1 WD 2012/ 005549PCT/ KR2011/ 005032 Descrqi ption Title of Invention: METHODS
AND APPARATUSES FOR ENCODI NG AND DECODI NG MOTI ON VECTOR Technical Field
1111ExenpWvary12zmbadi nents rel ate to nmet hods and appar at R€@&KK2011/@830di ng
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various nethod. for generating a notion vector predictor
[1] Exempla%y embodime%ts relate to methods and aBparatuses for encoding and

decoding a still image and a moving image, and more particularly, to methods and ap-
paratuses for encoding and decoding a motion vector of a current block by predicting

the motion vector.

Background Art

[2] In Codec, such as MPEG-4 H.264 or MPEG-4 advanced video coding (AVC),
motion vectors of pre-encoded blocks adjacent to a current block are used to predict a
motion vector of the current block. Here, a median of motion vectors of previously
encoded blocks adjacent to left, top, and upper right of a current block is used as a

motion vector predictor of the current block.
Disclosure of Invention

Technical Problem
[3] It is needed to provide more various method for generating a motion vector predictor

of the current block.

Solution to Problem
[4] Exemplary embodiments provide methods and apparatuses for encoding and

decoding a motion vector.
Advantageous Effects of Invention

[5] According to exemplary embodiments, various motion vector predictors can be
provided and the image compression efficiency can be improved.
Brief Description of Drawings

[6] FIG. 1 is a block diagram of an apparatus for encoding a video, according to an
exemplary embodiment;

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

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

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

[10] FIG. 5 is a block diagram of an image decoder based on coding units according to an

exemplary embodiment;



of the current block. Solution to Problem [ 4] Exenpl ary enbodi ments provide
net hods and apparatuses for encodi ng and decoding a notion vector.

Advant agewo0idesws of | nvention 1151Accordi ng to exenpCamRr2entiosispent s,
vari ous notion vector predictors can be provided and the inage conpression
efficiency can be inproved. Brief Description of Drawings [6]FIG 1 is a

bl ock qiggrammE. g @@1@ afH M%stfﬂfng%@&%i"cB&nguMitﬁé‘&orcﬁﬁ?g?@rdébﬂﬁ ifa an
exenpl ary enbodj nent ; 71FIG 2 IE%E)é di agram of  an apparatus for

decoding a v&)a%lon%%iﬁ Rl LGP ﬁ&yleéﬁbodl nent ;

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

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

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

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

[16] FIG. 13 is a diagram for describing a relationship between a coding unit, a prediction
unit or a partition, and a transformation unit, according to encoding mode information
of Table 1;

[17] FIG. 14 is a block diagram of an apparatus for encoding a motion vector, according
to an exemplary embodiment;

[18] FIGS. 15A and 15B are diagrams of motion vector predictor candidates according to
exemplary embodiments;

[19] FIGS. 15C through 15E are diagrams of blocks having various sizes, which are
adjacent to a current block, according to exemplary embodiments;

[20] FIG. 16 is a flowchart illustrating a method of encoding a motion vector, according
to an exemplary embodiment;

[21] FIG. 17 is a flowchart illustrating generating of a motion vector predictor, according
to an exemplary embodiment;

[22] FIGS. 18A through 18C are reference diagrams for describing determining of a
motion vector predictor, according to exemplary embodiments;

[23] FIGS. 19A through 19C are reference diagrams for describing generation of motion
vector predictor candidates, according to exemplary embodiments;

[24] FIG. 20 is a diagram for describing a method of generating a motion vector predictor
in an implicit mode, according to an exemplary embodiment;

[25] FIG. 21 is a block diagram of an apparatus for decoding a motion vector, according
to an exemplary embodiment; and

[26] FIG. 22 is a flowchart illustrating a method of decoding a motion vector, according
to an exemplary embodiment.
Best Mode for Carrying out the Invention

[27] According to an aspect of the exemplary embodiments, there is provided a method of
encoding a motion vector, the method comprising: performing motion estimation on a

current block of a current picture and generating a motion vector of the current block,
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one of generating a motion vector predictor using the determined motion vector of the

adjacent block referring to the first reference picture, in response to determining that

the adjacent block having the motion vector referring to the first reference picture

exists, and generating the motion vector predictor by using a motion vector of an

adjacent block referring to a second reference picture other than the first reference

picture, in response to determining that the adjacent block having the motion vector

referring to the first reference picture does not exist; and encoding a difference

between the motion vector predictor and the motion vector of the current block as

motion vector information of the current block.

[28] According to another aspect of the exemplary embodiments, there is provided a
method of decoding a motion vector, the method comprising: decoding from a
bitstream motion vector predictor information that indicates a motion vector predictor
of a current block of the bitstream; decoding a difference between a motion vector of
the current block and the motion vector predictor of the current block; generating the
motion vector predictor of the current block based on the decoded motion vector
predictor information; and restoring the motion vector of the current block based on
the motion vector predictor and the decoded difference, wherein the motion vector
predictor is a motion vector predictor generated from one of a motion vector of an
adjacent block referring to a first reference picture, if a block having a motion vector
referring to the first reference picture identical to the first block exists from among
adjacent blocks of the current block, and a motion vector of an adjacent block referring
to a second reference picture other than the first reference picture, if the block having
the motion vector referring to the first reference picture does not exist from among the
adjacent blocks.

[29] According to another aspect of the exemplary embodiments, there is provided an
apparatus for encoding a motion vector, the apparatus comprising: a motion estimator
that performs motion estimation on a current block of a current picture and generates a
motion vector of a current block, the motion vector of the current block indicating a
region in a first reference picture that corresponds to the current block, based on the
motion estimated current block; and a motion vector encoder that determines whether
an adjacent block having a motion vector referring to the first reference picture exists
from among adjacent blocks encoded before the current block, one of generates a
motion vector predictor using the motion vector of the adjacent block referring to the

first reference picture, in response to determining that the adjacent block having the



[14] FIG 9 is a diagram of deeper codijng units according to depths,
according to an exenplary enbodi nent; [15] FIGS. 10 through 12 are di agrans
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formation, and restores the motion vector of the current block based on the motion
vector predictor and the decoded difference, wherein the motion vector predictor is a
motion vector predictor generated from one of a motion vector of an adjacent block
referring to a first reference picture, if a block having a motion vector referring to the
first reference picture identical to the first block exists from among adjacent blocks of
the current block, and a motion vector of an adjacent block referring to a second
reference picture other than the first reference picture, if the block having the motion
vector referring to the first reference picture does not exist from among the adjacent
block

Mode for the Invention

[31] Hereinafter, the exemplary embodiments will be described more fully with reference
to the accompanying drawings, in which the exemplary embodiments are shown.

[32] FIG. 1 is a block diagram of a video encoding apparatus 100, according to an
exemplary embodiment.

[33] The video encoding apparatus 100 includes a maximum coding unit splitter 110, a
coding unit determiner 120, and an output unit 130.

[34] The maximum coding unit splitter 110 may split a current picture based on a
maximum coding unit for the current picture of an image. If the current picture is
larger than the maximum coding unit, image data of the current picture may be split
into the at least one maximum coding unit. The maximum coding unit according to an
exemplary embodiment may be a data unit having a size of 32x32, 64x64, 128x128,
256x256, etc., where a shape of the data unit is a square having a width and length in
squares of 2, which is higher than 8. The image data may be output to the coding unit

determiner 120 according to the at least one maximum coding unit.
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deepens. For convenience of description, the prediction encoding and the trans-
formation will now be described based on a coding unit of a current depth, in a
maximum coding unit.

[45] The video encoding apparatus 100 may select a size or shape of a data unit for
encoding the image data. In order to encode the image data, operations, such as

prediction encoding, transformation, and entropy encoding, are performed, and at this
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t he maxi num de re encod] n data_are conpared
based on eackbBmedhy splEiperat kegefiong ofiaiheight andgepidsh ﬁ%‘\]ﬂPrRQedﬂ%@nIU@&st encodi ng

error r[msq be seir@ﬁirﬁpleafvﬁafa@da mﬂﬁmmd(mr@w@a@ogﬁvé heegdeapas coding
uni ts.

t one.co be se 0 maxi.mum co
it [a0] Tl i GR0 BB et Rep IR 88 Ot TP B S Btk s
hi er ar chi cal I23NXQN PNxBchaZNi ogNx1e. Ibepmifies ofanghrésort type malvide symfneatdi ng uni t's

t
ot cod A s B e BRI, WSS GRIBRIRARY (  AROEW R LRl O00 41 g
units corres ;pmwi@ntwg Utﬂd partitieusrabtalegst by asymndtioadhy S@ ifing ths/haighiou midiy odn

encodi Ng err @fe ﬁfed&ﬁ&l LTRYECHIAL Bn 8f nil hﬁarﬁﬁ&ﬁ'& RRIO8b e by SERAEREALY -
Accordingly, even when image data is included in one maximim coding unit,

the i mage smlﬁaihzf/me@swv RRS pA Oy AP sshepeS t to regions

according to th pradmabh m@e@f&ﬁtq)redieﬁxm ngt LY BE St msy ofié bf &1 inae @@dd] Nhtdro
regions in the adth oded, de th may

r%10 c%d % urii tt E

di ffer accordi4 6 %I}Siar SIS T ERETR ﬁa@% i e]‘?ﬂ} cin ?‘Fén%(}e coded
depths nmay bgedetmednimidd pamnitionef aﬁXRNUZ“N&P@SdNNZJ\LmanN avlgo, ttheeskiiprengee daya of
the maxi mum ﬁggkg '6n[13'17§i{ t}%g)agﬁﬁ/ n%%&%‘@"[ﬂé @gclotdﬂagclg’ﬂ{dégeﬁ&ﬁhﬁ of at

| east one co cor , _the coding-unit tetermner 120 may
det erm ne cocﬂ’Pﬁ@mﬂﬂﬁli QsONeAPigficn w@@ awﬂu@twtethﬁﬁ'@v geleering preickax meden

codi ng unit. piha gqgusfl‘gm@ain%%r@aw ng a tree structure according to an
exenpl enb ude codin its corresponding.to a de

cxerml ggy, STOOgLTERL Loclus RBEHLS T R Ger: i dhroBGUR T HF fraee

i ncluded in the imaxbdinmuandiased noobhly of thodidige it forehcaligodie dmagpddi, ey be
hi er ar chi cal | rmn I the sanme region of the
maxi mum codi n}/()%?lgetd Ona%qaa&?%agls (g&grﬁ&? .fh}?e Get n urﬁltned in different

r egi ond>11Si mi IIalor@er t@p@ﬁumhd@pn&fomat@ncmthemﬂlngelgmtoﬂnemaystbematmepanbmnt |y
det er mi ned freﬁ%ﬁngd%@éﬂd a{egmamum% %rm@%aiaﬁa thhiftdl e amhmalé%@ﬁih
according to an exenpl a %@ dinent Ts an Index rel at dto nunber of
splits from &CR&saMRlen D tﬁgmﬁ frtthe Bansfopmating May des e uidate wniafariandatrdmyi mum
depth accordlnﬂgietagdaraagxﬁlmmbaglym@dmﬂﬁienent may denote the total nunber of
splits om t he maxi 0|n t to the mnimum co A second
ot ot dapt b SELR A e bl Py R H s el St ol
nunber of depoimatiew@hs. $indlnly he theaodimgmnaodie mgnsfoimation unlren mhendoding wddi ng
unit. For ex l.e, OpXI th of
a coding uni {‘MQ& 1% r\f,:\#?goel?hgﬁﬁh% S?flfluarlr%teg%é gt&#ﬂs%qgh% H{Hsforhlsa'flgn uffit %%936\ i
to 1, and a @éﬁ@wrr@rneéH@@ﬁmdgnﬂmmumismeMN Thes. ma uﬁmﬂtfcmhﬁgocimg tinit s
spli t twice, B YbelRByidEd adcBrding thE trahdfofnktfioluRic g At M dkturd SecBrdk@di Ng
unit in which the maxi rrumcod%ng unit is split four times, 5 depth |evels
of depths 0, @ transformagnn daptsi st, and thus the first maxi num depth may be
set to 4, and the second maxi num depth may be set to 5. [43] Prediction
encodi ng and transformati on may be perforned according to the maxi num
coding unit. The prediction encoding and the transformation are al so
performed based on the deeper coding units according to a depth equal to or
dept hs | ess than the maxi num depth, according to the maxi mum codi ng unit.



