p(fl@ ﬁumt)glsb%]deé)eg b@nb Qhiks M@l%gse‘gsv}fénp\%? ﬁle%ayglﬂl%m codin

transformatlonvm now be referred %lo as transformati on unit 'E
t ransf or mat i &Ait dﬁeﬁj’chﬁ agGeRfiBgatq qlf@thSh@mé%éndB@mg Bhe Rredigigon seeding gnd dich t he

transf or mat i eRAnyBirhatloy is péﬂfcsrhieag)ntam)fmed @%peﬁmﬁmg il g@ﬁerath@ aSO@idagthuni t
may al so be gtgt in the transfor ion. ngcll cpacurrent
coding unit GF°PERBZIQ" “AMPERET ‘E‘?H}’r?nd@ﬁtpﬁecﬁrﬁi}mbeé“ e Phedisze of a
t ransf or mat i dormatioh wik nalvse debbiisd baseyl dmea dodiipeimieafchcunfent deptihen ght and

wi dt h of the t gﬁ unit is split into two equal parts, totally
split into 4 a%rglglﬂsca {Algon units, and the size of the transformation

uni t i423Hus NNR apardtuga (0 by agifesly seledi acizetas éhapeiof Bdatgnmhitdodenrodingtthe

curr ent codi Rgasidia. i18 oﬁcfék kd eﬂc@@i@thfth‘lﬁ @%ﬁlopglaa'fﬁ)ﬁs sh@t Al ﬂré’d@tﬂﬂ éncbdﬁhg an2
transfornmation units. and the size of % t ransf Ornat|0n uni t

N 2xN/ 2. For UgRHRpnaiony %1 qnﬁf&ﬁ&%@%& 81F REHOFMEGR Y &t @&U%é%er %ﬁnﬁgd% a

hi erar chi cal uhltegiyterdsed irell dpratibhCor dffbieanddtO it mdnbeiietl fof caah upper
transformation depth is split into four transformation units of a | ower
t ransf or mat i GRX 8§ 'h accor di ng to the hierarchical characteristics of a
transf ¢226dt i orfodeparhple] B8 3ppasrsotithgay rélertmat o aa:odimgahhitqomfmcodidgrﬂ@ units

cor r espondi ”9%%% @1&9 %‘J?%sggﬁm B UK S f%ﬁﬁ t}%’Ugthfg’Hn‘?tr 'tc?@ e Qe t e

coded depth, also a Information rel ate pr edi n encodi ng and
t r ansf or nat i Gredigieasneeding gn theqmageditpd thaicedingveitm ner 120 not only

deter mipgsy a qRdesk: depdrtorhpredietich érﬁ:@@ing@ﬁ‘%%ﬂﬁm@frf Qdinghiit, BleSRedlei@r M nes
a partition redi redi.cti on node accor

type.in a ctl |
predi ction uﬁ%?%dm%lﬁ‘ay CB?IE%V“B‘%%& ‘{Z]r %‘frflbﬂ)rffﬁ?‘fndfll‘grtotarcé)ﬁg‘# ggﬂffét’t i on.
34 WO 2012/ 0@552%@%&%&@/%4&&95 haﬁﬁkeﬁpﬂh ngcddmgmlﬂsautrmoadlﬁnga
structure in {nig r rtition,
accordi ng tokgv>v<eer 5P {aﬁuﬁe&g aftﬁgt e?Odl%gqlﬁthnats3eg%nr‘(”ieﬁep§}t%nma "% %1&? ér with
reference to umt@g PerlCtu(Imr owghing will [HQSBZ]e Tfeered doling pmﬁluqtloaiemetr M peetitid?0 may

measure an e%f&ﬂ{eﬁ%fsbﬁ@{n e HREREON ﬁﬁ@'hﬁ? i HhdeSa d’l’a&&%@b&gmfs@ b? ‘§}Ir5ﬁtﬁﬁg
using Rate-Distorti tim zation based on_Lagrangi an I'tipl
least one of a helght and a width of the prediction unit.

[227] For example, when a coding unit of 2Nx2N (where N is a positive integer) is no
longer split and becomes a prediction unit of 2Nx2N, and a size of a partition may be
2Nx2N, 2NxN, Nx2N, or NxN. Examples of a partition type include symmetrical
partitions that are obtained by symmetrically splitting a height or width of the
prediction unit, partitions obtained by asymmetrically splitting the height or width of
the prediction unit, such as 1:n or n:1, partitions that are obtained by geometrically

splitting the prediction unit, and partitions having arbitrary shapes.



[236] The output unit 130 outputs the kgmge data of the nmaxi num codi ng
unit, which is encoded based on the at | east one coded depth determ ned by
t he codi mgounioogeber m ner 120, and i nformation about tRET&R0UIMgIHDdE
according to the coded depth, in bitstreans. [237] The encoded i nmage data
may be obtained by encoding residual data of an image. [238] The

i nfor mae2gIn abopiedidion eneio dif Itlga pmﬂetlcacmm @k Nge hiole s d@éﬁloﬂzﬁﬂhha mmde; DNiphdarde

i nformation abo t he .code ﬁt Rhe irtuﬁloq ﬁ%&f %
medun|m1umq %%%?ﬁ%mo?l RHROL Y dhe figr H%% or mat i on
unit. [239] ﬁhébmmﬁdnnwhepmmnaboﬂﬁNkhN Ul N xptdr N, Aleo,dled sk chody magi ng
split infor i ncoding is
per f or med oz%% gﬂgﬁ&%ﬁﬁg%aglkg)ﬁﬁR&n§§DWQhF?%%Q%%gﬁ%$§Hﬁﬁﬁ%?%%?fde th., If
the current @é{f@lﬁn@r O i8 REEFIELEqY ur&blﬂuar@dmgu wnity Berehy seleetén agdigtion W@é@ dat a

in the curremﬁvﬁgwl&gtém,bamg%n@pcoded and out put, and thus the split
edef|q88 not to split the current cqdi unit .to a | ower
f

i nfor di.n

dept hnﬂéfﬁer n e\?@P?at“? Y AlyorRe RO A 1anSOrRECR OF £ HW%S%Q?%@“ tnit is
not the codedodiaptihit baded mnomghdnghe sodeyg fudt mfdncummgme dragkdentntaybut aled t he

| ower dept h, thus the si defined to split the
current codi rl?gseténolnta atau 1 al n t eergocfrrg%lthl?nci the | ower depth. [240] If
the cul¥ht ddptolrderrﬁo mrfortrﬁhe @@mﬁdm@élpnhn tl@m@dmgmguu the pransformastbnonayt bre

codi ng uni t g@&&m&i l?a@éd bn aﬂa&f&mugﬁ%ﬁ%awﬂgfa Ok shidfe! BUEbr ARR o, the;" nce at

| east one co unj t | ower exi Sts in one cod 1 ng unit
current dept K° lpa@nén%zs@wwaphesthﬁérﬁ@%fpamtwnwtf%%mméﬁ aéla@nmétéai wgmaﬁ.t of

the | ower depidie aadd ttdsorhi®OnaGO8 Agint@yndR. recursi vely performed for the

codi ng v1n he sane .d [241] Si nc the odi ng units havjng a
Cree oiroht ur STyl SRR B Mg ARkt Dol Ry SRS St SE: on
about at | eashitomsy beneadsmgiymplﬂtantossndaé]tmmmmgloﬂmrsoahamhh ngnstoriatiod vait coded
dept h, infor C a i for
one. maxi mum G B erngied s AR BTy S R TR TP YA LT e
maxi mum codi mgltmmﬂytberﬁﬁyt frsoiing @rtbﬁtra@é@r@ra@pn@amg ﬂ@dmel seustusd arcerdingetoi mage
data is hieranaltbaRidon ®Pik! according to depths, and thus information
about the coded depth and the encodl ng node. may. be set for the i mage dat a.
[242] Aéedr di riyHsta v asetassuhaseint ¢ ei@esfﬁgpa%ls‘v@m%%w%e itAEDR nEESon
anut g corr e@mmldtﬁ mgltcmeﬁlsﬂﬁmtrbraa@ﬂamdejaﬁ@g theghuddeof pliding tgﬁ%sttoonehOf
the coding unit, the tion n|t nit.included. in t
i mom coct et FerREER B0 Bt BE s Bbhe Pesb ) BBty B SR v um
unit is ar e@tsaﬂvgubian titatranstovimatio tuait. ifed elsymslp)] in tatqungntt doding umitmf AN, ng
unit constit unit
ldttfaﬂgfohﬁgtld 8&? §§r b@'@l%ﬂén sgze ﬁfla a; t?%lfgﬁ}rfn\ﬁﬁé)y urclj& {%ﬁné{;ﬁ: %N)!%N't'

my be a maxi num rect an ata unit e |1 nc
codi ng uni t s m3yrkedi whemeach @I the hejgyt apd weﬁHh ghthesurrgiodingigitds prittilga tWRi t s

l n;:l Ude? in th @allfsta%% E&mlﬁqﬂitﬂﬂouﬂn ttr-ant{fgﬂﬂdttlo?%gnt?)@ﬁgglh@slzé &T&h?ﬁfaggl ng

i nformati on u I ou [ ma, assjfi

encoding | nf SPHRCPBTGCT NI £ Btibhg “heheach St Brigbirig A R i on
accordi ng t ocprredicotingrunitris $it uilfhémereqm:llplags itotby splitioo %andbngatioa t he
coding units | LafQrmation t r nd
about the si %gﬁ%?“‘?‘%%g%grof. %itroarrll% Oneunnéogﬁﬁlg I\IE/g o&rrg r&ta g)%&’edl?rﬁl% to the
predi cti on udbmmtieaynitmelydgeet acordig ﬁomrhlabmhtcahneeemucrm@ enl “dncrheazttnaoh of an
i nter node, ?&%étnoﬁ uhﬁfo?ﬁﬁﬁ_g@ee'tﬂﬁﬁ%nhﬁﬂﬁ@egfh it E‘ﬁiit'i%%uﬂ PHCorRROsH wftsmOL i on

vect or, about a chroma co an 1 nt ,..and about an
i nter pol ati off ?ré?"r’%dfaéﬁfoffﬁ%thnrﬂetpﬁl jrsalingaodhe hlPWF@W?éFh%iﬁCt%%ﬁﬁ oha AP UM
size of the (f@(ﬂlarﬁlgnld@pth defined according to pictures, slices, or GOPs, and

f t d t SPS
bar oot o431 8e o e SER OBt cadine SRt s p e o %58@5%&}300 the
deeper codi ngequiies no@ynlpmfarncidh ajoutnhd ccmibdalepthdblnyﬂsspbomttmﬁmgrnandsrenemmd or

dt h of th
oize of the. SoasOhFpete A dRRRLRRGh, Al b e MY derg UG 1
codi ng unit deOmﬁtaonlmetpnml@m hcodeddepth hmvmg al@mewdmgertm; hutgksotdse current
depth havi ng térﬁﬁne%'azﬁrtﬂionzt%ezm ABdicHE) HEE aBREAiBRUR o adcBRIIEOE fReitknt  Of

the | ower depth
units, and a size of a transformation unit for transformation.