[44] Since the nunber of deeper codinggunits increases whenever the maxi num

coding unit is split according to depths, encoding including the prediction

encodi ng wWaaotymsidpansf ormation is performed on all of PrhE/KRepa0s@edi ng

units generated as the depth deepens. For conveni ence of description, the

predi ction encoding and the transformation will now be descri bed based on a

codi ng [83]i t ofA aa@sﬂ@ﬁnmbndlepthhndlbm@ tnamhrﬁwflotf@pllht@g) reath the[uéhﬁifoﬂihﬁldni deo

encodi ng apparat us or sha e of a, uni t for

encodi ng & he iy e adie T heghGE) Rufof oo R sk Aab bR Pl i ns

such as pr edlfmtmamnn annthrwgampleamsaf onreat ¢@hg amtofEdNx20py temsiodinatgyn @pﬁl

per formed, 0 e
usehé} th &P&%%ﬁ&@%ﬁ%ﬁ%ﬁgﬁ%g& éNQQﬁ Q%aﬁs%ﬁ%laubﬂ Qe yﬁg

data unit rra erati ons or data uni
used for eac mladﬁ@rlawh@hthe[szze]of ﬁ@rtra@ﬁ@ﬂﬁa@n lﬂrhbls\vhlaé\&l‘ér?@émtf?@sf@p@atm us 100

may sel ect n@bp@thdy &E&Hbrﬂﬂle%%tofftwtraﬁl@mw&q Hk1EisitRRAG/ 2RV B In Bihkr @l SO a
data unit di ffererlit frog}the [of0) if’ﬁl uni erformthe gredl ction _encodi ng

on the inage WRLES; therfranglorpa et l.ng[tﬁe]ﬁreq SR may b setraceriigredict i on
encodi ng in thesfomxiturdeptdi ng unit, the prediction encoding nay be

perfor bas or.I ndi n ded de e.
based gﬁ a co?jjnr(f édlﬁ |H%Ct8?rﬂ£][%nl S C(?]rg HeSR %éc?ﬁ% glfmgc%r%sﬁon touanﬁo'?ég depth
cor r espondi ngequareanpiowedy inferpiation Hb@lénlrrﬂamd@d depthebwt @tio m@omnnﬁormhmn iietatesh

| onger split t@ﬁ&d&%ﬁ’@ﬁ&)d% | Fanfdkhad @y Al%&‘élir%fl;l M GRS M hlindiow be
referred to as redictio it, A partition obtained by splitting the

predi ction uﬁﬂ@ ly ﬁe:tr:ml@%aa Eﬁc@&dét?‘ihdﬁwuilﬁlat 35t eREOdHZELTIRHi Rut abp afened by

splitting at térﬁﬁﬁés aqmemﬁfn @pdI Q}Bl%dl@ﬁﬁln amWaqir&m@tiori MedPiRbideid @pretittion [ 48]
For exanpl e, e N.is a positive integer) is

;
no | onger S dnd o f R R e A B B L ARG RR N, Pandt & i e of n
parti ti[6x may @eliZNxiiN acaidiNg i 208 souctdbelh abxampliesodihgangant atmahod yfpe

I ncl ude Sy”“%%{gbﬁﬁ'lqgoﬁirhﬁbﬁ)gﬁccﬁﬁ‘%ﬁr 1§ X n?&&rg' alierty lmtb“ g?ég}bXd gplitting

a height or w tlonsd ine
asymet ri cal Id9ta§|dflltl31tWlthgﬁftlﬂ@eceh@fgﬁts 6thrmlghlr?~ of the prediction unit, such

as l:nigg n:1 TH%%Hin"g'lﬁ’iﬁ%e%e?ﬁine@ﬁﬁ) ﬁ‘ﬁ&r%&eﬁﬁﬁe By eﬂ&félﬂ?gtértd}%k |d¥ep%Pl:d)chﬁg ng the
prediction unit, and partitions aV|n bitrary shapes. [49] A prediction

mode of the ﬁpéﬂﬁf&mdalhg oritepthady %@gal% Qé%‘t’mBH Pémé%lanhaﬁ%@ oRErangight er

node, and a sikilgplisgle. For exanple, the intra node or the inter node may be
perfor on t i of 2 ar t.he skip
ode my he par PR b0 ShofRambmER ot PR o Bt RBhainid s

i ndependent | ynqmieﬂdoamalwnahe @uieasppe@cqﬂeddnpthrﬁetermed by ¢k evglingintit dt:her eby
sel ecting a praf tl?gnan@qgfr‘)r Dbt IhERflo &Eg&@h?gcc%fcﬁﬁ’%to tLéQJ) éﬁ' deo

encodi ng apparat us may al so performt ansformation on t
data in a cod? BéstgaMs. based not only on the coding unit for encodl ng the

[ mi?e (]!98 a, bUFhea%'n@&He@@ﬁlﬁg? &fia ﬁltag%a)bbh’ﬁie]td Hyk@l%odhﬁg ?ésfc{u@l’ @i 8f z[rpl'i‘ﬂalgge C?ﬁ' ng
uni e erform ransformatjon in codi n e
transt é?f#at o e opn B o B Chcbi BROSA TR LS i oot 0 dp il tny ey
than or equalfotneativh@beudhegpdedidepth Fouetha patteiontthye idakepredictiod onit, tthe

transf or mat | %Ped%,q%nln%;cieygned f?iegﬁg%fﬂl t}ansf% 10nI IE]I;[I'[r a mode and a dat a unit
for an inter Tnode.

[60] The information about the coded depth may be defined by using split information
according to depths, which indicates whether encoding is performed on coding units of
a lower depth instead of a current depth. If the current depth of the current coding unit
is the coded depth, image data in the current coding unit is encoded and output, and
thus the split information may be defined not to split the current coding unit to a lower
depth. Alternatively, if the current depth of the current coding unit is not the coded
depth, the encoding is performed on the coding unit of the lower depth, and thus the
split information may be defined to split the current coding unit to obtain the coding
units of the lower depth.

[61] If the current depth is not the coded depth, encoding is performed on the coding unit



[52] A data unit used as a base of thedransformation will now be referred
to as a transformation unit. Simlarly to the coding unit, the

t ransf or MeDI2012/08340 i n t he coding unit nmay be recursi velPgTA{HR2011/G0530

smal | er sized regions, so that the transformation unit may be determ ned

i ndependently in units of regions. Thus, residual data in the coding unit
may be divi delﬁht aéc@qlt tht® ghetcoding@inttrof fiss 10veBddpan SiYetat MAvi 0@ coblidgtun@®f the

structure ac ransf or nat i on

5019/ 00boa0 PN RBBT L Ha5 e PRI AR o A Pirat ool s somofineissPoAeRY ne
nunber of splpetfermea anegch codheg un@éps fherdowes depthyand thioy tlszpﬂnpodmgnglawﬁne eei ght
and w dt h of c{ntl?ve Igéfﬂ)gmw% J?‘%go‘ﬂﬁrﬁsgmgqla%ﬁ%ﬁk? h tre;plﬂgnsfornatl on unit.

For exa In a rent co nsformati on depth may
be 0 wh the Speeeghg roding mﬁﬁslfadmgea RSy uiure g dgtesminprlikaneneanaNmHEY or mat i on

depth may be CédM@@Hlttaﬁﬁ 1§f0¥1ﬁaﬁ’5n 400t ANAREHQY IRbUAR mbidlelis d&GedniHEd f b, and a
transformati on deg{1 Fﬂ ﬁ?edlsf r}the Slélﬁe of thetra?kéornntlon |Cie|s
thus N 2xN 2 COHRE YpeF 2 6B eph, diprmgh At Sasteege %WQ t HEY{oF ¢
structure nayerbﬁnajetbr acconcingn talitihenit. rAdns haoded depth deght wagd &dd otEJhe odi ng
i nfornati on cYotol d|n u £orr ondi.ng to. dde

equi res not TG nPab IS RpE Kb EERE G o G CRE T s ER s

i nformati on herackidaliyospit eciording ko @apcﬂtsdamrbthahﬂlf@mmﬁigﬁ@bthhwdeAd@pihd| ngly,

t he codi ng ughgﬂgeetn%&gl%ﬁ{ d;%qugtse%wlqultagéghges a coded depth having a
| east encoding error also"determnes_a partition type in a prediction

unit, a9 edi c‘}qcemuf»&imth%le%f@%wbl%naf pdigateneeding infarmaging agowiaz eorgt g

transf or mat i Qpordigd cdded d&}ﬁtﬁ@ﬁa ah BRdddaiE mb&Sh a@%ibtﬂﬁleldiﬂltﬁe&:oﬁﬁfg()frﬁiﬂ g to a
tree structure

m codi ng_uni hod of determning a
ot 1 on. - agtedichgTouikbmana P uibec A Rt calBe frbeq [ a det ai
| at er Whd]h r efBrenaantm ukit@Scordingho amg;kmﬂ;ﬂary[eﬁﬂ:]odifimtmﬂren@ngmiaﬁ dadetueic m ner

éggt Ln;-y b)rlmﬁg I‘dhgm-%g bg,@gﬁg EQ}II ?@%ﬁ&ﬁ{ gﬁtﬂg %ﬁll tlgwgr%;o%{ gérP@lgb§ 9.

mul tipliers. AlBTativhly, @thpmmlunmmtm hwtrpmlmunh@ﬁana@ér ambfhat mey heixi mum
coding unit, ;ymded ih a1 %F%d:%gl g%ﬁg ﬁéﬁlétﬂﬁl wHits! ﬁﬁ§ﬁorpﬁ}ﬁtscé’rﬂﬁgalﬁﬁi?ﬁﬁtlon

det erm ned by the coding unit determ ner 120, i nformation about the
encodi ng moddNEEPsRdeh g the MaxEmenedingdsith, i n b| tstreans. [58] The encoded

i mage desla WH)Fdi)exzﬁbféla,l tﬂéénd@)ﬂlr@lﬁﬂﬁlm@gor[ elap@kuaiougmla: (thpt&l‘lllnitrmg@lay[‘tﬁg] The
i nformati on abou

di | ud
o ormatt on ShSthed Mo SR R oS PR kB G PTRAGTRY "' 1o
predi cti on ufiémmativhec@rdidg ¢t pedictodenitadte tsh@dmgszcmmatlheattqoahsg wrthat i on

uni t. [60] T*&Sdlhghﬂft%ta%%h?&%%é inf a%Bﬂ%B’onﬂ“ﬂPé n@re&@%o@&mﬁg‘éﬁd‘%@%e $/eNd.