[246] Accordingly, the apparatus 100 mgy formthe coding units having the
tree structure by determ ning coding units having an opti mum shape and an
opt i mum sw@eofamoseach maxi mum codi ng unit, based on theP€IraeR20{1/a0h®9 maxi mum
codi ng unit and the maxi num depth determ ned considering characteristics of
the current picture. Al so, since encoding may be perfornmed on each maxi num
codi ng [2R]t byCdisngnghiavidge tafe syacturLia aﬁﬁ@dtn@trl @ulinpeesandntmethod of de-

t f t t di d det i.der |
L ansror et ol SRR O PP R0 o TLAR SR gl
appar at us 100aterawgld difenenceatb[FGPe2 ff dwrongh data unit nerging nethod in order

{0 Shaneyr edi ikl bk AR o] RELOMASHUGERRNE, HAl? aadlereaRt, Lo one

anot he d havin |ct| on"relate g unit
det ermi ner 1@91t@a009ffbn&}5>pfls>pﬁts@§ wog Rﬁévnlﬁﬁ@nt@a@ntmzai@auhﬂ@edm kagiengddhi ner
11 and the d@hﬂtlﬂfg’r@]l ng determ ner 13 of the apparatus 10, and the out put

unit 1 ft arat u 00 may. include the encading ipformation .

det erm :‘Eggﬁ t&%iﬁ‘i%@u%}le Pygge é’rélél?ed‘?nﬁ’&wng ??@“%B‘HFHH“ Pt

det er mi ner 126c@1bdﬂah@damphﬂs att It dmﬁ)@camyl ddptheiret&mﬁlemb@ttmOdﬁigmmﬂki mer gi ng
between nei ghh ter rller}ng 11%&1%1%‘[1 nsab%%][’ 1th o (delﬁ) nm88d| Q rd’l %{0 th% Boc?e%lcﬁa&g]gn
units, and par i ons’ aV|n TrEe st ric and unit may
perfor m encodi hlgstreamlsudl ng rrergl ng rel at ed | nf or mat i on in encodl ng

| nf or mabi-gn 31@16\@908&!’1%{119%5@%9E‘Q%/blé%%%%d%@gdl %?ééidual &‘a@&’bf‘&h A E [249]

The output unit sert e nergin related I nformati on mnt t e
encodi hé38Inf or%tln@ﬁna%mboat %@nmgh@ﬁqmpdfaw%%g forodedreentd maydegipdey in-

maxi mum si ze f@imatios @Bbutghdieided abptd, sHdf @@épaﬁitﬁhmﬁ% inithé predichemdei, tabout t he
current picture, PPS o S%g E % The ¢ uni.t determ ner 120 may

anal yze a po@§aiionthodss ahihg SiFRio ﬂ}‘i‘élfaé‘?ﬁ [g(?n YHGring prediction related

i nf or ma23%n withe iafoneatghrbdounte dadal deptlt mey badefined hyrwsdigedpliomforodeonf a
tcfrereegz ) Egteﬂ'ragédlrés?ﬂglﬂ@géptﬁ vgll&%ﬁ%&t& it {hé} énggdﬁ% éﬁé}%?fo?%e& ah 8dlﬁ§‘6hf?§ofa

det er mi ner 1200wqydqpﬂbm§rd@d efl 4 cwrenadepitiyrlé thetoprrent depfht ofribe glﬁbm’f p@ft}ngi HRi4

units nei ghb@iﬂh%oéed' @e&ﬁh g "tavm%e Burbdtl E&Nhe BARE éh(:b&'@l Ridutfd, sagcurrent
partition and al | g‘gpuraltyo upper nelg%l boring data units

nei ghbori ng &Wsdpp wlt QreRiiop mw%e%f‘éwaiiaa&t@sa%thﬁcwemépaﬁse&m%a&aﬂfeé
units to be fdlept@ekiltmh‘hvdlﬁﬁf g8t ddpthafuid ¢ur@it &chﬁng:umfgmbt ﬂl@rcbﬂéd on.

[ 252] A | ower nei hborln dat o r t corner of
the-current gref e SRR pBfo Bl R baftf 4R B 1o R G sl BRE F e
t o accordi ngsplt iafosimatier mgy be definedrto aplatsbodimmt codieg ubidgecbtan thdedogdi ng

uni ts havi ng ;hR€of fhefovsd ddGiur €. Accordingly, the coding unit determ ner
120 may furtrlller ?nc? cﬁ éféga units nei ghborl ng an upper |eft corner, an

upper MPYHt cdf hercurmapigleath isnet the epdedcdspite enodingdapeifeinadondhe ceingunit
plurality of tﬁaﬁ'@s dp(ﬁt Intd BleGRORLIURG o deAoWR} a@t@rsﬂndefh@ 1d4PRSe coginghBardr g dat a
units in the candjdateg]'rl of. the cur({ gfredl tion unit or the
current partll‘foH ep SIS 1] Qg coding UBiter fecurmgnyg 6&)3” e FPHNG N P ng i s
det er m ned b@sﬂdmmal@qmbbdomhgnmtnf)dle lmizeﬁde@tmund 55013 t}wr@dodmgmymme or the
current partifjon L.Ngs |nf tion and merging

i nformation a?é‘q’%c e 09916(1?0“86 C(pcil—'gguﬁs ) ng%i aéneou ggt unit 130 may
encode [@hdodi rﬁgnqerthwmang om tsshay gt ahtage srmptylrmgerdeleanmd iferfape megximnmi s set
based on ski Féodhﬂ%%ﬂ%{dd%'fo%at‘i‘dr{ At Qcﬁeds[‘&?er éH%Béh‘ﬂg rﬁ&fe il D& EMPEERY a

prediction unit current partition o units having the
tree struct urcedingpsipt sipded degtl. Hyormation aha%aﬁbeaat qneé@C%C%%@pé@ gay be de-

ﬁonst ituted l@étninli‘tsﬂdf@p@@d @hx&muhoeodl hmd ALY, Qdﬂo@éd QB ﬂ(}jlé iRk @l bff the ons
aV|ng vari ous edi cti on a IOUS Sna re Ictlon units. or
L o DRt DB e we AL R ) §uighE St B et

an upper bouhéaaryhiasity split eédordiog nodepshsofnd thes auformentivon pbeditnd ¢caled dapth or t he

current parti 30 0 may search for a
possibility tha?{%cfntlgﬁﬂ H}%d g’%s"’?@g{& gédg}gbetween a current data unit
and a pP4idlal i tAccordinglyi tbQJQUtﬂ?éi lghb gy pIskei eacedng Unpneation aheitghpord-ng
partitions copbREld Adle@epMRRR af CARAIM YmB8MTott I@bdorle ¥ REA iR urith heCUr I €Nt

prediction unit_or the current partition and may determ ne an object to be
mer ged. prediction unit, and a minimum unit included in the maximum coding unit.



[ 255] Accordingly, since a current prediction unit or a current partition
shares prediction related information wth nei ghboring data units having
vari ous swees12/@kpes, and positions based on codi hg uniPCI/KR20IMY4B9t r ee
structure, redundant data may be 37 WD 2012/ 005520PCT/ KR2011/ 004969
removed by using peripheral information in a wi der range, and video

encodi ng4xf fi Cl}[lﬁﬂﬁ%urﬁﬁﬁ ulé id ﬂfﬁ’cﬁiﬂgdlgr {2k Qhit Ebtﬁnea(Byisph'@in@klﬂﬁrhlrﬁma@:’jam of an
apparatus 200 f.or co eo u unit merqi ased. on

cod g uni 5 AUk R SR Y ER Gt BbRhE R e R ARS8 henc

[ 257] The appaydteusm2dtuimekadgsaadatevai that m25[®¢ irededagell datha cadidgencodi ng
i nformation . [, r veni ence
of explanatio %ﬁ&M }ﬁéﬂgl&ﬁgg ﬁ%jté%gl 4@?9%5 (tﬁlgfr?g[ﬁg@w l%qggu(gegllrﬁ?wdat a unit
mer gi ng base@l%ﬁn’é@m)ﬁ@lgt}mﬁt s having a tree structure is referred to as

'the appafjat UF2QRuhE, tﬂ@@ﬂ)&idﬂ% n'alfdﬂnﬁﬁ@n outb@tﬁﬁﬂou@ﬁftﬂerﬁ&#&rﬁlﬁthBO &&?g{yllﬁus _
a pr edi ctjon uni ormati on

terms, such a d"ﬁ1 n t
unit, and i nF%ﬁﬁH‘E‘$% g@f&ﬁfﬂ%&%ﬂ&&@%@f?%@ﬂ%wmé@g unftﬁrrangﬁp? dberati ons
of the appar dbmstidf@canréing deptedicabn toitd. Ths encelsgy infrethaibt hccoafisg enhe to

FIG 19 and t h&m %nc}oc{% thil_h?or]ma?loﬁ émft%' e\;}r)?réd éL gn B4 IachF %bo%? geSes a

bi t st ream of "an gncode e i mage enco I'ng I nform |on
extractor 220f éwtm&@t%lSeMEddlngﬁdeﬂnmm aormdimgdh thequedigtiemirtitsfopaym t he

parsed bitstreame ﬁ’iﬁﬁﬁﬁh&h Mﬁt 9199§tfﬁgatéﬂ‘dh}e%ul)ﬁ\é?a@lnftefr%o%t 56!)%& WE&GeRRGOT di Ng
to maxwrumcodlng uni t utputs the extracted 1mage data to the inage

an
dat a decoder 1Pag inggpeof tﬁﬁ@‘éefdﬁ%’%@ awtéﬁ%mnﬁfgcwﬁfaépm ﬁméfe@mae@e@ﬁ obIy may

extract i nfonfed inbde, AR WboR afBitbAFBINISh ﬁ%tlﬁfd(ﬁtl@@ﬁtrﬂ%ddi@l Alsef inforflatib@nt
picture, froma header about tIr#;%%cﬁrren %‘% ct.ure, SPS. 60] Al so,

the i mage dat'8”Yid"EHTYH HE ¢ P& O ﬂﬂﬁé‘f%‘?rdlé‘é ° BB‘(‘E‘F%PcP]éJe?n‘? or mat i on
about a coded}(alléspaﬂlﬂ aficnanos abadiangaximde depth ke be odemgl i 31BS (bevuagea tree

structure acerding Ste?) dg@ﬂ g‘ﬁ‘?‘ﬁ%ﬁ E'tge gpl ts, fromthe parsed bitstream The
a €

extracted informati on pth and the encodi ng node is output
to the [P#dge dathe appenderl093he deepesroding woit 8sty beheodinggaitddtanddbya bi t

streamis splp htmlhgta@lefgh@omfs&m EREANEHIHAY dn et Bdkh wﬁwd TRemeddbaisdecoder
230 decodes the inhmge data for each. maxi num co |ngNun|t

i nfor mati on AH¢h etfﬂée dghegotippint ghiye chEer epdiih ﬁ%lﬁethséléepbmqgw@gt he

maxi mum codi ngitwhite 16@Yr d@ﬂsgtNiN) rAllscBlfth)é FaRtinOimiadté catedt dagth havigg eiedi ng
unit correspg out an encodi ng

ndi t he COf i nf.ormati
mode may i norla ENFEN D BRUGREHEML T 43 hd SRl GMERSSE s8Thonar ng
codi ng [24#h]t cokaceshoglgi thg apmretthssl(hibmgydfccte{ma poabgumtsahmmhcttm@mnmm and
a size of a oded
depth and anhogglgo {%081%%3}{3#1 s Om O?Hﬁﬂ%ude é%clf’&{*@ﬁth%n?-%g?%rf%?l?m“ on
about a curr @lerp\a@&pémgdlﬁltubﬁwd on thf sewrcrfélm MERF FQﬂ}gAng Ppsad thpe
information apRuhumhe %Qié@e@nﬂ%ﬁtcbnﬁﬂ&ﬂgf&a&@%@ﬁh&%fﬁﬁléj&nfé%@ﬁlrcdjrél%l&@

maxi mum codi ng units extr ted EhEI edataadencd |nfor tion
extractor 226M¢€ eRoHHIERRY BRPY E"EBTEYHEPIHC
det er mi ned t agewgiradieti@ ﬂf[bdﬂsmmtﬁngfodhﬂ'g)ne,rdnm’pti\tﬁwﬂﬂelad’a)dﬁig(lﬁﬁﬁﬁma)s‘tj@ hleas

the apparat u%er%l%ged Jo%gﬁgtir?gdcl:%racteristics of the coding unit of various image sizes.

[247] The apparatus 100 ma additionally perform a data unit merging method in order to
share prediction related information between data units adjacent to one another and
having similar prediction related information. The coding unit determiner 120 of the
apparatus 100 may include the coding unit determiner 11 and the data merging de-
terminer 13 of the apparatus 10, and the output unit 130 of the apparatus 100 may
include the encoding information determiner 15 of the apparatus 10.