Spllt informati o accor |ng | cat es er enc0|ng|s
per formed on Oééhmmgﬂtmisﬂéhecﬁncadlngmf@rr@vé@mwcwétnéé@ thefpredietien wHis ngdpt h. | f

the current depide 1ﬁf0rﬁlﬁﬁolpwdh95}ﬁ eREHOdikRibn bfarld heerGRsiRdadRPh fofelef®Ie dat a
i s encoded and. out put, and thus the split

in the current codin

i nf ornmation h’ﬁ&g%@dﬁ’g?ﬁj‘ﬁﬁwtﬁc}?‘) eoa'%‘iﬂt RENQUOR YeRIOF é’ﬁ?u%ﬂ]rﬂ‘&a SAMPOREYt 8f #hwer
dept h. Al t er m@td mede and fabdidnan @ruénpemloﬁlﬁmﬁbdaff thdiatra widdenAlsopi@iorghation t i S
not the COdedb @pt ha’l)(lnLn{1 s ze? 411?% RI?E dgnnﬁgcg%dl%g?? ﬁl%gu s?sl'fcrclalst of the

| ower dept h, ron 3'sp1it the
current codi @Qltsn pnd tncﬁor@mtlan ﬁbmﬁ@ neaxdinng depiht maiobe trivertddoinesr a hi@ﬁt:lhof a

bitstream.

[66] In the video encoding apparatus 100, the deeper coding unit may be a coding unit
obtained by dividing a height or width of a coding unit of an upper depth, which is one
layer above, by two. In other words, when the size of the coding unit of the current
depth is 2Nx2N, the size of the coding unit of the lower depth is NxN. Also, the coding
unit of the current depth having the size of 2Nx2N may include maximum 4 of the
coding unit of the lower depth.

[67] Accordingly, the video encoding apparatus 100 may form the coding units having the

tree structure by determining coding units having an optimum shape and an optimum



116111 f the current depth is not the cggled depth, encoding is performed on
the coding unit 9 WO 2012/ 005549PCT/ KR2011/ 005032 that is split into the
codi ng urwO 20f2/a0k&91 ower depth. Since at | east one codi RGTR20110f05¢3Re | ower
depth exists in one coding unit of the current depth, the encoding is
repeatedly perfornmed on each coding unit of the | ower depth, and thus the
encodi ng nay size forel slaxhym Redih@ ik bakar o the sCeadif g rﬁﬂiifrﬁlnh(ajdil@uﬂlhzﬁqu ame
depth. [62] nce. .t he ga g??g uni t hav ﬁ % §tru %» e are; qeterg%ned
for one maxi W&’SB‘:“HZ; Gtk fetermined stsideire § i o A AT T S N
node i s det esmcaedcddorg raax bepertpromeil onehchamenideun d@pmgmnit by osmgﬁm;omemfout at
| east one en

39@%&%98?@ rﬂ@%d&%nﬁ‘% ﬁﬁﬁhﬁ%ﬂ)n n imube CJHgiHrgciHS'deﬂQayﬂé

Al so, a code I mge data o uni t may
different ac é@fﬁ@l@@gﬁomdpr@tmhwr@rlw tb%odmmg@t elayaious | 1rmg@rsaaeéh| cal | y

split QG%IOV di nlglu% af d&ﬁh&g% ha@ﬂ% }ﬁé}w‘%sdﬂﬂﬁ&{ o8l Rt unk ﬁ%n@@&k@% degynd and
the encodi ng E or th gata .[63] Accor t he

out put unit i’é’@“‘?’f‘él/rf%&%@gb’ﬁ éﬂ}f%%‘?er’iﬁ 6’%&& ? Bl B B{?texa%éw? Yé&%&%ﬁ? ng coded
dept h and an ceritigdy ngnumie of pieads dfeasipresseel mformbeorcga:hefngedjm tacht he
prediction un| Ci‘ObEilOC(ii(l creasrfl:!c, n%g't}![l 1{ i8 dnt%Cqu(te tra 1’1’}1'[2% gg r@té edcﬁ)t% un| t.

[ 64] The mi ni MM uni t o aceor’ [ale] o an exenp s & rec angular
data unit obtad detd compgpsipn tffwgenph éemcmeﬁﬁinvwdr, iy vamigtthe videe enagtlingg t he

| ower nost deag aerYls 4004 Nntagé ash r}é&hc}ﬁ efh&%n(? Bhwmﬂé%aged@ﬂcebaec@lwﬁ@m

rectangul ar d uni t be i ncl ud inall of the codingunits,
predi cti on udfiusted p\évlpuwn%ﬁiprmg OélgraC@ﬁathSr%ﬁgﬂl@%ﬁawhléf‘nmewraﬁlgg RAEXUEER i n t he

maxi mum codi @&e@ﬂabodlhgﬁhuﬁmﬁlefé&mfﬁhg A% @MREOMhAE. | nformati on out put

accor N o dab e DAPETRaE et uarRgS pHinG watrh HicsPamig B3 pr eci ct i on

units. The em&em@kmy&mﬂmmmmmuon according to the coding units nay i ncl ude

the i nf[?@mt : theq}i’c?e Gde%@cﬁn%?@&'rﬁ{lg 20b 1%86%‘{%0 9}%]}]& Ql? nﬁéﬁzecdtai)a antdhe

partitions. The enco I on accor Ion units may
i ncl ude inf ouenmdlmnﬁm@tlomxtmqrrﬂ@@e@dohnrlé@ﬁ dattadfx(ﬁlnr 2. Marigptiermabout  a

reference i mg& dnd@uiRf untnhﬁ depthes pﬂéﬁféﬁon ﬁﬁi@%traéhsfﬂ?ﬁlh%h YRE LA infBRRH{ona
chroma conponent of an‘intra node nd, about’ an interpol ation, nethod of the

intra node. APYY Va[iAfoiELINS Hm&lﬁ%d?f VRIIOMX PReTAYQNS 2 ther Videpadecading gppaiptus
defined accond)ag Jidilp tikibseSlesc@ibed 86th roferddcPso FENd dndfied viged edvodimgut a
maxi mum depth _na A i énserted into a header of a bitstream [66] In the

vi deo encodiﬁﬁmg%ﬁi %‘us 100, the deeper coding unit may be a coding unit
obt ai nédllby dithedeergvea 2h@ rghivepandpattds adfitsaean df agennoiled videarTheppege dept h,

Codi ng. uni 1 PEERD cARRE: Rkl elfigrRD UASenlERinIE diladfr Blenl 1
t he Igwer degP@HNE FNigQm mr:%rsg@ hissteagan, Mgetsrine costing Haitschave ér‘iltee@@bgthfehaw ng
the size of Zbbo2Nn edcﬂ%éi@ﬁuﬁ@@dfﬂgrﬂrﬁt ghd (t)Lhﬁth el dxerattBil imMe dabierol tRvver

depch (7] fecornala g Y40e5 SuEpi g appareius 400 Ty tar e
an opti mum sbkapst aafdrmationpbbatamaximum size of a coding unit of a current picture, from a
header about the current picture.

[72] Also, the image data and encoding information extractor 220 extracts information
about a coded depth and an encoding mode for the coding units having a tree structure
according to each maximum coding unit, from the parsed bitstream. The extracted in-
formation about the coded depth and the encoding mode is output to the image data
decoder 230. In other words, the image data in a bit stream is split into the maximum
coding unit so that the image data decoder 230 decodes the image data for each
maximum coding unit.

[73] The information about the coded depth and the encoding mode according to the
maximum coding unit may be set for information about at least one coding unit corre-

sponding to the coded depth, and information about an encoding mode may include in-



10 WO 2012/ 005549PCT/ KR2011/ 005032 si zgqfor each maxi mum codi ng unit, based
on the size of the maxi num coding unit and the nmaxi num depth determ ned
consi der iwg@ 20teano&@veri stics of the current picture. A s®CTAR0E/@®HEdI ng
may be perforned on each maxi num coding unit by using any one of various
predi cti on nodes and transformations, an opti num encodi ng node may be

det er mi Fed] C(ﬁd?]lfﬁﬂa(ﬂiefl laB@utQNRAFaRIna ps b sz]()ersp(Bﬂ&Engmﬂii@unim(Trre@;ﬁoﬂdafg' touke i mage
sizes. [68] Thus, .if an image.havin i resolution or |ar ta amount
s encoted i rosttsihle APl AP HIEPUBRC A s S8 b Ll BRo o BT AT per

pi ct ur e excespglitieg ynfomuteasesordibgdordepthgnyy be exuaritel asche pif@oesionfbout the
conpr essed i@B&&ﬂﬁ%ﬁPn generated for each nmacrobl ock increases, and thus it
is difficult to transmt the conpressed informati on and data conpression

ef fici éftly deckhedsiesmatienwheat thegpdessdanth adethe peradingraeds srgoslhpapLechs 100,

i mage conpr egsdx@udfchimb@naxfBdtePBy tHGHARS 86t ShDER 0BinGAffoRGatit dxtiaStor

adj usted whi |l e consi der.ing characteristics of an imge while increasing a
maxi mum si ze 229 SRS ERHG g‘?ﬂ“ﬁ a\ﬁﬁ‘i?qde“[‘“f@ %ddaé‘rfinﬁ@‘ﬂag EP%E dgtermined hgemg 69]
FIG 2 is a hlmiaknehageatingoéra wheten edecdrd) sugh apha vadeoen2@ng agpaedtal ng t o
an exenpl ary iment . [70] The,.vi ecodin arat us .20Q i,n des a
ecer ver. 510, BIHEPHEEY perrk JOBIMA KR R IEREL R PRIk Tapd o WY SRg 2
i mage dat a decouding 23GchVagiioum codimgeinits Actordimgly, dediidey deapding apprapih, a

redi cti on unj 1 . IN{ Or i
p i m rE&RSHOH waed_émng tlé?‘ﬂl?a#e'aa% az@&m@ tgg%Hed’@éfﬂ?&'&i

encodi ng nodes, [ various operationsS_ o e video decodi ng apparatus 200
are simlar £BepHIdRe Bede thpbederiesihe BRPURLEICPGINEEEOr1 and t he vi deo

encodi ngsjapparshdeent&ng infdimatida abe@eahy esded LOpthe@e itheshcaditg PRIS @Sayebe
bitstream of an encoded vi deo. .The |§3§§%data and enco |n%ﬂﬁnfornat|on

extractor 2205835 4Q £ L irteoaeEd ik AFGPE 8 SEHCPEBTRE “OHPE UFidm t he
par sed bit st pealigtionhmiteatdeemodohumguiin ithesintagy data ahd escoglirguiafarmatiaccor di ng t o
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i nformati on about the ept encodi ng node according to the
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prediction and motion compensation, and an inverse transformation.