[248] Accordingly, the coding unit determiner 120 of the apparatus 100 may determine
whether data unit merging between neighboring data units is performed on coding
units, prediction units, and partitions having a tree structure, and the output unit 130

may perform encoding including merging related information in encoding information



38 WO 2012/ 005520PCT/ KR2011/ 004969 per ggrns encodi ng for each deeper coding
unit according to depths according to maxi mum codi ng units. Accordingly,

t he apparwiOus12208520my restore an i mage by decodi ng the peRGR2dEr@4Wecor di ng
to a coded depth and an encodi ng node that generates the m ni num encodi ng
error. [263] Since encoding information about the coded depth and the
encodi ng nodebsm dedingamitgned to a predeterm ned data unit fromamong a

corres i ng -codi ng_uni a predi.ction unit nlnu nit, .the. imge
ot o ene iRy BP0 Bud i dhs RrShtand iy pilioh MHE Phudouiad sk
about the codeuhadiepthowndoting varcaditmrginfothatiee eiprud i mypxinumheept edetimgni ned
data units. g\ﬁg oPB%Qﬁ&rﬁr g&ﬁ&%dm?@ﬁ ﬁed&&@f éb%uE ﬁle‘@ﬁh‘éﬁ‘t Sﬂwé}ﬁresﬁﬁ? ok gf)S’r mat i on
about the co the enco is as e inferred to
be t he [&flla urﬁheswﬂwelweﬁtemmhé%%aﬁdﬂ%p@%@mtﬁ@f dﬁ?t‘lmt Peeape fore i mage

data decoder sRathg ﬁ@dl@ﬂi&ﬁrelaﬁ‘&i i@ frm@hbn R/htﬁtal—ife%hlBMrlﬁ@QﬁQ R ebdieif b PRGBCctRbAt & 1 n
each maxi num cod| g(?unlt ba on.the information ab t he coded depth and

t he encodi ng MG 3CUBFYiRY 1‘f%’“t‘H‘é“?¥é’>&“ﬁ‘i9H‘i%Ei‘i“H‘g° %%unﬂtﬁ hgYiRe A WSbr dis,

t he i mage datsaudeleodesk@?pﬂodmyadﬁeodﬁocﬁdae encoded i mage data based on the
extracte |nf Lon a he titio e,

the tra gj]f or rrahled:r?dﬁ |utanch)re each % a% mclljlh| taﬁ)]fe rﬁq&rapﬁl O%ﬁftt h& l?Or{lgngudr%‘?
havi ng t he t ueis stighisrngea lﬁhbbmdﬂew ofa eumht msdlctmnrmmdr mgulmemtpartmocjen@m ng
process may 'aﬁ%k%l%‘ﬁlréht o?qls)ﬁér n%&@hb@ﬁﬁé‘@'dt@%ﬂts’ﬂer Z%lb%h T%'aﬁh b%ﬂfﬂda!f‘?i on

conpensation, and an i nver nsfornation e dat a’ decoder
230 may per f 6RRHifHE LEOUR R AFiEhPRI s thBIISS be with 8§ C&E@@r%ﬁ%@nw a
partition an(ﬂh@c@feﬁdpgﬁﬁh@{] node of each codi ng unit, based on the

f b tit th d
R T N AR R R T PRl
in order to pesdiaiomunitwe rtlaaecmreanlsafrﬁnm;b alsabe oefdiredytal arconmdit gnto ran scarchi gy
units, the i %?c?e? oﬁﬁ‘h&o‘aﬁfg’&ﬁ& e Sﬁ"% F%S&Bgﬁﬂpé Eé’xﬁﬁ%ﬁlatt{e@@ﬁ&ﬁféa% on based

on a transf ornation every ansf or matl on
uni ts havi ng cardirgdp the easing vt d@t@mudﬂrﬂ@OlmEfYOﬁunthcﬁ léﬁlué%d@ftl ugityeeiglgforinge

transformati g uidﬁér'q@ft Q(f)rnEP‘élh ﬂ?pé%@igfh&(ﬂﬁﬁo el DR 1P He A8 BHJﬂﬁon k247 bt aThe
i mage data decoder 23 ermne at | east one coded depth of a current

maxi mum codi Ry ©f HV’ 19% Pﬁléhé‘i?ﬂflgt Aty st itmurpee B?lah%m&sia&fém dnther the
split infor Wﬁﬁdrghﬁg catigas gfoup @ thel dmget ﬁgﬂlatld)r'ﬁuﬁl@oﬂ the gerierd [phtltitloh.n ht he
current pt t he.curren coded | the |nage
Gt LS M S Rt B e P eR T 1 Rl Do BRG Lol by

corr espondi ngnc{de of IﬂE @aeht pedietomept br tha cuitentpartitent envagtinguod gredicign uni t by
using the in d%%fogﬂtaﬁ&%h hd} g]fn%qﬁﬁ)&‘ﬁlh% %IX RRsAf rlilRd pfﬁcﬁ%'x&ﬁl @”%1\4”' t, the

pred|ct|on no e Sl ze e transformation unit for cod |ng

uni t correspOHIPUABNIE 634 MBY eorndd caepsting infprenagon push thafensrangecldigdainof t he

current naxi AmRE0H NGt BiNell on IRPERLIMaGN@r dﬂ’é@ﬁ@ﬂs infélatafiol Pbrithe @RI Ni Ng
t he encodi ng |nfornatlon |ncIud|n .Lhe

2012/ 005520 PEFGHGRH P15 M8 <Pl P4 patition ?ftﬁﬁf?‘iiﬂg HRYS Iy ingth ee ¥\ Ebser vi ng

t he engasi|ng i Sjﬁ@rdasatngomts ahviag aitgaedudtore cohaitpee detier sppaedisd@bandadd  from

anong the co | unlt ni m unj nd t he
aat ner ed at 2o 8 ity WIERREASN T B Rbhs RIS BRI NI IL epoBEc

t he i mage datpeﬂddemdmtts o@parfinonsHavygeriencp@idisgomoudes and Varlous shapes may
contact an upper boundary and a left boundary of the current prediction unit or the
current partition. The coding unit determiner 120 may search for a possibility that data
unit merging is performed between a current data unit and a plurality of various
neighboring prediction units or neighboring partitions contacting an upper boundary
and a left boundary of the current prediction unit or the current partition and may
determine an object to be merged.

[255] Accordingly, since a current prediction unit or a current partition shares prediction
related information with neighboring data units having various sizes, shapes, and

positions based on coding units having a tree structure, redundant data may be



[269] Also, the apparatus 200 may restgye a current prediction unit or a
current partition by using prediction related informati on of a peri pheral
dat a uni twof20t2@s20rrent prediction unit or the current PORMKR201100049%%9 uSi NQ
a data unit nerging method. To this end, the receiver 210 and the inmage
data and encoding information extractor 220 of the apparatus 200 may

i ncl ude the @aﬁé‘&’d/tgmis[@cﬂdmlphé’ril @fortadod pp@vadey 8ang®, andndddo@codingefdat a
decoder 230 t he a aratus 200 may include the data unit nerging

det er ni ner 2 lcbeflc¥ﬂlé‘ E’ﬁ APat'GS 20. [270] The image data and encodi ng

i nf or ma2d@dn exilact ora Wadk dagraexdfraacipppredi200 fonleqodeg b videorpatusmg datd
merging rela The
'mmge dat a and enc%ﬁéﬁ”%‘%dn P PR o B TR 4 A S5 e G AR e R

possi bi lity &mbegiessti ng and reading the ner gi ng reI ated information

accor dijpgr|t o tihe ppadis LDOMARRE alréUeWeFEl(D QR ilnBgd Mt hitbé A PBin2 RN mAibn
encodi ng m)de base&zﬁg a cl ose rel ?(H; Eh@ et ween. t he rega I ction node

i nformation &RGAGHH i HyimrasE deta eF briat Oéﬁon‘igéilren‘é?(%fg‘ii‘lp nafiphs Bemge
data and encagparatuk Q@@fmﬁbcmﬂngxt/rdacbpmSlagﬂamamlteﬂérgm(gtbatdda)mdmmnrseI ated
I nformation li)lg Eg a(%r%e%{}’u&ure 19?efc'arrfcp ttongtthon p%?at S %(ﬁf: ftor deco {nmat \|/18n for a
current predi c N Uni't or a curren RRGH coding Uri TS havi ng a
tree stl2adt ur defitsms ofrwagousgernrst sirqlms iagndagdiniter dgéptly prd@sztlcprnlﬁmt, @afrasn may
be_ext ract ed s uﬁﬁraqugfomh@&pﬁoduma{dmhmmg[ 2o, TG TRt

decoder 230 of th Fara us . % orm codi ng ‘uni ts havi n&é tree
structure ba@é&leaﬁparﬁ rmﬁ@r%ﬁe@bah th@ﬁe&%emeﬁgw%s@r%m tFEydEcpndébs h,

and each codlapgarmgmcﬁrom anong the codi ng units having the tree structure

i ncl udié redigtion um; and artition &w n vari o 4 redl ti.on nodes
and valitls sPHAEceie 50 eprvel dubpanibinBeunar susoded PHEo-Alsdmietis 200
may search f«iatawinetehmdlm@m@»mgtmmyxtbmqréaﬂ(emmrds tevdekimagecatarfontactiat a uni t
and various QS&hﬂgt&R{t f‘prs gﬂﬁrﬁ‘dﬂff %gl%ﬁngl 'CQHB LhRInRR" tt{rée <Pk fu
contacting an ounda a curren i on
unit or a curﬁﬁ‘éﬁi@lnga@ mamm.mn aodingrayitd endpwpne t@ﬂ@ﬁ?}c@éﬂmﬂgﬁ dpga tﬁethgerdage

Prediction rehatReoderbn.MBleliReOflath Bd &Woﬁﬁfgtmﬂ%h%%&{ é;&ﬁcﬂéi‘QQO H{ayfekaﬁ'act
current partition may bed determned or inferred r ef errln gredlctlon

rel ated inf oﬁ?fﬁffp%%?n&#’of“r?emﬁ’élﬁ@%Slﬁ‘*eP@*h6‘?511%@“%?%%1?‘5{‘?“61%1‘:%?’ §#4ef t i on
[273] The ap@a@ﬂtth@c&%tﬁﬁwr@mmmmcodl ng i nformation about at | east one

codi ng t hat ner at num.enco din r when encoding i s
Fecur 198l pafbe REERES il MR MRS S R R IS
i nformati on tabOIdelwded tépeh end areertcopingtnuwde. fot the gbiog unts bis/ing hgecgdicnge uni t s

having the tr S i n each
maxi mum codi ng&ﬁ%}}h %hﬁ%ﬁnﬂﬁ%@% gﬁﬁjs 5‘8’”% %g%s&g%%%ﬁp@?%%ﬁ@/ 04969
[274] Data ehedrdgn @poetﬁ%ﬁ— ¢qdgd geribiiapd thereneedipg stpde if GHPLY die iBTagaer@hbor i ng
flat a ;Jm ts P@E&(ﬂﬂr Y30, 'I@Hﬁleﬁl)véﬁﬁ aeqlmﬁ §1nbﬁ§1g§’tréhﬂ} BQglindtné hﬁxgﬁlﬁ?r di ng
0 atree structure. ma accur ec errin iction
ol at ed 1t o HPEGR 57 et MRkt gLanen o Bt ToreepRedPeRiBn 1ol ar ed
i nformation armilmenn@bdggnmitat ed |nformat| on set based on a cl ose
relati Egéﬂl P "l{h% matlor;[ ﬂ)%qt 81 ggéde cgenlhnang[hg Q coﬁgl uni cﬁe accgrdlmn odnd r ee
struct I on unit, 1 on I accor ng to an
exenpl ary enmwummmcomnglunn@wydee e fr ifhsuativint dhonedt deashene qoding @8, carte-
through 31. [sﬁc? ind tohe g@deﬁ%ie?thdhﬁgih%aﬁén %‘t Qh Qh&ﬁll‘% rﬁ&%‘ﬁ% iRfudgeogi ng
units according to an exe nmbodi nent a codi ng unit
may be expr eSQEHIPH ahﬁﬂatarpaszﬂtm e of e%r%a@dw %ﬁmumts%mponﬂmgﬂet @nd
8x8. A codi ngoddii dep€, aﬁ&ﬁ@‘br&ﬁéftuﬁﬂn&dﬂ ahd h@ltZ@ OP@[rbhsifb@ﬁh%loﬁfunﬁ‘lAﬁé 64x32,
32x64, or 32x32, and ac

nit.o X e l it |nt ar.ti.tions of
Sox32. 95x26 napabRrdtaah Hebut F eyl gt i hedfod sk e B b
partitions ofmelgixgtelaedxBorBaibG,abont BuBrenapedd@ticiodningr mamltermbamen may be
split i par ata 310 a
resol u t[Qééj f{%éhﬁ%g@(gn %6%‘5{1?;%%@(?% th tﬂéén(:é)[d %O&@&C%bl%@% g
maxi mim dept rmaxymzm codingitgés e@&c&dmhe anat@sﬁbltmridmmco@ng 91!9&11@@@ eXHaCﬁQfm mum

size of a codbpg Riratidn Bbur 301 JERK] iﬂélrﬁnqb%@édﬂng fhode db@rﬂﬁn@@@b Sakm330, a
resolution is 352x288, a nmaxi num size of a cod mglﬁunlt is , and a maxi mum

depth is 1. THRMHBXISORUSDEROSHERMNCHIE SUEh 2yBRGPRaals 8@ dPPesifdber of
splits froma maxi mnum coding unit to a mninmmcoding unit.