[77] The image data decoder 230 may perform intra prediction or motion compensation
according to a partition and a prediction mode of each coding unit, based on the in-
formation about the partition type and the prediction mode of the prediction unit of the
coding unit according to coded depths.

[78] Also, the image data decoder 230 may perform inverse transformation according to
each transformation unit in the coding unit, based on the information about the size of
the transformation unit of the coding unit according to coded depths, so as to perform
the inverse transformation according to maximum coding units.

[79] The image data decoder 230 may determine at least one coded depth of a current
maximum coding unit by using split information according to depths. If the split in-

formation indicates that image data is no longer split in the current depth, the current



formati on about a partition type of a ¢&rresponding coding unit
corresponding to the coded depth, about a prediction node, and a size of a
t ransf or MeiDi20re/08340. Al so, splitting information accordiPRE/KR2OUPSI38 may be
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codi ng [¥i t s. ITI(?'Q?IST%@%WEQ@T datcabiaagaeer? 90 Cofiye HaifscacRPHEgdP aheast one
coded depth @kem ]talg HI EfhUdimBe rrum coding unit by using split information

accor di to de | thes information i cates that i data is
no | onégﬁ spl |4 ?10%804}{5% P%‘h éﬁ?ﬁprefsﬁ I%Wﬂqdéﬁt elg%é ajjhmay be &g‘?’
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correspondi ng éac code € cur
32x32, 32x16 16x32, or 16x16, a codmg unit of 16x16 may be split into partitions of

16x16, 16x8, 8x16, or 8x8, and a coding unit of 8x8 may be split into partitions of 8x8,
8x4, 4x8, or 4x4.

[86] In video data 310, a resolution is 1920x1080, a maximum size of a coding unit is 64,
and a maximum depth is 2. In video data 320, a resolution is 1920x1080, a maximum
size of a coding unit is 64, and a maximum depth is 3. In video data 330, a resolution is
352x288, a maximum size of a coding unit is 16, and a maximum depth is 1. The
maximum depth shown in FIG. 3 denotes a total number of splits from a maximum
coding unit to a minimum decoding unit.

[87] If a resolution is high or a data amount is large, a maximum size of a coding unit may



maxi mum codi ng unit by using the inforgmtion about the partition type of
the prediction unit, the prediction node, and the size of the

t ransf or MeiDI20re/08340 f or each coding unit correspondi ng POTIKR20TIIWSG2dept h.
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encodi ng i nf Gen@ge Q(ﬂa§t©tno&61$lblgﬂi’t@€hsf3 eﬁcddli@ drieidatebutianedo d@duaatblllyiréﬂéclt om
anong t he codhﬂ%?um redi,cti

and the d the
Gather eq dac A P8 ies gt BEIBESEAGpERRD s n B Y e Biea by
the i mage datvaledelotddld a23(320 hating thednehemneotitiog thandbe v{ded dai3e0wmayde
decodi ng appgpatus 200 may obtain information about at |east one coding
unit that generates the m ni mum encodi ng error when encodlrﬁlg is recursively

per f or &l f or SeeeeHhermaximm depth f theniideo dat3 Hbly 2ueedingenifsn¥larabdlg veeq o

?eC Odet t het c ldﬁfa?’lp rﬂiy%éng@% a h%xﬁhlh}ﬁ ol @§it hhtifg @Q&lgﬂﬁtlyﬂké & c’maﬁhdlgodlﬁga
ree structure ernj ned to. be nits in ea Xi num

codi ng unit HB&FS e 88@815”8%])%%?%’?% V?epg\?égeﬁhj?epf:%@ﬁ%l&é’eﬁ hi gh

resol ution a@pihtang dtegaadmtndoddfy wat @yicd. ﬂ\&anwhge, sda:tsahermymbmneﬂépﬂﬁ: bl y

decoded and % eoda ad33§y% 'I'Séo’&%h t's%%S%I“the V(%C? agayﬂjr%la ntclu%n a5hS %\I d mode,

whi ch are adaplve er i ned accor |ngtoc aracteristics o elmage
data, by usi ngdmgﬁlmtﬂmmnglal@lms are ofplti, muhr@hediitsdanige: loeg exiv ede Hf dm an

encoder . [ 83Liu. HESROSc QbeilBLe 1Tl ek 9@@@1@%&@&&%&&@ iRk ucture,

a prediction unit, transformation’u according to an exenp

ry
enbodi hdHt SllllcerfBWélf@E% EeptBOf the thqipq%%%hléé tling w@gts 351 rﬂéf‘u\g‘HeOlS
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of 8x8, 8x4, t(glé@exéﬂqplg}@%mﬁogﬁﬂwﬂtn video data 310, a resolution is
1920x1080 a maximum size of a coding unit is 64, and a paxi mumdepth is 2.
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current frame 405 by using the current frame 405, and a reference frame 495.

[92] Data output from the intra predictor 410, the motion estimator 420, and the motion
compensator 425 is output as a quantized transformation coefficient through a
transformer 430 and a quantizer 440. The quantized transformation coefficient is
restored as data in a spatial domain through an inverse quantizer 460 and an inverse
transformer 470, and the restored data in the spatial domain is output as the reference
frame 495 after being post-processed through a deblocking unit 480 and a loop
filtering unit 490. The quantized transformation coefficient may be output as a
bitstream 455 through an entropy encoder 450.

[93] In order for the image encoder 400 to be applied in the video encoding apparatus
100, all elements of the image encoder 400, i.e., the intra predictor 410, the motion
estimator 420, the motion compensator 425, the transformer 430, the quantizer 440, the
entropy encoder 450, the inverse quantizer 460, the inverse transformer 470, the de-
blocking unit 480, and the loop filtering unit 490 perform operations based on each

coding unit from among coding units having a tree structure while considering the



be large so as to not only increase engpding efficiency but also to
accurately reflect characteristics of an image. Accordingly, the maxi num
size of tweerdiosggounit of the video data 310 and 320 haeiragR2higosisgher
resolution than the video data 330 may be 64. [88] Since the maxi mum depth
of the video data 310 is 2, coding units 315 of the video data 310 may

i ncl ude a nmaxhaxifuReERpmeIEatE magiviudgcalih@ogit.axi s si ze of 64, and coding
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to 3 | a98rs byISpbiit 4 blogk tiiagramed animage dediget5( bdsbd e cédingsnitsAscardlapt h
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domai n t hroughpsgsnverse quanti zer 460 and an inverse transformer 470, and
the restored data in the spatial domain is output as the reference frane
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units having a tree str ctureﬁ§ﬁ>le considering the 14 WO

2012/ 005549 PSRBT IEH »e mum dept h of each maxi mum codi ng unit.

[ 94] Spei]f i cdhloyder fdrah¢ ithage decedtir SOOto Beldpplitthén thiotviden desddin@apgparA®0, and
the notion c e [ 42 2t er m N itio n predi ciion e of
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coding unit, n?d?ﬁ')nf[ceﬁlip%ﬁs%ﬂﬁ%@(),nfﬁé dé0cidgs eﬁi%m%nahﬁlé&gﬁuainngtmsso .
transformation unit n _each coding unit” fromanong the codi % uni;ts having

a tree structgFem ppeptiqnsdasesl gnscoding Wik haviag adiee Strughre fragpehdesdasm 500
based on codba@ngmhﬁs, according to an exenplary enbodi nent.

[101] Specifically, the intra prediction 550 and the motion compensator 560 perform op-
erations based on partitions and a prediction mode for each of the coding units having
a tree structure, and the inverse transformer 540 perform operations based on a size of
a transformation unit for each coding unit.

[102] FIG. 6 is a diagram illustrating deeper coding units according to depths, and

partitions, according to an exemplary embodiment.



[96] A parser 510 parses encoded i mageqglata to be decoded and information
about encoding required for decoding froma bitstream 505. The encoded

i mge datwoi28120006539t as i nverse quanti zed data through ®OTA&R2005@2coder
520 and an inverse quantizer 530, and the inverse quantized data is
restored to image data in a spatial domain through an inverse transforner
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hori zont al axepthaf 1trhey e liained padtiosd invlatied @ t6O0oding unit 620, i.e. a partition
620 having a size of 32x32, partitions 622 having a size of 32x16, partitions 624
having a size of 16x32, and partitions 626 having a size of 16x16.

[108] Similarly, a prediction unit of the coding unit 630 having the size of 16x16 and the
depth of 2 may be split into partitions included in the coding unit 630, i.e. a partition
having a size of 16x16 included in the coding unit 630, partitions 632 having a size of
16x8, partitions 634 having a size of 8x16, and partitions 636 having a size of 8x8.

[109] Similarly, a prediction unit of the coding unit 640 having the size of 8x8 and the
depth of 3 may be split into partitions included in the coding unit 640, i.e. a partition
having a size of 8x8 included in the coding unit 640, partitions 642 having a size of
8x4, partitions 644 having a size of 4x8, and partitions 646 having a size of 4x4.

[110] The coding unit 650 having the size of 4x4 and the depth of 4 is the minimum coding



[105] In other words, a coding unit 61Qgis a maxi mumcoding unit in the

hi erarchi cal structure 600, wherein a depth is 0 and a size, i.e., a height
by wi dt h,wp208406549 The dept h deepens al ong the verti calPCasiR20112008032 codi ng
unit 620 having a size of 32x32 and a depth of 1, a coding unit 630 having
a size of 16x16 and a depth of 2, a coding unit 640 having a size of 8x8
and a dept h @hit3nd arddiag @ad ion theUdivérn@lzDddpaly.i A gredictiod @nidbf dedodingd wmitddSpt h of
4 exist. The.codi ng.unit 650 having the.si f 4x4 and the depth of 4 is a
ni ni mum codi Ag>tni® .lg“[e%%fpﬁléloﬁbg\%%?isgﬁ Oégif(%‘ and the partitions of a
codi ng [Uhilt arle oater &andm@enahothg at leasthoeicedatt ddptlacd the acding diitrgeanetiteachthdept h.
I n ot her wor Lt he. i I i ] i . 164 t he
depth of 01 &5 mrmyOIpEaR o e balthe uIEHE P RELE) SO IR BRI | o
partitions i Bepades P pedoravensagfingfar cedipg upitecorgesperiding fomacisderthavi ng a
size of 64x64nclRRatih tHedRsxifkid QRAViehit @), Si ze of 64x32, partitions 614

havi ng artitions 616 si.ze.of 32x32. [107]

size of 32x64, or p havi n h
Si mil ar[ﬁ {5 a pr BYDBES %ﬁeﬁﬁﬁrf"‘g‘flg PRI #5a7dRE ’i?rﬁaePthé%EfthFFg% Ay ihdesppe of
32x32 and t hearthe pib tlef sainensie ih@esph b the depthplaepent.i nexampleufdadcoding tigits
coding unit 62 . e rtition 620 .hawvin | of . 32x32. rtitions
522 having a orswonfingd Rt b RN, U Al Gah iRt 1 BRL
partitions 626itlkarespgndingiteedefth 6%.18ccofdiogly, Biari¢rae kgmpare gnewling feswtsuni t

of the codi NGt Hﬁi shm@%lgta%l&ingglgtta %e]?&h@,Qhé)éQ 1}1@; @d}ﬂas%(mﬁiiiﬁhgt%ttﬂe 9%{)'[1? of RY be

split into partitions 1ncluded in e coding unit 63 a partition

having a si z@'$foureRdin UAKY eRTEsPPMingie thodemlyoliarte @snensededi t i ons 632

havi ng [a13i ze 18frdeb XS erﬂﬁﬁiérfcbalﬂ%f&%mm deptiafrdmzendsify tﬁé(&;ﬁ)th@@deaﬁﬁrt itions
on. uni t e

636 having a size of 8x8. [10 inlarl redi ct f odi ng
oot 640" havie R eI Rt SRS G bR it eP e Rine tapefbe o
partitions i poddided unit ib e @ddignmitkotrespdiding tethe aupanttdepthoaloh@dieng a si ze
of 8x8 inclu in.t ' I i k4 - e [ f

s, par i t1 ool R ) Rerarida Bty RR0b AMSRRIRAZ dAKERA BERP
of 4x4. 11116uPhmagbdisergchedifor Goempayingdghe leastehoasding ey aggogding o drpphsh of 4
i s the mini mypeadidiGe AR AP LAHARBRARRET LETR AdN:A05032 ki anskigocodi ng
unit of the | owernost depth.” A prediction unit of the coding unit 650 is
only assi gned& jerRrohga prychiye ﬁQ@-i/ﬁ&e%thsﬂp%Palftlt@se&mlpg {heg mimimgpgacogige

det er m ne t herrat inl tB@86difH Bni€ 6 R thatl®pisdleatd hdie cOGEd W ptAridsa B:@fiedd typé bNg t he
naxinun1codiq%3u Lt 619 1the coding unit determner 120 of the video

encodi ng appé atud ey %é%forns encodi ng for coding units corresponding to
each déptd i ndlIGd@ds a diaghe fvadestumngadieagoushin b8Ween § ¢ddihg vninvikbard ohns-

deeper COdingmﬂﬂhbﬁ“ﬁﬁg?ﬂﬁBag“&ﬁﬁg§§£%§ﬁhg%2%9thﬁﬂgﬁa in the sane range

and the sane size Increases as t eepens. exanpl e, four coding
units dbtrlespodgivideorencedige pprrgns PQerghe sigap deepding appomfusPPPLneewes of s

included in @Bgde®dh HBagéNictordfMolte %B&lﬂg R hidy HRRMa0Er than AE&RRMIONGI Y, N
order to conpare enco of .the sanme data accord

( ( ing result [ to dgpt@s, the
coding uni ¢ CoRIBEBGRMRGTIGOL HET ABLHIBIODRE A S GBS o
cor r espondi ngrahdotrhsaiotleiiing ehcadigy @apae belenabbised on data units that are not larger

than a corresponding coding unit.

[116] For example, in the video encoding apparatus 100 or the video decoding apparatus
200, if a size of the coding unit 710 is 64x64, transformation may be performed by
using the transformation units 720 having a size of 32x32.

[117] Also, data of the coding unit 710 having the size of 64x64 may be encoded by
performing the transformation on each of the transformation units having the size of
32x32, 16x16, 8x8, and 4x4, which are smaller than 64x64, and then a transformation
unit having the least coding error may be selected.

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

[119] The output unit 130 of the video encoding apparatus 100 may encode and transmit



[113] In order to performencoding for @ current depth from anong the
depths, a least encoding error may be selected for the current depth by

per form yoeaawssag for each prediction unit in the codPAE/KHR20119005032
corresponding to the current depth, along the horizontal axis of the

hi erarchi cal structure 600. Alternatively, the m ninum encoding error may
be searched ﬁlﬁbrrba/a(ﬁlcﬁmaaﬂ)bﬁlga ;Balﬂ&ucbre@pé 131?@@1@91&16198 Y {vousa prediiidh Agdendept hs,

b f ' dep . th

vor Ercar axi S ooy ERf A LR m LG8l SRR B T on
havi ng t he nispénimg ©rowded demhrasrinformativen abodi arg;mndmg@rl@ierray be selected as
the COCE deptfhquﬂnﬁaﬂ? éddlh@l@a[{eél 91?0191{ tﬁ)ﬁ%‘g&ﬁ(y A Opﬁtjft(?on (Lb’]tg'lﬂ%d

is a dlag am for descri ations etmee unit
transf or mat i 6PlAR wrem@lona@let@ff & CngnWOémgéw@nwharﬁyl féﬁﬁ@@uﬂﬁe At a dqta yaf Th e

\d/I deg encodi g FedaficH %&ﬁ:oéi‘ﬂ@ R cirR@t Uddﬂl@%)uﬂﬁ%gb%@@%u%ﬁiﬁcﬁ%lﬁﬂQOdes or
ecodes an i ccordi.ng ing,units havin zes sma an or
equal to a n@?&ﬁﬂ@&ﬂ He ?}Irﬁ?‘f Qg\g?lagélﬁ APIHERTOAINC 68# HgargHpR 8 bg‘% 88e Bf
transfornmati eizewh IZstNpai particios 804 hatinon sidel of 2YxENLpaltition BBYhbensebiecbed
based on dat ‘?lei aﬁdg %&l tlgrrl% g'%mln LIGE 0% R]%RI %Iefﬁéﬁelgg)?mgﬂl(t)rﬂS&P% ugaum t.

[116] For exanp e Vi eo encoding appara or 2 Vi di
decodi ng app@amtlsvs tms s¢tfto andeGageonsfoftthepatdom 0 ving7d giz¢ ef Mﬁhe

transformati ggrtm 806 hQ(%%Q {E%Q)f MzNS hﬁkgthte?)%rtftiroﬁ%@% %‘&Hﬁ% Qe Wpin 720

havi ng a size of 32x32 codin 710 having the

si ze ofll8Ux64 %ynﬁ%né%%@dnévats@a PEﬁdFﬁUﬁB masls of Pwa&lm F@hewﬁ%‘@f*ﬁ of

the transfor n%frﬁﬂldﬁm 10&n13a1vlui&gtetahﬁo@d Fpréfictitehodih®pdBornttiton Dptidxft,
whi ch are sna t hen a. ransf%r tr.on unit _having,the

h
oner oo potudicied foMe faSGR R NS Targiplr e g TR, Rk ik TR AP

descri bi ng encadisig. |nfornat|on of coding units correspondlng to a coded

d h, d i t. 130 of
X ﬁgt vl gfoﬁggcgﬂﬁngﬁérggté@g@mh%gﬁ E’Pr%f?éf@%ﬂhtetlog #éﬁjr(? bd Bgseg %Bw{ 6\%@5&5— 0
2012/ 005549 PETNKIRR0 1S pyBmES o ﬁfcgrrﬁmtwdmgsm@ Hoovamalep thettranp ionmagqreynit

information 810 wbow: &ul &ﬁﬁé@ﬁhﬁﬁm%ﬁe&zza@%cbﬂ& QfuBL O B2 rARRUE 42, ST ZE
of a transformation unit for each coding unit corresponding to a coded

depth, as i nfBHIRET BHSEEBRCRRNEALD AN ﬁée“r%‘&énm{ tﬁ@f‘)ﬁifﬁ@o‘il HRibPA%t i on 800
i ndi cat[e@s]l nf OhBinagddeband er&o&h@ﬂﬁfo@hat@orp@d’tﬁabﬁot 0p0 obthaiviRd deyodsipd i tting a

Gni t forpredpeefn 2 PR ERGFRA B PE rombihg ol O BB Lk fgreud
current codi agecanding t@tach@ebpericnding ugitze of 2Nx2N may be split into any one
of ap tio 0 i 8 2 size of
2NX N, iﬁiﬂrtlFﬁghggn%mﬁggFﬂgggé fg%d%%Kﬁ&%ﬁﬁz géh}d p?lgégﬂﬂ%%S aving a
size of NxN. eKgpRlaryt ¢ibqdimeRtat i on 800 about a partition type is set to

i ndi catgexgne Q;‘pht hﬁomfbh&ﬁ@meagéd heviiReted dhig 6ifa &NINThE Bﬁiltﬁﬁfoﬁrﬂnhﬁ&ﬂ 806

having a si Z?n icates lel\lethearr;ldcotdﬂleg n%rotf Iatclulc*)rgnt8 e%thhlg sll)l?tqnt% coldmg umts N%(a lower
depth.

[126] 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_0xN_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.