[279] If a resolution is high or a datgganount 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 2adesbely refl ect characteristics of an i mRGE&KRBRTIN0dI6Agl 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. [280] Since the
maxi mum dep]t @gﬂbrrﬁ%cddhﬂ@@oﬁb&t:l@d&lb@r t@lidy utﬁO@hcﬁghmg\lothepﬂliacﬁfrdfhf@eo vi de gat a
310 mayincueamaxumm 0 ni.t aV| size of .64, an
Codingunt & s THSVTHG HG aabe SRstiBinl RS Ry OMEE b i i fe S deepenca
to two | ayer sletndiggpthe imagegdathaccoadingriom coldd degpthnand at encedingveadenhid e, si nce
t he maxi num O0is 1, coding units 335 of the video
data 330 may %?ﬁ%%egthemﬁlrﬂmﬂ%%coo%aer?gfumt having a | ong axis size of 16,
and cod?ty um&l@cewaquhgg alfp@wgloa%b@utéhﬂz@d@ﬂ dgpdiand shegspdia g arasle deddned t o

one layer Dby a§p #ﬂeﬂt‘[b B@rédé%nﬁﬁ?éﬂ@almlﬁﬂq}diﬂ aﬂlﬂhg a@BE8pohd8dLodhpegitthe
maxi nrum depth of the video data 320.is nits. 325 of the video

data 320 may PISeqt0gemy- #hedd THIMEBUYHy ﬂt?ﬁfncagﬁ Wg@g §Nqodig 18reei9 e of 64,
and codi ng uerktrsctired20ngay @ngcetke $nfsinzanabod2he ddledakdthGingitieancbbimgdept hs

are deepened to, 3 | ayer it X ni t.i.es.
po a depth ddipeist MEETo e RGO TE, SRS AR B pbBl Gy
f or mati on mayhdranmgriatirmetign hopt deseded dipth arPthe snepdiyl gookdedis agyigiradahayalpe

i mage encoder, 400y Qﬁ?eetﬂe Qhka GRA Hﬁhﬂ@& h?vhe%&lﬁé’h%ﬂﬂuﬁl%o@iﬂ %ﬁﬁ”p' ary
enbodi nent . [282] The 1 mage encoder pertforns oper atl%ns of the coding

uni t déf@tlni neheipgepaty H@C%lﬁb%}(hr{e@@refé@ %re@h%alée Phﬂg@dwtthe imageslefier
words, an i gﬁﬂi aacmrrﬁﬂdlﬁmrcoﬂil;@ Lﬂ@trtfa@éd]gaq th@tuﬁfanﬁﬁtﬁﬁl HoliOme @Gde@iQQJpﬂQarﬂdfthé S l n
an intra node current Iane a potion ti.mato

and a notion B‘éﬂf@%‘? C%R%%E’r SIS HE 89‘9182 PP%J‘? BW%WBI%?‘F gnase atd
conpensati on demdeommglau riectacle ithee arvodett iaragaddta bhseamnath® agrrdcieel iaformetion f r ane

output 11 om ot Al b8 e BlidicBRidel FLERE RARANATn JHf ror & 21
not i on corrpeﬁ@@mgmnnf@m ameng @etcoehl@gantﬁub&wm&@d tiee atedtaierieelidad ln@écfh‘l ci ent

through a transtRiRRGIMZ AndNA RcGHAD bt BflnclliEa gHaNtibA e ItdiARRi@r mat i on
coefficient is restored as data in a spatial” donmain_through an inverse

quanti zer 460 esdIORRN MR EOMPERSFGR. r?é‘Fl A 7RV eI RS IEMA AL or ed data in the

spati al[268]mai MHeSmapé Path désdehE3(0 Bhe panee inta IﬂSBed‘ﬂcQﬁbnafr hﬁftlobe:bﬂ@ensatlon
post - processed thro

0 a l 0o unit 490.
The quant i zed <P unSrEr RurER RS LpRRShm iy 8RBl it birefop s 8 acs
t hr ough an erfiomoyipn ehcwdes pA46Gon (yRp84hd the pm¢di@ronfroodet dfehé¢ pmdetiomooidef th400 to
be applied in.&hey ﬂgg@g&t&lﬂg J0%e %#%gl enents of the imge encoder 400,
i.e., the intra grelctor i ﬁ tion estimtor 420, the notion
conpend®e@r 42550 timerder mménverwrartsmnauamﬂqcz)éfhnglmnaﬁslﬁ@rremdrﬂaﬂowts

encoder 450, thdignd eu@ﬂa%@céuéaago AR pAABim iMRrsk MBS AndtloANmtQr 61135 A, the
debl ocking unit 4 r|1|]d t he Iog‘%) lteri uni t 490W$erf01l erat| ons
based on eac Or&%lioﬂg‘jnﬂ P e VERGTRIHOHY! RoErAGe HAnsieral 1S hYiRea 8¢ yct ur e

whi | e consi detrudtgretindudiay informatzptaboof sizaoh thmmmﬁmnmam wngtswihicbding 281

Specifically, the in r tor 410, the notion estimtor 420, and the
not i on corrper%%%r%rngﬁé%&(?gtdggllrﬁgnes partitions and a prediction node of each

codi ng [t f ridwisendate ﬁechedi-’r{bm&md@tsmv Rinlgasd one ealedtdepdtaireumhit e
consi deri ng rnlfb&lrﬁ%'c% %fn?t% adgﬂl t ﬁt 1%?8%&1{5%18?1 980%Hln£¥o é’eé) rffftﬁ'é s;ﬁﬁxlhmlm

coding unit, and the tr nsfo det erm nes siz
t ransf or mat i AMAGPER md%%dhatdwg% éata i 70 IopgRh Sﬁhblﬁdhft HaTeRs eﬂﬁ@ tb‘?\ FEr&eMavi ng

g trge str uguuptﬁ is b 2&&H dep. A28orlt;1ﬁ1gey ﬂl&ﬁiﬁg@d&gﬁ@mc@f 2anmhyrae@>gg@ﬁ%sdﬁa 500
ase on codin S accor 0 an ex ar ser
510 par ces efiddtd: e sathe Hat feRatbiay il R SrREHoh ‘B8 EHeod: ng
required for ntexdrodinregdingamitdyhistngtthe mforntbion Thentencpaadon typgef dat a i s
output as | ”‘té?éd?é%lo g@ﬂt ﬂ%%&’e{aﬁ A oL nLan; ZE%H %ﬁ}/atngﬁ%%gt%n 10rof8 ha”

i nver se quantl1 zer e I nverse quan |ze I's restored
data in a spapdiak vdi qeirespphdiog ghthawodeddapthe and anipibtheenagaduta of the current

maximum coding unit.

[268] In other words, data units containing the encoding information including the same



[288] An intra predictor 550 perfornms ggtra prediction on coding units in
an intra node with respect to the inage data in the spatial domain, and a
not i on CONPenRANSF20560 42 WO 2012/ 005520PCT/ KR2011/ 004 96%/KRenf1000a®9 ot i on
conpensati on on coding units in an inter node by using a reference frane
585. [289] The inmage data in the spatial domain, which passed through the
intra p:’je](cili clplit ibfmatich ﬁlb?bﬁ”@hﬂl%d@)@@ib@diﬁiag@lﬁe &ﬁ@dmg&lyfobﬁatmmtseuﬁss@ﬁeca
restore ra

ft t - d_through, a de Ki it 570
fnd  Toop {1 Er Prgelihinedynd R HionP hRGeF e et nEe R SR S M s s o
t hrough t he debhodkimgunitnind & ateedtdat Unois pndyi Hetansideredito be @&Odmmynibw
output as thg rd@&%rﬁ'%gghef %%ggdé%%eﬁ #2950 ﬂhggg‘g%sﬂ&)dﬁg:[ﬁg@e the imge data

in the |nage dat a e apparat us I mge decoder 500
may pel2@m optlratthorpapaigs 208 aayyes et %r@dffalﬂ pEadicling UpH o8 'e\neulsqln patgmniby| n

order for t h%sh%ﬁ&h@l%@@l@fed5%r&@ﬂd?ﬁoﬁ% Eﬁ@kal Mtk BSit épﬁércaﬁrélﬂ?t p?&ﬁctuﬁ' |
el ements of the image decoder 500,

44 ar.ser 310 B} en& 12F8y
decoder 520, "PHE'{ élFrgétRfﬁtétﬂﬂfi %‘1‘51%%) atf‘HB“ %P%Eleﬁ Ip -5%0, the
intra predi ctariveb0]0 afkthabhagndtoambneadiap iF6natichexdettbo220 efgheini t 570,

and.the 1000 bbb AL 9D ifeiRBIPRLLOIORET 31 LORS BAREE: 90 GANC D! £

having a t r e8PRY PGS ure or ea X1 mim codi ng peC|

the intra prddiackraler 330 obihd aph%amﬂ()@)ma&@mb@dvsthc dataEGO negingdeteopiarall ons
based on partOHHeo% aaRd 28 prediction node for each of the coding units
having a tree structure, and the inverse transforner 540 perform operations
based &A% si Zdhedmage ¢3taaad ehoedingdAlOFRREOT Griragior R2Q BaY ﬁ@tr%m ipfediqtipg gnode; G

24 is a diag ﬁﬁB}mitidﬁSetnﬂ&ﬁerﬁg(ﬂ@%@ infoRAARE: Mﬂlﬁﬁoﬁﬁﬁ%dibﬂ@t dn@endeé@hps, and

artitions acc to an e odi.nen ar at 100
PR the  appariihis 108 S o 00 PSRRI RG S 228 ey e BarGH dar
char act eri st isitslitgfof axtracoagand ka@glt]mnm@mmﬂate@nﬁ&manmwﬂlhg tcathd a
maxi mum dept re%flct?o?lqﬁ(g& 1Hf2)'rﬁ1§u£®ﬁ 19{%1@%@}% ¥t ¥n grf—z:%ﬁfn n@cgé% HRCELS ) Bgsd © the
characteristics o er en user. Sizes
deeper codi ngelammblpd@@\mqnuthgpmdwae@mvﬁe mmfynb@m@wéﬂhﬁ me@nwcl@tﬂt@i Hy to the

pr edet er m ned,mBXbAURBekEapR! the hﬁagé)&jalté‘ QndJéchdmk %%]métibnaexﬁ'a@tb@ﬁﬂmnﬁ@
structure 600 of coding units, accord o0 an éexenplary enbodi pent,”the

maxi mum hei glKEIa6 e RerZingde i W‘lﬁ@ﬁ“% g%sﬁ%o’&élapﬁ@o ﬁnﬁogmatﬂfél PAKCBH- and

the maxi mum d@f@iaﬁhoh $or?a curient bﬂealcﬁaﬁ nit ar ABuirdNd Pudieiph bf denog @ﬁltsalatvﬁigai
nunber of splits nit. Since

oot toonaiet Sl R1sES MR SRGRa D b Mok MeSR20h BRI 600, e
hei ght and aewirdttdd ofthe herglegpdated odiomptioni t are each split. Also, a

pr edi Ct' U”' élealﬂlq%@é{& bEdRes 30’@‘[?1{' Oﬁf afath ﬁﬁﬁnﬁ?for c%m@[dn?@ hﬁﬂﬁg@ ng of

each d are s orlzonta axi

hi erarc h| caI tf§€ ﬁiﬁ’é‘ttﬂﬁeé’awn infoygatiph a‘%ﬁuﬁélfi epgoding medecai apdaddeptiamdi s a

maxi mum codi @gcﬂwdﬁngr]ﬁhlttﬂﬂ&nf&h@hgfth‘éwdﬁi g @it hatid @heGQcQ:, stiiRE€indlAeglepth is O
and a size, | gCL % , 1S 64x64 m@ﬁ th deepensh al ong t he
vertical axi ?redé‘ﬁ’d)né‘n% ROBATHHPRS RYBENRTCHYPE ]§F19‘é Sayrighgshapes

[272] The image data decoder 230 of the apparatus 200 may search for whether merging
may be performed between a current data unit and various neighboring prediction units
or neighboring partitions contacting an upper boundary and a left boundary of a current
prediction unit or a current partition and may determine an object to be merged.
Prediction related information of the current prediction unit or the current partition
may bed determined or inferred by referring to prediction related information of the
merged neighboring prediction unit or partition.

[273] The apparatus 200 may obtain encoding information about at least one coding unit
that 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.



43 WO 2012/ 005520PCT/ KR2011/ 004969 a dgpth of 1, a coding unit 630 having a
size of 16x16 and a depth of 2, and a coding unit 640 having a size of 8x8
and a depwb20f2/@®s5exi st. The coding unit 640 havi ng t he $CTKR11806and t he
depth of 3 is a mninumcoding unit. [297] The prediction unit and the
partitions of a coding unit are arranged al ong the horizontal axis

a](c:cor difpm] tg d%ﬂi gﬁcodédﬂbp'smmg\p%cﬂalonirfslateld&nfb@ﬂhﬂitgt ?}ﬂﬂeﬁg]ﬁﬂ)ﬁn@dﬁf[h ngit he size
of 64x64 and,the edi ction uni edicti uni t may
be oottt SupeS R GTes Aoy TuelhAEnEh kBlinh Il Gyl G G lell | Y
610 havi ng ansiyZe aofturébkbdecopeal by tefansg maemaUOmglattﬁemﬁmmemoﬁ 064x32
partitions 6 Rt i _Size
of 32x32. é‘gﬁgﬂge{ﬂl{klg%grt?ﬁm%gsgg gglp cti o?tmd%teggé%hﬁg@?ggmerg%tragtzegh‘ﬁavi ng
the size of §Qrmoaﬁdhaﬁréfmtlﬁswla1wﬁw}pbe split into partitions included

in theemdi ng AJHietho@%ﬁdeierrﬁlmngacd@lﬁ{gtthrflis%@vﬁgg tRa\tri&use, §b¥éﬁ1&i&)n%ﬁi€3‘%}d a
partitions 622 aV| ng) a slze

ﬁ 32x16, %_E@rtltl ons 624 paw %ISSLZ h
16x32, and péfraflt PIgHEONEHE A96Q) Wét%agFi FIYY lmffﬁ% W9 é’m
predi ction umetbredéetohﬁGSodl tdgowghi 31.630 havi ng the size of 16x16 and t he

dept h 25763 ma}hee2 iad2%oP gXpl%l}llil%nscglngfﬁ)L EP godddng ullilP acgorggtg o4l it 630,

rtition aV|n "8z “He“ o I°ng "unit 630,
partl ti ons 682ethpliyngmbodiingss. of 16x8, partitions 634 having a size of 8x16,

and parbyi O”SA @%@ot‘@t{éd?ﬂ%én@hé bRkx @%&ed E@gzﬁ’dth §'h'%l%@ ahd ’maﬁ b%r(@,%@t ion unit

of the co gpunl e si may be

split into parkidil6rko iapg ﬁ&%letjcwtng it ebertxed nayi ke S@h!t)mtq P@’UUO%S (1%4% i on
having a si z&4982,82804, 0 BoERd ahda EHEnE Ok Bgsmatmag% spPidith pmﬁﬂﬁns&ﬁ? havi ng

a size of 8x s, 644 Si z artiti
RSy N e LU IR P W I
depth of the 16oMh,AgxBirsixil6, @dx8 ardut ¢adng et ofebxi8 My twogilintelpartitiédOof SxHe
codi ng unit %Hei Deky 4120 of the apparatus 100 perforns encoding for

codi ng units correépondl ng to each depth included in the nmaxi num codi ng
uni t 618781[ 304n valeayrtsell ot ragelpien icBFORE 8k rxaaeo e wg 2codide piiss 64,

i ncl udi ng_datgq b thdxiRuS P& N IR B dRe3 AR AReDIA RN 1@@2%)%%@@0 asnd-Hgugept h
deepens. For exanple, four coding units corresponding to a depth of 2. are

required to éeseifaaa@agﬂlﬁléﬂs 64 apdhe MpfEauR lepids & ol idpoutita 3 FEOPBiRBiihg t o
a depth of 135@@188[dmgimumlsne@fdebdlhguﬁ@ﬁmw anéneodimgnrdeptlit $. THe t he sane

dat di to d >Rt d tp the depth of 1
and -t our _codmigTCRPEne b ERF g edOleh a SRS b Mot Pl Byt
[ 303] I n ordepding uptd @ nmmienoodedige fugit. a current depth from anong the

dept h, %197%635% gPé‘sBR{;ﬁBE iSEibRbr MY BfoRAT €6 afrgg fr%chﬁl‘[lﬁl Jf‘%%dﬂt?%ﬂ Yy

per f or encodi ng for eath prediction uni e coding unit
cor r espondi n§edage fraciomoepely degiease eagashifg effeienor but ghodp aesurafelyfreflacs

hi erarc hlhcal fcﬁitﬁé’t@ﬁé%fc@ 0B BPimaet ﬁ&f@ﬂinﬁ@l Yhe rhzb@mﬁlﬂ%i@kff‘tﬁé"@&ﬂﬁ GniEoHf e mi%
S TR RN G R R A RO
vertical axi $4of the hierarchical structure 600 A dept h and a partition
havi ng [Eétﬁ m rglr%'érﬁlg G 1C11'1|1unq deﬁtﬂ' of the video data 310 is 2, coding units 315 of the vide
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.
[281] 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-



WO 2012/ 005520PCT/ KR2011/ 004969 error up the coding unit 610 nmay be

sel ected as the coded depth and a partition type of the coding unit 610.

[ 304] FI Gvo2B127@5320di agr am for expl aining a rel ati onshi pChAKRMED089680di Ng
unit 710 and transformation units 720 according to an exenpl ary enbodi nent.
[ 305] The apparatus 100 or 200 encodes or decodes an inmage according to

codi ng uni t s fhavitiog nﬁyﬂﬁq)rsdi’ﬁﬂl}l' e;rpréslaecn HG. E:qisal blbek @agrai sfumisagt agodé t
for each HBX|§H§1%8|nC§un|tt €3:,0 ttras rmat i or&unltsfor

transfor mat i oH° davFeRy BALSHHE aﬁﬁ?f & 1Q &P ST YR ATNP IR M at a units that are
not | afgel] thélfheamtag@srpodchw preddimgoparations 0B €] coBorg waxtaledrmineir d2¢ hithe

appar at us 10%ﬁ192fra1%9800 tde oéé \Z‘%l RlataNfh GRA DGY %htl?tg%ﬁrghﬁtoqéh)i@ erfo%s

transformati using the trans tion un
havi ng a si zéntgr prs@lseta@ 011! s@hqlg wun@dn aaamtéa BPde. fone yaprgya awirent framerioi #iy t he

size of 64x64 AR6NRKHRAEP S0 2Ry Bﬁi%ﬁ'&:l%ﬁ&qsbﬁ?@fs wﬁﬁsﬁ%f Stinitiogaad of
the transformatij on units havi n(g(Ht he size of 32x32,. 16x16, 8x8, and 4x4,

whi ch are smElQUOR CORRANBHABAN cadipe PREHNANIREHEEE HR BROTIEHNE CHERAtHF™ehe
| east codi ng 40§ beusimayhdersat faned0s [a&ﬁ&]reﬂéteﬁce Bmiestod. di agr am f or

expl ai ni en i ng i nformati uni oded
et n 3058 i gt Db g TR B RGP T L ERR A0 P8 hp By 5B
t he appar at usompensawy 4@51@011@]@15&15! atqnangﬁdtran&ff)mat@nlcodfls@@tﬁlb@@ aa parti t ion

type, informaLig0.f403a0a4t qtﬂaﬂﬁfz%fihm 90 oIRdEed %Hsfbﬂﬁé?foﬁ%bfﬁ@wﬁ?% about a

size of a transtormation unit for each coding unit corres;{c)?on ing to a coded
depth, as i nfeHerad pPofrtaBoutPaEAl dmedl HeUEdeNVerse gpantirer 4608 #ﬁﬂIiV@FFCSOO

i ndicates i nftﬁﬁﬁﬁim&mmbﬁﬂitth@rcﬁ;hﬁﬁﬁdﬂi irethp apdtial i6Haiahl @!tﬁ@tdlstﬂ{e epdréidel Ng a

nit for pr ol o8 ML b Rge T REo i B ebarngothine 5o B0 didon” 2 % °

current codi rﬁgtenng tni€UP0. M hieapbmiyed tmhdormdtiocaNoficivmy nag bs pluiput and o any one

of a partitig st?e%%g%?’%ﬂ%gﬁ aﬁ'eﬁﬁo&e&%%oa partition 804 having a size of
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and the maximum depth of a current maximum coding unit, and the transformer 430

determines the size of the transformation unit in each coding unit from among the

coding units having a tree structure.

[286] FIG. 23 is a block diagram of an image decoder 500 based on coding units according
to an exemplary embodiment.

[287] A parser 510 parses encoded image data to be decoded and information about
encoding required for decoding from a bitstream 505. The encoded image data is
output as inverse quantized data through an entropy decoder 520 and an inverse
quantizer 530, and the inverse quantized data is restored to image data in a spatial
domain through an inverse transformer 540.

[288] An intra predictor 550 performs intra prediction on coding units in an intra mode

with respect to the image data in the spatial domain, and a motion compensator 560
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[319] Errors of enpcoding includi ng the prediction encoding in the partition

types 912 t hdtigpoongionWwitiorpaane@dingdditt he | east encoding error is
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of the coding unit.
[295] In a hierarchical structure 600 of coding units, according to an exemplary em-
bodiment, the maximum height and the maximum width of the coding units are each
64, and the maximum depth is 3. In this case, a maximum depth denotes a total number
of splits from a maximum coding unit to a minimum coding unit. Since a depth
deepens along a vertical axis of the hierarchical structure 600, a height and a width of
the deeper coding unit are each split. Also, a prediction unit and partitions, which are
bases for prediction encoding of each deeper coding unit, are shown along a horizontal
axis of the hierarchical structure 600.
[296] In other words, a coding unit 610 is a maximum coding unit in the hierarchical
structure 600, wherein a depth is 0 and a size, i.e., a height by width, is 64x64. The

depth deepens along the vertical axis, and a coding unit 620 having a size of 32x32 and
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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.

[303] 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
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structure maﬁgll?tﬁng pr?ééﬂ&ﬂm unﬁ%f\éQu%QMogﬁéﬁﬁ&P%é#éﬁ?@é ké&’%ﬁ &% ERG gtk ng
i nformation y tnclhude split 1 nformation~about a coding unit, 1nformation
about a part ifef RIRdieyeIeencpiing thragurisnt enstig unit Breeramrlom Gogat cogifts unit
i nf O(Vj_mit ' _Onf O Ut haRinH aﬁﬁze@(ﬁf INANAS @E gﬁlﬁt'ﬁ% adfiohe ofl @ Phi@itidn Sb@léi@vzi%%ﬁ
F ggg] 'ng| Ienzcs){zerr[gg ?&Q%ﬁl, g {)arg?an 984 ﬁz?ving X sitze Sf ?IQ Eﬁ,r 2‘131 It)zijrfciggn %(9(9 hz?v?ng 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
[311] 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.
[312] 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 intra transformation unit 828.

[313] The image data and encoding information extractor 220 of the apparatus 200 may
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extract and use the information 800, 810, and 820 for decoding.

Although not shown in FIG. 26, information about an encoding mode may include
merging related information, and the merging related information may be set based on
the information 810 about the prediction mode such as an inter mode, an intra mode, a
skip mode, or a direct mode. For example, if the information 810 about the prediction
mode is information about a skip mode, merging related information may be se-
lectively set. Only when the information 810 about the prediction mode is information
about an inter mode, not a skip mode and a direct mode, merging related information
may be set.