[127] 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 each partition



[121] The information 810 indicates a pgediction node of each partition.
For exanple, the information 810 nay indicate a node of prediction encoding
per f or mredwoOr0r/qes8349i t i on i ndi cated by the informtion 8POT/KR2011/008032i ntra
node 812, an inter node 814, or a skip node 816. [122] The information 820
indicates a transformation unit to be based on when transformation is
performed on tyspecmhé plreﬂica@d ef@dip ih.an i @xadpidean ke niddemsdydsemifoafedini t

ini ¢ 24, proa bR AP bR O arE 8 SRl pu ol BRSO
et or 224 o, Qb aphar S s 200 1. et Fact an0 e Lho
extractor g

sgre o’

i nformati on decodi n%é according to each deeper coding
unit. [(1284] FIlGan engoding egioa sy amallsst ineapet e partivignivies 913 dueng - ths dept hs,

according top@é&&mrﬁah@rmn@iquib tln&)la%}veﬁﬂapt. information may be used
tomd&ﬁ Ela(rjeg Cgf ade e |It mformatbﬁg di cat es ther a
codi ng limtlt of! FPemE Slaed Hleisén ?“ therpagiiady Ry Lin 2 sPBris ShangGid HoBlept h.
[ 126] A predidabilaa spiitithe Bdfitibiotypp Ve 8liiCbpedaticar2odimbereodiadiing peniedly 900

havi ng a depth and S| Z 2N Ox 2 i,nck ud [N biOnS

parti ti on ty gt Atedh I aR 930 st R Bt ST AT BeS B3 avi ng
a size of 2Nf@dndimampacodingemot.ype 916 having a size of N Ox2N 0, and a

partiti (P30 Y P& Bljeﬁlclﬁ%}{ Whg 9@0 %(Bléﬁed:iétld}{ Q&%lg ife! c%dlr%blﬂm 930 ﬂalvfi'l%t [ :pﬁlsoft he

partltlon typ hr ou are o talne nnetrlca
splitting th@n%ﬁéﬁp@f Pnl %nml (CZ\ARI Y @awcmdﬁpaﬁltxoyb@ # parfigen mpﬁn%éd
t her et? an?hﬁﬂﬂ%Q?[&I&Qﬂn$x?ﬁtl faq)aﬁftﬁﬂltgzpdmmwéﬂgt@smm 1Re_ md@
asymetrica artiti o artitron V reaeterm ne

o e D B SR e TR S RARE: 37
repeat edly pe¥fleNméd on one partition having a size of 2N Ox2N 0, two
part| “[?gﬂ dha‘ﬁ Qﬁ?er?coﬁi E‘en%fr sﬁthle QﬁQil&t in tY}Q pQ{ﬁ‘ﬁkIh ’ﬁshé‘é{é-éw Of?chﬁhge% i N

Ox2N 0, f our artl i ons havin each
partition 18 tv@tleE/tb@E%HQ@UIS’/PK ©1r1¢m8(!812)5@y991 eHPh@lnglif’e@Peattq?CBﬁ encodi ng

inanintra %H@nﬁéadorﬁébdﬁ%ﬁﬁts B ewﬁﬁ%b{ hQs% @@J&@Bf@gncp@ sit16f Ras:in td @ns
havi ng the sizes of 2N , and
search for a minimum encodmg error

[132] When a maximum depth is d, split operation according to each depth may be
performed up to when a depth becomes d-1, and split information may be encoded as
up to when a depth is one of 0 to d-2. In other words, when encoding is performed up
to when the depth is d-1 after a coding unit corresponding to a depth of d-2 is split in
operation 970, a prediction unit 990 for prediction encoding a coding unit 980 having a
depth of d-1 and a size of 2N_(d-1)x2N_(d-1) may include partitions of a partition type
992 having a size of 2N_(d-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).

[133] 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.

[134] Even when the partition type 998 has the minimum encoding error, since a maximum
depth is d, a coding unit CU_(d-1) having a depth of d-1 is no longer split to a lower
depth, and a coded depth for the coding units constituting a current maximum coding
unit 900 is determined to be d-1 and a partition type of the current maximum coding

unit 900 may be determined to be N_(d-1)xN_(d-1). Also, since the maximum depth is



N OxN O The prediction encoding in a skip node is perfornmed only on the
partition having the size of 2N Ox2N O [128] If an encoding error is

smal | est WO 2008849t he partition types 912 through 916, PCH&KR20HAIS320N uni t
910 may not be split into a |lower depth. [129] If the encoding error is the
smallest in the partition type 918, a depth is changed fromO to 1 to split
t hef part ijt I oml dnypendiBuino0ipgnaltiogn havidg aanslereisodipigol & 1iepeRngel ylit to
performed on

odi n nits 0 _havi a depth of .2 an Siz of N ON O to
Do oh Tor - aieRemEoltl b SR 07 o SR i Eoa e SRR BT FF 8o ¢ o
predi ctlishl encodatagnitR) cegibeg mmimud3itfeyiheguaedepttimom codangdingt. 8i ze of
2N 1 x2N 1 (= iy i -havi n
sz of onTinisRn hic TR AP RBY AR en? nBB e L b AR Ga Bt e Y | 1O
partition typbtageg blyawhﬁ]glgal r@inz@u@fcomng uRi8e b}’é.‘n 8yacpsateditt Peéfvrmmethms

having a si zen&idi |tﬁ%N/1&e0 énl“gé]hg|af)p2ﬁ5.‘tu§m@@ﬂiaggel%traodepﬂﬁhévﬂ% hERakest in the
partition type 94 3§,th|s changed from

| it th partltlon
type 948 in SPERIINE IO FOMPARNE RRSHI SIS ?%B%’g?getﬂ‘fﬁpaﬁ “‘éﬁméom ng
units 960, W00l davieniae ﬁie@deld depth? amdckt a cefregoadindpaiNoR type mdarprédiéton a

m ni nrum encodi n m depth is d, split operation
according to eacﬁg %{“ho m%dfywﬁﬂ?g?&ngdien% to when a depth becones d-1,

and splli36]i nf oﬁ:snm:hdhe mayinyen envodgcrass aggotdmanalepths deptompagsedonallef g t o
d-2. In ot herdemg QPI tﬁ?@%'h & 'lﬁ@Q'd@&h'lﬁvﬂgrﬂflé)fegﬁQn&HHlﬁg%rm%ﬂa}l ﬁedéii@fﬁﬁﬁled s d-1

after a coding unit correspondin 1"t 1 n operation

970, a predi @ p6pdedriepthodpe rotedgicat, éﬁﬁaﬁltzmdm %hﬁpﬁf‘éditlﬁa UiHi %ndgh@) havi ng
a depth of dpleddiifbnan&dezfayobe &Noﬁ@l‘i‘ dnax2Ns fntttell)as Mrmmdn%@umféﬂcbmgs of a

arttonte99 havi ng a d-1 reit e 994
i ng ot 2B SO un R in SyiOS sFBghtn AR Do biseReiein, ouBleltPer *N
(d-1) x2N (d- Ipfprraatcbnaof plae ¢dded dapth ypeet 89@ andsplixgnforshten off deNthscbxddiNg(thle 1) .

[133] Predic y be repeatedly perfornmed on one partition
havi ng a si zted)%{h%%ﬁ](g %gm N (d-1), two partitions having a size of 2N

(d- 1) xNFd- 1) Thevimapadath ?ﬂ‘bﬂ@oﬁm&lh@f@amfz@(tl@ﬁtON22@0ﬂtﬁlﬁ YNepdleqqding our

partitions h%g D0ud 260 ARy kil Gfd Hedhe (ﬁorﬁatfoﬁ%ﬁb@trﬂ?@gociea%ieﬁﬁraﬁlﬂtﬂﬁé)n types
992 through 998 to searc% for a partition a m nl mum encodi ng

hay
error. [134] PEASHORAEH of Hee qoding yiigPOrg &e%ééh%%tw%%% AnfyieariEeRvg
error, since appdraesh lzwrhﬁ@ [AtRrihed,depthG ﬁﬂwn@h lspﬂhttlnﬁdnét%rﬂ-l)s Ohavi agled ddpt h of
d-11is nolo% rsp thf t he

ni ts” const | 40P RE Bk PaREo R oRGRY lisel wht 2aftrhERadealandof8 e
d-1 and a pamtadeiodthet gopresprindingaleptir foedéecodergi mum codi ng unit 900 nmay be
o1 R A A B WA T i Y0
| over most  degPhO-@rediction; @ltﬁdoﬁ%ﬁ@é raggpirpation ugits dWEY, agesding tep pxemplary
informati on t@oliiagnfi ni mum coding unit 980 is not set.
[139] The coding units 1010 are coding units having a tree structure, corresponding to
coded depths determined by the video encoding apparatus 100, in a maximum coding
unit. The prediction units 1060 are partitions of prediction units of each of the coding
units 1010, and the transformation units 1070 are transformation units of each of the
coding units 1010.
[140] 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.
[141] In the prediction units 1060, some encoding units 1014, 1016, 1022, 1032, 1048,
1050, 1052, and 1054 are obtained by splitting the coding units in the encoding units
1010. In other words, partition types in the coding units 1014, 1022, 1050, and 1054
have a size of 2NxN, partition types in the coding units 1016, 1048, and 1052 have a



[135] A data unit 999 may be a mini mumpgnit for the current nmaxi mum coding

uni t.
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The output unit 130 of the video encoding apparatus 100 may output the encoding in-

formation about the coding units having a tree structure, and the image data and
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coding unit is no longer split into a lower depth, is a coded depth. Thus, information

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

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

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

lower depth.

[147] 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.

[148] 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
types having the sizes of nLx2N and nRx2N may be respectively obtained by splitting
the width of the prediction unit in 1:3 and 3:1

[149] The size of the transformation unit may be set to be two types in the intra mode and
two types in the inter mode. In other words, if split information of the transformation
unit is O, the size of the transformation unit may be 2Nx2N, which is the size of the
current coding unit. If split information of the transformation unit is 1, the trans-
formation units may be obtained by splitting the current coding unit. Also, if a partition
type of the current coding unit having the size of 2Nx2N is a symmetrical partition
type, a size of a transformation unit may be NxN, and if the partition type of the
current coding unit is an asymmetrical partition type, the size of the transformation unit
may be N/2xN/2.

[150] The encoding information about coding units having a tree structure may include at
least one of a coding unit corresponding to a coded depth, a prediction unit, and a
minimum unit. The coding unit corresponding to the coded depth may include at least
one of a prediction unit and a minimum unit containing the same encoding in-
formation.

[151] Accordingly, it is determined whether adjacent data units are included in the same

coding unit corresponding to the coded depth by comparing encoding information of
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the adjacent data units. Also, a corresponding coding unit corresponding to a coded
depth is determined by using encoding information of a data unit, and thus a dis-
tribution of coded depths in a maximum coding unit may be determined.

Accordingly, if a current coding unit is predicted based on encoding information of
adjacent data units, encoding information of data units in deeper coding units adjacent
to the current coding unit may be directly referred to and used.

Alternatively, if a current coding unit is predicted based on encoding information of
adjacent data units, data units adjacent to the current coding unit are searched using
encoding information of the data units, and the searched adjacent coding units may be
referred for predicting the current coding unit.

FIG. 13 is a diagram for describing a relationship between a coding unit, a prediction
unit or a partition, and a transformation unit, according to encoding mode information
of Table 1.

A maximum coding unit 1300 includes coding units 1302, 1304, 1306, 1312, 1314,
1316, and 1318 of coded depths. Here, since the coding unit 1318 is a coding unit of a
coded depth, split information may be set to 0. Information about a partition type of the
coding unit 1318 having a size of 2Nx2N may be set to be one of a partition type 1322
having a size of 2Nx2N, a partition type 1324 having a size of 2NxN, a partition type
1326 having a size of Nx2N, a partition type 1328 having a size of NxN, a partition
type 1332 having a size of 2NxnU, a partition type 1334 having a size of 2NxnD, a
partition type 1336 having a size of nL.x2N, and a partition type 1338 having a size of
nRx2N.