FIG. 27 is a diagram illustrating deeper coding units according to depths according to
an exemplary embodiment.

Split information may be used to indicate a change of a depth. The spilt information
indicates whether a coding unit of a current depth is split into coding units of a lower
depth.

A prediction unit 910 for prediction encoding a coding unit 900 having a depth of 0
and a size of 2N_O0x2N_0 may include partitions of a partition type 912 having a size
of 2N_0x2N_0, a partition type 914 having a size of 2N_0OxN_0, a partition type 916
having a size of N_0x2N_0, and a partition type 918 having a size of N_0xN_0. FIG. 9
only illustrates the partition types 912 through 918 which are obtained by sym-
metrically splitting the prediction unit 910, but a partition type is not limited thereto,
and the partitions of the prediction unit 910 may include asymmetrical partitions,
partitions having a predetermined shape, and partitions having a geometrical shape.

Prediction encoding is repeatedly performed on one partition having a size of
2N_0x2N_0, two partitions having a size of 2N_0xN_0, two partitions having a size of
N_0x2N_0, and four partitions having a size of N_0xN_0, according to partition types.
The prediction encoding in an intra mode and an inter mode may be performed on the
partitions having the sizes of 2N_0x2N_0, N_0x2N_0, 2N_0xN_0, and N_OxN_0. The
prediction encoding in a skip mode is performed only on the partition having the size
of 2N_0x2N_0.

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.

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 1 and a size of N_0OxN_0 to search
for a minimum encoding error.

A prediction unit 940 for prediction encoding the coding unit 930 having a depth of 1
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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.

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.

When a maximum depth is d-1, split operation according to depths may be performed
up to when a depth becomes d-1, and split information may be encoded as up to when
a depth is one of O to d-2. In other words, when encoding is performed up to when the
depth is d-1 after a coding unit corresponding to a depth of d-2 is split in operation
970, a prediction unit 990 for prediction encoding a coding unit 980 having a depth of
d-1 and a size of 2N_(d-1)x2N_(d-1) may include partitions of a partition type 992
having a size of 2N_(d-1)x2N_(d-1), a partition type 994 having a size of
2N_(d-1)xN_(d-1), a partition type 996 having a size of N_(d-1)x2N_(d-1), and a
partition type 998 having a size of N_(d-1)xN_(d-1).

Prediction encoding may be repeatedly performed on one partition having a size of
2N_(d-1)x2N_(d-1), two partitions having a size of 2N_(d-1)xN_(d-1), two partitions
having a size of N_(d-1)x2N_(d-1), four partitions having a size of N_(d-1)xN_(d-1)
from among the partition types 992 through 998 to search for a partition type having a
minimum encoding error.

Even when the partition type 998 has the minimum encoding error, since a maximum
depth is d-1, a coding unit CU_(d-1) having a depth of d-1 is no longer split to a lower
depth, and a coded depth for the coding units constituting a current maximum coding
unit 900 is determined to be d-1 and a partition type of the coding unit 900 may be de-
termined to be N_(d-1)xN_(d-1). Also, since the maximum depth is d-1 and a
minimum coding unit 980 having a lowermost depth of d-1 is no longer split to a lower
depth, split information for a coding unit 980 is not set.

A data unit 999 may be a 'minimum unit' for the current maximum coding unit. A
minimum unit may be a rectangular data unit obtained by splitting a minimum coding
unit 980 by 4. By performing the encoding repeatedly, 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.

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
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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.

[331] 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.

[332] 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.

[333] 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.

[334] 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.
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[338] 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.
[339] 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

partition types having the sizes of 2NxnU and 2NxnD may be respectively obtained by

splitting the height of the prediction unit in 1:3 and 3:1, and the asymmetrical partition
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adjacent data units, data units adjacent to the current coding unit are searched using
encoded information of the data units, and the searched adjacent coding units may be
referred for predicting the current coding unit.

[345] FIG. 31 is a diagram for explaining a relationship between a coding unit, a prediction
unit or a partition, and a transformation unit according to encoding mode information
of Table 2.

[346] 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
1326 having a size of Nx2N, a partition type 1328 having a size of NxN, a partition
type 1332 having a size of 2NxnU, a partition type 1334 having a size of 2NxnD, a



size is 'Root TuSi ze' when the TU size thag is O, then a current m ninum
transformation unit size 'CurrM nTuSi ze' that nmay be determned in a
current ocs0i20p/008820, may be defined by Equation (1): [3P6I/KK2867104969

CurrM nTuSi ze = max(M nTr ansf ornti ze, Root TuSi ze/

(2"MaxTransfornti zel ndex)).. ..... (1) [358] [359] Conpared to the current
m ni mum t r angheitisatyen 336ikhvisk 28iZeGIMLM N TAHD Zgirtitiatypeag3beavilgt £5iné o£d i n
t he current cgdbgg unit, a transformation unit size 'RootTuSi ze' when the
TU si ze flag may denote a maxi mumtransformation unit size that may be
sel ect é¥7In t Hplis ydommtioh iTBgpirattlagnof 4 yransformation unit is a transformation index

' Root TuSi ze/ %ﬁﬁﬁé%i’i&%%&@&f&r&%@ un@ﬁ%@&n&\é}{éﬁﬂ‘?&gﬁ @00 Wfek St ze

when the transformation unit size ' Root W size flag is O,
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The maxi mum tra Q% ci)sr{mtlon unit size RootTuSize may vary according to the
type of a pre&lc Fon mode. [361] For exanple, if a current prediction node
is an ilMYr mddrethetotien haulb ottFo Siezpirtineytype istet ©rbei aspanisyriaabiiag teqpaatiion (2)
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unit size, Si ze' ~denotes a current prediction uni Sl ze. E\I
[363] Root Tu Sii6n T Unie Nasir Oaprd bt ganatiplygni d $54 hayng giag of N2xN/2 Fset

if a TU size flag is 1.

[350] Referring to FIG. 18, the TU size flag is a flag having a value or O or 1, but the TU
size flag is not limited to 1 bit, and a transformation unit may be hierarchically split
having a tree structure while the TU size flag increases from 0. The TU size flag may
be used as an example of a transformation index.

[351] In this case, a size of a transformation unit that has been actually used may be
expressed by using a TU size flag of a transformation unit together with a maximum
size and minimum size of the transformation unit. The apparatus 100 may encode
maximum transformation unit size information, minimum transformation unit size in-
formation, and a maximum TU size flag. The result of encoding the maximum trans-
formation unit size information, the minimum transformation unit size information,
and the maximum TU size flag may be inserted into an SPS. The apparatus 200 may
decode a video by using the maximum transformation unit size information, the
minimum transformation unit size information, and the maximum TU size flag.

[352] For example, if a size of a current coding unit is 64x64 and a maximum trans-
formation unit size is 32x32, then a size of a transformation unit may be 32x32 when a
TU size flag is 0, may be 16x16 when the TU size flag is 1, and may be 8x8 when the
TU size flag is 2.

[353] As another example, if a size of a current coding unit is 32x32 and a minimum trans-
formation unit size is 32x32, then a size of a transformation unit may be 32x32 when
the TU size flag is 0. Here, the TU size flag may not be set to a value other than 0,
since the size of the transformation unit may not be less than 32x32.

[354] As another example, if a size of a 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 may not be
set to a value other than O or 1.

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



[365] That is, if the current predictigp node is the inter node, the
transformation unit size 'RootTuSi ze' when the TU size flag is 0, may be a
smal | er wWDre1daosiznanong t he maxi mum transf ormati on uni PCIIKR20EMH4960e
current prediction unit size. [366] If a prediction node of a current
partition unit is an intra node, 'RootTuSi ze' may be determ ned by using
Equati on (3) niigin@wh trhitsftptaion @init(s3k,is 'MAAT tdnkiopinSizé ¢ andie tedsesmiaien shize of

the current partitio nit. [367 .368] Ropt TuSi ze = m n(MaxTr ansf or nSi ze,
bart L1 ond 287k i RoBH ! wad Pl (70 R A fed T MY B RRhRAAE 7S
t he i ntra nodeit stzhéCurrldnsifudizehthaomay he tletsinzieed RootuTieSt ea@lingvinen nidyebeTU si ze
flag is 0 ma . al ue fromanong the 52 WO

2012/ OOSSZOPW%IQ?)&WO%@%%@' maxi mum transformati on unit size and the size
of thel@¥lrent partition unit. [371] However, the current maxi mum

transf gpapt | OMCUHNIINTRISZR = MRAMidPlaasforhBBE, R3bITESIALCOrding to the type of
a prediction e in 1p tition unit is just an exanple and is not limted
thereto. [ 37ém?’éra 0 rr‘gsrléehf“}leégbcha'r El)l | lustrating a method of encoding a
vi deo Bhg58]si ng data unit mergi ng based on coding units having a tree
struct Lf§§9] ac@ Ii)arrlgi IR REE %rln%ﬂ%l %Qr?s?&&n%gg unit size 'CurrMinTuSize' that may
be determined in the current coding unit, a transformation unit size 'RootTuSize' when
the TU size flag is 0 may denote a maximum transformation unit size that may be
selected in the system. In Equation (1), 'RootTuSize/(2*MaxTransformSizelndex)'
denotes a transformation unit size when the transformation unit size 'RootTuSize’,
when the TU size flag is 0, is split a number of times corresponding to the maximum
TU size flag, and 'MinTransformSize' denotes a minimum transformation size. Thus, a
smaller value from among 'RootTuSize/(2*MaxTransformSizelndex)' and 'MinTrans-
formSize' may be the current minimum transformation unit size 'CurrMinTuSize' that
may be determined in the current coding unit.
[360] The maximum transformation unit size RootTuSize may vary according to the type
of a prediction mode.
[361] For example, if a current prediction mode is an inter mode, then 'RootTuSize' may be
determined by using Equation (2) below. In Equation (2), 'MaxTransformSize' denotes

a maximum transformation unit size, and 'PUSize' denotes a current prediction unit

size.

[362]

[363] RootTuSize = min(MaxTransformSize, PUSize) ......... (2)

[364]

[365] That is, if the current prediction mode is the inter 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 current prediction unit size.

[366] 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.

[367]

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

[369]

[370] 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
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having a tre LA Sedifi C t ording to
maxi mam codi Ag oot Beli S G bR P dofT Ll ARG by Bl A R IMAERRE "D
node is extr ézetde@rmmﬁ@rﬁr@diétwrnlfe&ﬁtwamf@maab@maYtbhéh@Q@deG@mr@ddiatahe

encodi ng ”Ud%nuﬁﬁﬁE&QQm&Qﬁ%BQthHﬁﬁgﬂﬁﬁbPﬂmﬂﬁypﬁ%u%éh%ﬁ%k@%ﬂbﬁnﬁﬁﬁﬁ&ﬁﬂ|'ty
of extracting and reading the nerging related infornation nay be determ ned

based on pr edi"ét3EA R PRT BRHdEBHY 7LtV R XSh &, Prece gy & 1EPed

i nformation peMidiRnaxitcratcatdengseticnrebiipgmtdehiih@s raé seunat idh slept
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unit or a cuPF%% EWFPFP% "of the coding units having the tree structure.
Al so, dﬁﬂ@lnglnnp@mnmnﬂﬁh)aﬂdnmakgkmgwhmdeO&ngunﬁapf@ncndmgbmﬂehwnagted as
the merging pgl @éees%!c{ﬁ%’ﬁl bE Qlfl‘cod%c'f?d‘3 ﬂéﬁe Prl%?%iﬁé é?ﬁec]‘ﬁ?f&mdﬂ%fl%ﬂ?dlhgn about
a partition type, ipre |c I on nmo I a tran ornatlon unit o

predi ction uMZiBE IfRENGSH; 4R MAZINE iRpwi IHgrmpion: infernaationebaridheagcoding ead
based on thenhﬂ&%hﬂ@khﬁﬁgaamﬂbfHﬁﬂn@ﬂﬁ@ﬁhﬂ@ngpﬂﬁtéﬁd&&hﬂm&?gﬁdwdﬂahﬁ of the

maxi mum codi n i nd be used to deco e data of the maxi num
codi ng unit ?%S?gaj‘“% treﬁﬁ TOBIE P2 o YEPYHEP GEYT be searched for from
anong a3pdjur alHIGy 3®fs anm\gct}faetrﬂlﬁtgradagamm]ndclsofrmb@hbg)aivm@oa)ymsrngentatdﬁtt a unit
and data unit rgikn ne t he [

i nformation. ”ﬁggn % gﬁg%na??gq%hghgég g@%%é 5%Bo C(%r%{n%currenn%p di'€ti on
unit or a cubpémumpartltlon may be performed by inferring predlctlon .

[ el at eyt or MRLbaag Mﬁa%ﬂg&&m oA EHc6lid 0N s &e&ﬁvehaﬁdgwsé@% partition
by sharlng or re err%%g prediction related 1 nformation nmer ged

nei ghbori ng pPedfien i ﬁqueéimwr%% Plorcunephpistuiatzags datafacoded (RUMEED I ng

unit nmay be g&heuaH aaaﬁldlag wwcﬁlﬁtg uitstHaling antedé dpactufsis Qf(@@btéd’lfr&higﬂe decodi ng
i ncl udi ng nDtlonggﬁtlnat on .and ensati.on accor%égg to.th codlqggunlts

havi ng the tP&g° ﬁ?ﬁﬁ‘raémrflg%]) “ﬁlaﬁ‘ PR Qg i EH%P O8ppat

200, since adpm&&nbmhengxmnamodas&xumnm1&hmgﬂngnﬂﬂnmsbmawngﬂnukﬂaddqxh
prediction r%h&ih%"ene@élﬁ% H%tdk‘%ﬂ %@g IQﬁte%gﬁfo%Hi‘?&l 2y BE %E’t!ra%iédog ﬂlﬁﬁﬁﬁgﬁ&d
partltlons havi ng vari ous pre I"on NO varl ous Si zes an

accor di ng t ocatraqting asd readingrthe H@rgmmlat@hmf@ma@pn glaySloe;ﬁ@temm@édmﬁﬁé&meen

nei ghbori ng %ﬂ&@xﬂﬂhﬁ&bﬂﬁﬂhﬁ@u&@TbP&émﬂQ@Hﬁé9@ 1n§R£ﬁ&PMﬂﬁﬁﬁh8ﬂnh&b@OSS'b|e
to share prediction related i nformation. Acgor si.nce redundant data

may be renovEYIHCLRISAGODErP FHEEAN ORI RIISH mﬁp@awna@r YR, Prediein ency
of encoding i mage data nay be inproved. [381] Al so, since prediction node
information and nerging related informati on are encoded and decoded

hi erarchically and continuously in consideration of a close relationship
between a possibility of nerging and various prediction nodes, efficiency
of encoding information nmay be inproved.



[382] One or nore exenplary enbodi nentgzmay be witten as conputer prograns
and nmay be inplenented in general -use digital conputers that execute the

pr ogr ans Wei20/@s20nput er readabl e recordi ng nedi um ExXREPIKR00GH0089%6

conmput er readabl e recordi ng medi um i ncl ude magnetic storage nedia (e.g.,
ROM fl oppy disks, hard disks, etc.) and optical recording nmedia (e.g.,

Cﬁ} ROME, dog Iaia{ﬁ)s)) acﬁﬁ&ﬁ]pakﬂiiohe)f@wmi@rmuemibﬁdg RNt dnaverd easo, pasigingul arly
shown and des

h the art t RPTUSIPGRS Eiranb i EplRa Y Y S b 1 ey o |

wi t hout deparféinmgioir om t he spirit and scope of the inventive concept as
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only and not f¢aratisnpiees p@rdlqtiomumétqf die cofthgrumitg having e tieeggacigre mpp be
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enbodi nents, but ended c
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[379] Also, an object to be merged may be searched for from among a plurality of
neighboring data units neighboring a current data unit and data unit merging may be
determined based on the merging related information. Motion estimation and com-
pensation of the current prediction unit or a current partition may be performed by
inferring prediction related information of the current prediction unit or the current
partition by sharing or referring to prediction related information of a merged
neighboring prediction unit or partition. Image data of the maximum coding unit may
be restored and a current picture may be restored through decoding including motion
estimation and compensation according to the coding units having the tree structure.

[380] In the apparatus 100 and the apparatus 200, since a possibility that data unit merging
for sharing mutual prediction related information may be performed on prediction
modes and partitions having various prediction modes, various sizes and shapes
according to a tree structure is examined, merging is performed between neighboring
data units having various positions, thereby making it possible to share prediction
related information. Accordingly, since redundant data may be removed by using pe-
ripheral information in a wider range, efficiency of encoding image data may be
improved.

[381] Also, since prediction mode information and merging related information are
encoded and decoded hierarchically and continuously in consideration of a close rela-
tionship between a possibility of merging and various prediction modes, efficiency of
encoding information may be improved.

[382] One or more exemplary embodiments may be written as computer programs and may
be implemented in general-use digital computers that execute the programs using a
computer readable recording medium. Examples of the computer readable recording
medium include magnetic storage media (e.g., ROM, floppy disks, hard disks, etc.) and
optical recording media (e.g., CD-ROMs, or DVDs).

[383] 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



A net hod of decoding a video by using gata unit nerging, the nethod
conprising: parsing a received bitstreamto extract encoded video data and
encodi ng woafoerzmsizon and extracting prediction node i nf ®@CTBR201/0048Ogi Ng
related information, and prediction related information in the encoding
information; and anal yzing an occurrence of nerging wwth at | east one

nei gg_bori ngddﬁdnad l:jélgénSM&ﬂin(bmea&riﬂtﬁfaS%ns@mﬁl}(ﬁndaqr?lﬁf(&(jiu@[lds&r’%ﬂlﬁdi@zg_ﬁiﬂd_ an
encodl hg no according to ta uniLts based. on.t trac redictlon
mode | nfor macBi St Reeog e Micp e raRREE SPab et b SRR RL R
perform ng i of exemplegiepthiodmmentd bubby the apperpled shimerntyll ditevgnges edthot then
related infor i f e I I unit on a current
data unit neﬁggﬁ mngﬁ(?hgﬁg?%'ggggkbne ﬁgﬁgﬁ o%%hggﬁgﬁg%Unit, to decode the
encoded3¥ldeo data according to the data units determi ned based on the
encodi nggqnf ormati on. The nethod of claim 1, wherein: the current data unit
conprises at |east one of a coding unit obtained by splitting the picture
in order to decode the picture, and a prediction unit obtained by splitting
the picture for prediction decoding the picture; the extracting and readi ng
conprises extracting and reading, for the each data unit, skip node
information indicating whether a prediction node of the current data unit
is a skip node, and determining, for the each data unit, whether nerging
information indicating whether the current data unit and the at | east one
nei ghboring data unit are nerged with each other is extracted based on the
read skip node information; and the decoding conprises determ ning the
occurrence of nerging with the at | east one neighboring data unit based on
the nerging information for the each data unit. The nethod of claim 2,
wherein the extracting and reading further conprises: extracting notion
vector differential information of the current data unit based on the
mergi ng i nformati on and determ ni ng whet her auxiliary prediction
information of the current data unit is extracted; and extracting nerging
index information indicating a data unit to be nerged with the current data
unit fromthe nerging related information. 56 WO

2012/ 005520PCT/ KR2011/ 004969



The nmethod of claim1, wherein if the gyrrent data unit is nmerged with at

| east one nei ghboring data unit based on nerging information of the

extract edwgesiaegs2oel ated i nformati on, the anal yzi ng coRpTikR2e811/@e468r m ni ng
at | east one candidate data unit group conprising data units that are

mergi ng candidates with the current data unit in regions neighboring the
current data unit based on nerging pndex information in the nerging rel ated
i nformation; and determ ning one da 't to be merged with the current
dat a untctaihrigm among t he ndatqa dfr&ie&&lﬂég"a LRRo 89 tusihpidaRdindtmé 8ast theMeethod

candi date data unit group. The nethod of claim1, wherein if the current
data unit conprises a paMAPI%n that is obtained by splitting a prediction
unit for inter predictipkiofacpived bit@reahhe eRaiQiengoded dideotdaacinidng
conprises extracting ski g de . nf or mat i an, frt.om t Qle tj(o?r edid:t.i on rrtode

i nformation for each pradPUhF SHOMGHSN BA G 4UPE R IR EATIRTEINS spi it
into partitions, extracoh¢ngggtrhletedeniypimgtionslaad petdictibo reteied oofmmtiopa the
partition; the extract iéﬁ%ociiﬁgﬁrgSﬁnzﬁf?)ﬁpﬁﬂdses sequentially extracting the
skip node information, the prediction unit information, the partition

i nformation, and the ne¥glyAggianfasevraice At Biseaing WHB apleaiione neighbeiing dagt ual

merging is not performghidRkyesnatNedsgBRos Netedidfibn o8 andPR @ico@@dgyode
splitting one data unit f tition 1nformation

or.int fﬁr predicti.on;, and thﬁPEa‘f
conpri ses information ASSAHINEHEAARINRBa5H&Fithe PRCisAipredidiongPede it o
partitions and i nfor matfoonatamout! the garaciet inoarging peated ifomedtimdaaf cl ai m 1,
wherein: in a process Q i i r i L1 Jraxi mum
codi ng unit obtained b;ﬂeé% I ilﬁ%rﬁﬁgi‘%?féﬁﬁdr rél\é?lhllé]%&@g%?%%?nu@f ?Ssl ith
predet er m ned maxi num siredistionebéaddinfigmason efthe asleatioas neighbgyring data unit

hierarchically splitting Ayt SHIuAR R URt 1R S Pea&%%ﬁie%ﬂ@&%’ggdat&f a
coded depth that is a depth that generates.a snall est encoding error by

performng intra predi i, dscAdethe spendied vidsn dataagrhera theotite whtp de-
quanti zation for each atmgihed BaSH offAR dhabdingMfbrmagear di ng to depths is
deter mﬁg@d tQ form codi unt'bt% p‘gv.i ng alPtr.e_e structure according to the
maxi num-€8dig unit, the parsPng’ Gl exYPAeli ng conprises extracting

encodi ng i nformation i nbé catémda@mngroogrisg arbtabtosheiaf @lcodinggng optuinadtbyon or
a prediction unit for t i nt : {.Cl] i icti:

encoded data encoded ba“‘?ggin r%ﬁﬁlg{ug%glo& P%go%%;edaﬁgér& g?&%aéggipg%d{ﬁ%n% gf t he
coded depth, 57 WO 20bxigsbn2ebictmadre oktyredaggediction decoding the picture;

the extracting and reading comprises extracting and reading, for the

each data unit, skip mode information indicating whether a prediction
mode of the current data unit is a skip mode, and determining, for the
each data unit, whether merging information indicating whether the
current data unit and the at least one neighboring data unit are merged
with each other is extracted based on the read skip mode information;
and

the decoding comprises determining the occurrence of merging with the
at least one neighboring data unit based on the merging information for
the each data unit.