When the partition type is set to be symmetrical, i.e. the partition type 1322, 1324,
1326, or 1328, a transformation unit 1342 having a size of 2Nx2N is set if split in-
formation (TU size flag) of a transformation unit is 0, and a transformation unit 1344
having a size of NxN is set if a TU size flag is 1.

When the partition type is set to be asymmetrical, i.e., the partition type 1332, 1334,
1336, or 1338, a transformation unit 1352 having a size of 2Nx2N is set if a TU size
flag is 0, and a transformation unit 1354 having a size of N/2xN/2 is set if a TU size
flag is 1.

The motion estimation and compensation performed by the motion estimator 420 and
the motion compensator 425 of the video encoding apparatus 100 of FIG. 4 and the
motion compensator 560 of the video decoding apparatus 200 of FIG. 5 will now be
described in detail. Hereinafter, the prediction unit described above will be referred to
as a block.

FIG. 14 is a block diagram of an apparatus 1400 for encoding a motion vector,
according to an exemplary embodiment. The apparatus 1400 includes elements related

to encoding a motion vector, such as the motion estimator 420 and the entropy encoder
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adjacent block. Accordingly, a motion vector of a current block is estimated from a
motion vector of an adjacent block, and only the motion vector of the adjacent block
and a difference vector of the current block are encoded to reduce an amount of bits to
be encoded. Accordingly, the motion vector encoder 1420 generates a motion vector
predictor by using motion vector information of adjacent blocks to encode motion
vector information of a current block, and encodes only a difference between the
motion vector predictor and the motion vector of the current block as the motion vector
information of the current block. In detail, the motion vector encoder 1420 generates
the motion vector predictor by using a motion vector of an adjacent block referring to
the first reference picture when a block having a motion vector referring to the first
reference picture, which is referred to by the current block, exists from among adjacent
blocks encoded before the current block, or by using a motion vector of a reference
block referring to a reference picture other than the first reference picture when the
block having the motion vector referring to the first reference picture does not exist
from among the adjacent blocks, and then encodes the difference between the
generated motion vector predictor and the motion vector of the current block as the
motion vector information of the current block. As described above, a conventional
image encoding apparatus uses a median of motion vectors of adjacent blocks adjacent
to left, top and upper right of the current block as a motion vector of the current block.
However, the apparatus 1400 generates a motion vector predictor candidate group from
the adjacent blocks via one of various methods, and uses a motion vector predictor
selected from the motion vector predictor candidate group, aside from a median, to
encode the motion vector of the current block, thereby increasing image compression
efficiency according to image characteristics.

[163] The generating of the motion vector predictor performed by the motion vector
encoder 1420 will now be described in detail.

[164] FIGS. 15A and 15B are diagrams of motion vector predictor candidates according to
exemplary embodiments.

[165] Referring to FIG. 15A, the motion vector encoder 1420 may use one of the motion

vectors of the adjacent blocks encoded before the current block as the motion vector
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be used as the motion vector predictor of the current block. In other words, not only a
motion vector of a leftmost a0 block from among blocks 1510 adjacent to the top of the
current block, but also motion vectors of all blocks a0 through aN adjacent to the top
of the current block may be used as the motion vector predictor of the current block,
and not only a motion vector of an uppermost b0 block from among blocks 1520
adjacent to the left of the current block, but also motion vectors of all blocks b0
through bN adjacent to the left of the current block may be used as the motion vector
predictor of the current block.

[167] Alternatively, medians of motion vectors of adjacent blocks may be used as the
motion vector predictor. In other words, medians mv_a0, mv_b0, and mv_c may be
used as the motion vector predictor of the current block. Here, the median mv_a0 is the
motion vector of the a0 block, the median mv_b0 is the motion vector of the b0 block,
and the median mv_c is the motion vector of the ¢ block.

[168] However, motion vector predictor candidates may be limited according to a size of
the current block and sizes of the adjacent blocks, which will be described in detail
with reference to FIGS. 15C through 15E.

[169] FIGS. 15C through 15E are diagrams of blocks having various sizes, which are
adjacent to a current block, according to exemplary embodiments.

[170] As described above, the image encoding and decoding methods encode and decode
an image by using coding units and prediction units having various sizes, which are de-
termined according to depths. Accordingly, sizes of the adjacent blocks of the current
block may vary, and if the size of the current block and the sizes of some adjacent

blocks are largely different, motion vectors of the some adjacent blocks may not be
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encoder 23 increases. Accordingly, the motion vector encoder 1420 does not use motion vectors of
some adjacent blocks as the motion vector predictor of the current block.
[175] For example, in FIG. 15E, the motion vectors of the adjacent block 1031 adjacent to
the lower left of the current block 1030 and the motion vector of the adjacent block
1037 adjacent to the upper right of the current block 1030 may not be used as the
motion vector predictor of the current block 1030. In other words, if the size of the
current block 1030 is equal to or above a predetermined size, motion vectors of
adjacent blocks in a predetermined direction may not be used as the motion vector
predictor of the current block 1030.
[176] Alternatively, instead of generating the motion vector predictor candidates by
limiting the motion vector predictor candidates according to the size of the current
block and the sizes of the adjacent blocks, the motion vector encoder 1420 may

generate the motion vector predictor from the adjacent blocks based on whether a
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[181] FIG. 17 is a flowchart illustrating in detail the generating of the motion vector
predictor, according to an exemplary embodiment.

[182] Referring to FIG. 17, the motion vector encoder 1420 extracts motion information of
an adjacent block of a current block according to a predetermined scanning order, in
operation 1710. The motion information of the adjacent block includes reference
picture information ref index_N referred to by the adjacent block and motion vector in-
formation of the adjacent block. The motion vector encoder 1420 selects a first motion

vector predictor from a block adjacent to the left of the current block, a second motion
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det er ni nes a YROP QLghe a‘f@? navaleR (Eﬁ/ %‘é iangglsterpies -
initially effimeti8ex abid)as ellersemdtrmottdnareﬁtorptedr@cimrence pi cture 1810 as

29 VO ﬁ%ﬁﬁ/ 0051%149P(§E-IgnKV%%g OC?(O %gg cP:?er ??e(gnl?%ﬁ% gfs]tpﬁg%%o%onwegtgl ctor. As

such, t he ‘ad| acent ers eérence picture
1810 i denti caplredu@onsrbe petforreing t mpmseesmembeﬂrvethmfdr@we\tfeﬂ(&ﬁ 18A through

18C according to groups of blocks at the left and corner of the current block 180.
When the first through third motion vector predictors are determined, the motion
vector encoder 1420 may further include medians of the first through third motion
vector predictors as the motion vector predictor candidates. If none of the first through
third motion vector predictors exist, the motion vector encoder 1420 sets a 0 vector as
a median. If only one of the first through third motion vector predictors exists, the
motion vector encoder 1420 sets an existing motion vector predictor as a median. If
only two of the first through third motion vector predictors exist, the motion vector

encoder 1420 may set an non-existing motion vector predictor as a 0 vector, and



mv 182 of the adjacent block 182 may ng{ be separately scaled since a
tenporal distance of the notion vector nv 182 is identical to that of a
noti on vewoar1zpssaar of the current bl ock 180 via regi oRCISKIR011HOMS2er, t he
notion vector encoder 1420 may not select the notion vector nmv 182 of the
adj acent bl ock 182 as the second notion vector predictor if a size of the
adj acent bl ocklclB® 4 Bediah @Wo@dmgzquaim;idneﬂrs pr edad grared)ead tnereis figd ehlonddiee
conpared to thg1 curr.ent ¢ 188 d%"%c({ %bed above with reference to
FIGS. 15C t hPSOiH R &F mp OIWreC %{d)r%&%ﬂ{ &5182 referring to the first
ref er ent®/1pi ctMczemﬂlBE:OWUﬂméetﬂmunmgrﬂm mediashaithe motibh @ct@8Af thehmljagemter at i ng
of the notio t i IS
performed. [ JUHFHRereiEE fatertias LaagthallehfCula EhEREF L) Bufl v ol
noti on vect or’Vef}P@dn cheoramgHERE- ﬂlhethaﬁj’va@éntﬂle BIBIER Vﬁetprérrrcpﬁg 1t48 tnr?éf first

reference pi gbiiBind@OfidodSoupth®X hivkion k)k'éto@ﬂe@@io@ﬂ?“@)nl?'u@ﬁﬁ mi@foRVebdags t o
anot her refere ce p| ctu ér%rlngcated in the sane |ist |rect%on as thggfrrst

reference pi ¢t arf@glgilt? cLence pagsyrepglanticyl; ig the Girgepidloglgisom; ameng the gy peg

t hat the adj axeivh vettooks tH8ddjasedt B1I82ky @ftley curtent Bigchnsid 1832]e th832dahs bhe

reference pictu yrren i.ct.ur 0 nt

bl ook 165 |s i TSt PR o Gt iR T o s PR OF B BGe

pi cture 1820 0f itei cihrentsblngt. the fi rst reference picture 1810 but in the sane

list di E%f]t i O']Al?e?nétﬂ@lgf hd §éscﬁﬁ'édeafb%0§ Qhrpfn%hHﬁ @ecjtgl']éﬁcodlerqﬁﬁo gﬁ@feﬁh né tﬂ)@f ore

t he current icture 1800 tion vector encoder determ nes a

noti on vect orflrwhrfseh Brrdtrn%tl%vdre&t% nfedrﬂt%ré by rsingtthgamofign V‘Pﬁt‘?fr Oof Ithg/adigqedtt i ve

and referringldcR r&faelﬂgebehemsleremr@ﬂc@rp@uh%mtﬂersaﬁllaqlss@ﬁetubh af th@iffrect i on as

the first reference grctur 1810, as thg second tion.vector predictor.
GeEnqEp Yefos

such, when t AECEOfaRIENTS OF e EN L& BT S AT 1820,
si nce tenpor atferbned pinwesinahe titterdnt list direefien &nmethp ficdt uefereb &l ficang ahdhe