[Claim 3] The method of claim 2, wherein the extracting and reading further
comprises: extracting motion vector differential information of the
current data unit based on the merging information and determining
whether auxiliary prediction information of the current data unit is
extracted; and extracting merging index information indicating a data
unit to be merged with the current data unit from the merging related

information.



wherein the current data unit is a preggction unit or a partition of the
coding unit of the coded depth. A nmethod of encoding a video by using data
uni t mer gvagoi1zdess2aet hod conpri sing: determ ni ng an enc®dTARADIAD4969
indicating a current data unit for encoding of a picture and an encodi ng
met hod for prediction encoding that is perfornmed for the current data unit;
det er ni[Qidig 44N occur r erpe éthoBoHE1kig W' wikeréih if mashrran@ameilmhbﬁreirgw wigh a
uni t, neighboring the CL,[uirent dat uni t east.

ne of
bredi i on mode and ¢ hetisoue g speiEbe tE PR Rime EReaPREi B ok
i nformation, nerging rexanedd mn:’rgngmﬁlatocmnfamhtlpnetdc etdlpring ebrapess:

I nformation based on tQﬁéilﬁﬁrgﬁ%hﬂ@%tgﬁ@&'aﬁ{dﬁﬁ?ee%a%uﬁ?%ﬂ)‘u gowpmn% staat | east

one nei ghboring data unit etermni ng enco
current data unit incl uditfidhat pee HeRERHIAS atﬁ?é’@éh@@ﬁf%b@@apﬂlﬁm%tqnén t he

determ ned nerging rel &Ie@gilbbﬂngﬁférdﬁ%hwhxa@rﬁﬁba{sé&oﬂ' @%Hg nREx MBhAionoN
related i nformation. The nethod of . cl ai FQ(S? wher e current data unit

conprises at |east one 1gthemergineglalg pigmaten &g by splitting the picture
in order to encode the deiterinitieg oﬁmdhtaumteﬁbd:mengﬂdmahtth@bmreanmdﬁialnyntspimtt| ng

the picture for predict In?ongetﬂg 8% gltg 1Ghe det%urlged Btngasgg eeéarr?dl a{g:gd mt
encodi ng i nformati on conprisses atermni ng each data uni hode

i nformation indicating sabegt.her the predi ctlon m)de of the current data uni t

is as ‘ft&u{{%q’& and det"ﬁ{erﬂl&h&gof élQi'in ?aﬁltfbrgﬁtlf"thl:' @hﬁent‘@ﬂﬁtdh?trco rﬁéw

i nformation indicating whet he current data unif and | east one
nei ghboring data unit d%aétltifﬁlrtbétdsW@Weééﬁﬁpl&ﬂﬁélﬁPF‘“éh‘%tkS’anéméﬁ’é@éF‘éd based on

the deternined skip nvqﬁedlatﬁ@fmatploﬂare mqmsdingaaﬂwa@rang)&dmris@@e;afuéuﬁgle
mergi ng i nformation are, deter r .the each.data u e C rrent

ed
data unit conprises at Slkg)a@?d%’r?gorg’fauﬁn &om hg pﬁ?ﬁlﬁtloﬁﬁﬁo‘% IBFO@G‘F‘%‘?I} h©
each of which that is ghtdicti@dmbye,apd iftthé pgdichen phit iskpdit into pardaons, @xencode

the picture. The method,of, H%'rﬂ%?mrg"}@ﬁfe%'lﬁ‘fo}ﬂ&&%gEé@h’}iaﬁ% e encodi ng

information further conpris encodi n ng information
about the current data thapxtraghdg fasthgr n@npmﬁequlmlmmtr@ﬁtlngwf@rs ckipineglea dat a

unit to be nerged as tNRgrdMRhGhN%hd StaLesh hilt BioRlatien; th@BﬂtlﬁB&Qﬂbﬁ‘ﬁhtﬁﬁt' on

vector differential informtion of the data unit based
and the merging information about the prediction unit;

mutual merging is not performed between neighboring partitions
obtained by splitting one data unit for inter prediction; and
the partition information comprises information about whether the
prediction unit is split into partitions and information about a partition
type.

[Claim 6] The method of claim 1, wherein:
in a process of encoding a picture, with respect to a maximum coding
unit obtained by splitting the picture into coding units with prede-
termined maximum sizes, according to regions obtained by hierar-
chically splitting a maximum coding unit as a depth deepens, if a coded
depth that is a depth that generates a smallest encoding error by
performing intra prediction, inter prediction, transformation, and quan-
tization for each of at least one data unit according to depths is de-
termined to form coding units having a tree structure according to the
maximum coding unit, the parsing and extracting comprises extracting
encoding information indicating an encoding method including a
partition or a prediction unit for the intra prediction or the inter
prediction and encoded data encoded based on the encoding mode for

each coding unit of the coded depth,



58 WD 2012/ 005520PCT/ KR2011/ 004969 og;the nerging information and

determ ni ng whether auxiliary prediction information of the current data
unit is twolwel2éesizded. The net hod of cl aim8, wherein tREToR2011K0968g t he
occurrence of nerging conprises: determning at | east one candi date data
unit group including data units that are nerging candidates with the
current data unit in reghd¢s thedtgrnoditd gnit ea grediceoi utlabia pattition antle
searching for and determ’dni nLg‘.toEEﬁ?datdadgnit}l to be nerged with the current
data unit from anong t HE“HE A RIS IR deternined at |east one

candi ddaCkimdtla unit gr cvmethhleofrratdibol afvided iy nsidg datametimerging, thhenathiwd ent
data unit further Comréoﬁﬁﬁisﬂl partition that is obtained by splitting the
prediction unit for inter pteéiction of the picture, the determ ning the
encodi ng i nformation colepmédsg appr@dinggnedeandicptinhperanhflgp #aKiSn in t he
prediction node infor madnc6ding Of a pREMe BAEEH Eddo@hgUidthod RRGrddictioR@nisdesl ction
unit is split into parthtl.ons detefrn%nlg% tge merging related information
for each partition; and %téﬁﬂﬁ’;ﬁ‘frfnﬁ.?m?r REVATHG2RH® SKi p node i nf or mat i on,
the prediction unit infdeterminiogan patuiiehéecost marogneith arlgasamet fidighboeingi ng
information for each prediction unit: tual I gj nNg.1s,not rforned

bet ween nei ghbori ng par(ﬁ’?at ]lgné{riglelgﬁﬁ(gﬁﬂlgetgy 8@“%%&5#?%&%3%%0’33& lggslﬁ r(])lg% gf%r
inter prediction; and tivedip@ent inpideand the engreingonodwwapd i ses i nf or mati on about

whether the prediction ghidifiy fRUIdoh Mdde RRFOHhAL RN Bl MO RS hRRoADOUL

a partition type. and prediction related information based on the determined occurrence
of merging with the at least one neighboring data unit and determining
encoding information of the current data unit including the determined
prediction mode information, the determined merging related in-
formation, and the determined prediction related information.

[Claim 8] The method of claim 7, wherein:
the current data unit comprises at least one of a coding unit obtained by
splitting the picture in order to encode the picture, and a prediction unit
obtained by splitting the picture for prediction encoding the picture;
the determining the encoding information comprises determining, for
each data unit, skip mode information indicating whether the prediction
mode of the current data unit is a skip mode, and determining, for each
data unit, whether merging information indicating whether the current
data unit and the at least one neighboring data unit are merged with
each other is to be encoded based on the determined skip mode in-
formation;
the skip mode information and the merging information are determined
for the each data unit; and
the current data unit comprises at least one of a coding unit and a
prediction unit, each of which that is obtained by splitting the picture in
order to encode the picture.
[Claim 9] The method of claim 8, wherein the determining the encoding in-

formation further comprises:
determining and encoding merging information about the current data
unit and merging index information indicating a data unit to be merged
as the merging related information; and

encoding motion vector differential information of the data unit based



The method of claim7, wherein the detggm ning the encodi ng node conprises:
determ ning the encoding node with respect to a maxi num codi ng unit

obt ai ned W9 28p/05320ng the picture into coding units w tRCpHKRIetIE0M8ed

maxi mum si zes, according to regions obtained by hierarchically splitting

t he maxi num coding unit as a depth deepens, determ ning a coded depth that
is a depth that gener at@sthan®ight eﬁbrmdhngeteﬁﬁminghyh@mrfa@kﬂihng intra

B e oo b conFe bR bIARSLS! FEbk Al BT BBl oot
i ndi catlChgmdf] encodi ng Hetrhettiod nitcdluidi bgvizerparthe datcrmlmmgahqomcedrrcltqe@rﬁ uni t
for the intra predictiqp, {ngtéa éJn@‘gser predi ction for each coding unit of

t he coded depth, and dete m ning coding units having a tree structure
according to the maxi mﬂﬁtfz,r@mm@at Igapt Ommldz#o@ﬁfsmpewlxmadm@@%@emts unit,

wherein the current dat@athé fnelin@cdHdRMAS WitNthe BhfreRidaf dd@ihiddi@y of the
coding unit of the coded.depth. An ?FB& tus for decoding a video by using

data unit nerging, the Pﬁ’f‘%gle(?bl hIt g0 ar ser and extractor whi ch
parses a received bi tstsleaahingdomtdrmanﬁg)dﬁddawdeiotcﬂtaetme@edi\xeuhamii ng

I nformation and to extrack predlclhon KRS LOLALIRL Bine IBCOLAG: LLAL e

i nformation, and predi ction et at on-in € enco
information; and a dat eongriedidee dete vardrelcoder whi ch anal yzes an

occurr fE@Fa‘?mqfl mer gi ng V‘Tﬁeﬂn@thoél 62§LinPR Sy NG AP A NoreHRdRa Hﬂﬁ't furfi@sed on at

| east one of a predi ction npde and .an _encodi ng node accord g to data units
based on the extracted GPHYISet 3 pHtHH DAL HWFWWWPHH@&%%P@ tctige traig for

nmerging related infor mehiepre@an@ioR ©F fiRIpiGuieNihe deRi@Higd theRnédiihdri-i on
conpensation by using p ofhedl ction related informati on of the at | east one

nei ghboring data unit oA"B*EWBM™SEata unit merged with the nei ghboring
data unit, to decode thmacediagdedkiy dede tftranagion ar die pgedi@ionheodtah formatiids

determ ned based on t hefoF &%ﬂq)'ré}gctidﬁfﬁqggﬁd e prediction unit is split into partitions,
determining the merging related information for each partition; and
sequentially encoding the skip mode information, the prediction unit in-
formation, partition information, and the merging information for each
prediction unit;
mutual merging is not performed between neighboring partitions
obtained by splitting one data unit for inter prediction; and
the partition information comprises information about whether the
prediction unit is split into partitions and information about a partition
type.

[Claim 12] The method of claim 7, wherein the determining the encoding mode

comprises:
determining the encoding mode with respect to a maximum coding unit
obtained by splitting the picture into coding units with predetermined
maximum sizes, according to regions obtained by hierarchically
splitting the maximum coding unit as a depth deepens, determining a
coded depth that is a depth that generates a smallest encoding error by
performing intra prediction, inter prediction, transformation, and quan-
tization for each of at least one coding unit according to depths, de-
termining an encoding mode indicating an encoding method including a
partition or a prediction unit for the intra prediction or the inter
prediction for each coding unit of the coded depth, and determining

coding units having a tree structure according to the maximum coding



An apparatus for encoding a video by ugyng data unit nerging, the apparatus
conpri sing: an encodi ng node determ ner which determ nes an encodi ng node

i ndi cat i yjoaorunos®at data unit for encoding a picture alRdTaR2eNAOdIA]

met hod i ncluding prediction encoding for the current data unit; a data unit
mer gi ng determ ner which determ nes an occurrence of nerging with at | east
one nei ghboring data unidit, nei ghboring the current data unit, based on at

| east one of a prediction no and the encodi ng,mde;: .and an..encodi n
or et om ot by mmer  SlkrER W Al e ERF S RROERST im0y R RRT SRS
mer gi ng rel at ed i nf or matodorg, unaind tier @dlied tlepth. r el at ed i nformati on based on
t he det M occurren ' i . ' LNng: : it and
[@[a%gﬁg &8 %ﬁa{fﬁi %;r %égﬁ% tg thﬁﬁg QA it %%8?%1&

det er m nes odi ng infor ' rent data unit | t he
predi ction node i nf or neEAPP&IRUSICREIPAEINGI ng rel ated i nformation, and the

prediction rel ated infofpmidraid ey LRIFRHIET pdreRdablevdesREdim e sRfictm havi ng
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mode information, merging related information, and prediction related
information in the encoding information; and
a data unit merger and decoder which analyzes an occurrence of
merging with at least one neighboring data unit based on at least one of
a prediction mode and an encoding mode according to data units based
on the extracted prediction mode information and the extracted merging
related information and performs inter prediction and motion com-
pensation by using prediction related information of the at least one
neighboring data unit on a current data unit merged with the
neighboring data unit, to decode the encoded video data according to
the data units determined based on the encoding information.

[Claim 14] An apparatus for encoding a video by using data unit merging, the
apparatus comprising:
an encoding mode determiner which determines an encoding mode in-
dicating a current data unit for encoding a picture and an encoding
method including prediction encoding for the current data unit;
a data unit merging determiner which determines an occurrence of
merging with at least one neighboring data unit, neighboring the current
data unit, based on at least one of a prediction mode and the encoding
mode; and
an encoding information determiner which determines prediction mode
information, merging related information, and prediction related in-
formation based on the determined occurrence of merging with the
neighboring data unit and determines encoding information of the
current data unit including the prediction mode information, the
merging related information, and the prediction related information.
[Claim 15] A computer-readable recording medium having embodied thereon a

program for executing one of the methods of claims 1 and 7.