¢ .
R L S e T
di stance ti bre@'tweerndlr:he cedidater ofghe ewrant bROK. Herd. trlhelorlpnss/@ctpeﬁ@péﬁcléQO

picture 1810 ma@rrlﬁ'clﬁdé SRR ns S %{eafﬂ’s?techﬁ&r H%ﬂ&?ﬁ@u&h%&&rﬂr&ﬁémﬁ' il e 1800
and the reference picture, 1820 detar? he not]on_vector. encaoder 1420

per f or s sca|rrqrr§>nryﬁctﬁﬁprerlﬁr<gﬂ0ﬁ@dlfl%s PRY ivghign @B@ff Hie figst thepyeByhigd pation of
(ti/t2), t hewe&xysr pieﬂerdn ﬁetagmﬁw ih8Be ¥djhdent bidykerefdr e heetivn defiRhtOpiciest or
predi ctor. Eit?t e O wh rr POC denotes a picture order count (PQOC)
of the curreft " Preeird hf%‘bf ef POC denotes a POC of a reference

pi ct ur ¢19Hf er erGSt O hyhrohgh ta(F alerrtfetflno@ Hiag®@s fandeshiebigh RefdP@Ondeiibe es a POC
of a refer e”%tﬁh%%?P{eﬁfc%r G ReO%caRghRERMpI Y lboafinéitd! € val ue is

cal cul ated via an

Scal e=(&Mr Po@l@uil?@ésr PoiaTrdar £EoobNg gREBPOOLyalCHMING HBOSIRYIHY | s

perforned by P@éihétbrpéﬂﬂ M@l&@%@?&@ﬁfﬂtlﬂ@ﬁl(:@é (BRi@ES, Abcdink REaS &S 1M Ue.
1119311 f even 2 ]mee]é‘gcent block referring to th her reference ture

e
| ocated in t[E %%@E’E}réo‘@%%%é"ﬁir t‘ier@gé%hF “%% a&‘i“F%‘éPFOS
the first r eleO@pﬁﬁormsdirmlectilc&thIdMSOMQImﬁmlrS\te,ctdr lrenaraded Cbmsevlemtaaramporal
predi ctor ma n te ) d wwth reference to FIG
18C. [194] Fﬁa?anfg% g ng?té&r%?m t%lgcesccr&r%g th% the generating of the
nmot i on [¥@dt or Hprmedipo thomerhwtom en\ammaitof bﬂlmkreil’lébl@ﬁk 191 efahe parant her
reference pi gilfg 1996 Ak g%e'g@nérgl%d%§'ﬁ§1ng a%otﬁinrx?‘e%fdr%ﬁa@él&ﬁ%dfﬂléééldzﬁfo?rence
pi cture 1810 does not exi st rri nq 18C, 1t 1s assuned
that the cur REPPPYRBY RIEYEES pi ‘EFé {% Forexgmp §’tW1?eé‘f9em@H‘é1eV‘Téit‘trtfﬁYé0hf886 vi a

regi on 1834 afd & lokhed léck @9L0 rslgehaﬁedleﬁaﬂrcs;sdaetoa@dbra@emeqqkﬁp&&m is an

intra predic bl ock cent refers renc

o ctur e 1810 gt greae 181 BOLEF Shbettritie Dbl Bttt e

adj acent bIockné&@unmed9ﬁﬁhn®pwbhe¢Rhﬁbﬁmia&mgxiﬂcmmameeﬁbﬁenaEpmumﬁure
1820 vi a regi e t in
FIG 18C, an 1932 éﬁ%ﬁ%ﬂb Blifin ?E?%lfﬁé&%% Oaﬁéa‘f{&ﬁ?gﬁﬁ%e llédr1rélﬁc2?‘%r ¢ ur o 1830
referred to @yﬂmﬁ@haﬁﬂﬁ@ﬂmunﬂmdknmewdwéé@knnw exi st from anong upper bl ocks

of the ggjr enty Plack=180e) 2A ahaadj acent bl ock using a picture after the
current picture 1800 as a reference picture also does not exist. Here, the

mot i on [¥&Yt or BhddMer M42d Adeb¥riiMes the notion vector nv 182 of the

adj acent block 182 that is initially effective and referring to the
reference picture 1810 in the different list direction fromthe first
reference picture 1830, i.e., before the current picture 1800, as the
second notion vector predictor. Wen the adjacent block 182 refers to the
reference picture 1810 in the different list direction, instead of the
first reference pi cture 1830 srnce tenporal drstances of the first

Y o A NN N o Y o AN A PN o N L Y c



WO 2012/ 005549PCT/ KR2011/ 005032 cal cul gse a nedi an accordi ng to conponents
of x and y axes, and include the cal cul ated nedian in the notion vector
predi ct orwoantigsi4es. [ 197] Meanwhil e, whil e det erm ni ngCrheraeidioanss of the
notion vectors of the adjacent blocks, the notion vector encoder 1420 may
calcul ate a nedian by only using notion vectors in the sane type. |In other
wor ds, [flvg nOtH@E, e atoy dﬁfb@é%dﬁﬁotl&ﬁ&ctﬁi)préﬂﬁdt@fcbﬂtﬁ@cﬁr@tf)id’cﬁtl90(blw®thgh third

nmoti on vector aors b onI usi n n vect o rri tot

(rrst s of o encBestte it Bpahe Prkiotd sh oA P ntER, TR FBh afilics ehF

not i on vect opsedadtort dfehadjreane htock18¢k witbfresphes te mertempmtallwécbdlovangi pichotude t he
medi ans of theg(first through third notion vector predicts in the notion

vector predictor candidate of the current block. [198] Alternatively, as
descri B&@Plabove FIghE Ahe gxraps picsie dAEbermstingng theehy piaire prits detypsnfthe st

through thi r geipirhidPp @O picRIr&dd £1 chﬁth@i’enﬂﬁirz'ﬂg/ fohewimt jietreBaoHeRf the
adj acent bl ocliﬁreferrlnr? to anoth f&lffer nce CtU{ i.n the s e |ist
direction as "8 U pgto %?Cé(?ré%éoﬁ’r Sralgdowut 120 gRRerF Wftht he

adj acent bl O@é@péﬁfteﬂrel talgpbmllamwvehg piehee ¢DbE te mbud)IEVeCItDrtdﬂehe(hufrlfeﬁt otk | i st
direction fr qu(?} a&fbI . ore Bg(‘]cu at ecﬁctgﬁi H%s%d ogqge l u e%;t(grh?ecﬁgtg %nSLP the

third through Ion vec pre ctors in vector predictor
candi dat es ofln pther wardsethe nmtmkvectleieoﬁthe ph@enté)ﬂ(r@ri%@ma(yrbeen@r@wurm@o may

i nclude the ggegh&é&wﬁ@n Eh@fr‘nétidh%c{o%ﬁzug&&@hﬂ Qdﬁ@&ioﬂ@hé{\@ﬁwh@ﬁ%&' ®AOrS in

the notion v redi ctor candi dateS only when al first through
third notion Wb@etﬂaﬁrm@?@nwmr%w@%rSnmﬁa@ppwt@hiérefatmnafé@ﬁttheo‘ih&'@ﬂ@n pREVE to

the other refieFRRCI®ARI.EL When eHefhed@niecior e thies & Weh&aled B idCks pebADAUnofhlefsS.
19A through 19C are reference di agranms B‘?lﬂFﬂgff“ bi ng generation of the

moti on vect oP*PIEREEISELERBITALY BE VIS @ o exenpl ary enbodi nments.
[200] HR@] 19A\dcerdingdyagham dicsctidesoni the egrrentrvbidkd@00fo telcotbati¢digoak mot i on

vector predi (ib%(ﬁ is0f ngﬁobdlreg{lé?ﬁcﬂﬁf! 1%83(% x‘?e{c‘?éjr'rﬁ\’% éFA B @%%%éﬁ%d%%l&‘{ﬁb

accor di ng to a current
pi cture 1910 shedd b@lnmnglc@ireCélﬁn S<bﬂ@tﬂlepgaentpmtﬂmrlr?dOl@msmhemqndhgl

predi cti on, Qerﬂi%rhl@}&gﬁé@fbh@[ncﬂﬁ@%ﬁiﬁﬁitﬁ@%&ﬁlﬁoﬁl@%@ﬁ&uﬁ@ Bhansenamy be a

noti on vect or Ere i'’ctor candid not 1'on vector pre di ctor
tenporal of thEGUS ﬁemerﬁw&&ﬁurf@@oprsﬁwi‘:lﬂ%ﬂ@uwtmveﬁwéPBFhé cyyenf hiegk 1:9@0
generat ed by busddng the FRtibRReMOCHOrcalA. a co-| ocat ed bI ock 1920 of a

of e 10l Dodbind B ol St vy Ko, RGP E Y BEY TRAE 181 SR of
fj err{)g :1 gLI %/Sf edrhpwiliygfaliopting et 19 ldfoftthe. tk nentrrapged uraetith® dBler,ahe errgor al
IS lﬁﬁhf@ﬁ%gﬁogg e N té}hg%rgf ? 1}%9%&3{9 ?190%%66 Fna% %éé@nerﬁ@&i

tenporal distance t tween pictu ect or
predi ct or caRatedaiesP@y. Piape aAtHE reLfm@%ﬁo hyHbe swFans htoclk 198k mpy oot biagnene

gener at ed as of elel @¥ent fie@a 1970, theAermpdrhi®y pRYioks gll:ttﬁr@ 1912 hRQE¥mpSAly MV

LIA - m/ col %ollo?%n\g/\glctur% % ZP 5‘[1?64 r%lgt(l:(-)rrll Vé?:%(g)rlprecggtgg mv_temporal of the current block

1900 is generated based on the POC.

[208] For example, when CurrPOC denotes a POC of a current picture and CurrRefPOC
denotes a POC of a picture referred to by the current picture, a motion vector predictor
of a current block may be generated as follows:

[209] Scale = (CurrPOC-CurrRefPOC)/(ColPOC-ColRefPOC)

[210] mv_temporal = Scale*mv_colA

[211] Here, ColPOC denotes a POC of the temporally previous picture 1912 included in
the co-located block 1920, and ColRefPOC denotes a POC of the temporally following
picture including the block 1922 referred to by the co-located block 1920.

[212] FIG. 19B is a diagram for describing a method of generating a motion vector
predictor of a B picture, according to another exemplary embodiment. Comparing the
method of FIG. 19A and the method of FIG. 19B, the temporally following picture



[204] Here, nv LOA denotes a notion vegior predictor of the current bl ock
1900 with respect to the tenporally previous picture 1912, and nv LI A

denot es awgubiaomesssect or predi ctor of the current bl ock PEOXKRiNSESIpect to
the tenporally follow ng picture 1914. [205] In FIG 19A the current

pi cture 1910 constituting the B picture exists between the tenporally

previ ous pi CtlQ[@mbﬁﬂ;lBs abibck he30 anpesahé Jochedd awhaguiping block 1990 61 theler e, when
t he notion vectort 9Aoof the co-1ocated bl ock 1920 is generated with
respect to tie" ?Iél%%?rgl I3]/ fol | owing picture 1914, the notion vector of the
cur r entl2bllock Red@dinpwyFiie 19, éheavetinmateetoy pprdadomdtable basmmd blwak t1H@0 ofthe on

vector predi %hﬁ%ntrﬂfctémlft9 16 tﬁ%e%?nm{eg%gt%‘g& Vﬁ?ﬂ&ﬁ&ﬂve\éﬁﬁto? b cBTlodafi KUK ent

bl ock 1900 é nore accur noti on vector m/ col A
is in a diredP®af @ﬁé@mquﬁﬂﬁodiOMWPlFW%lWeﬁoﬁi@mﬁﬁ VIS YaRatin iegtogol A i s

in an opposi g, dbiest th®Boidamdtoiekdioseed g@lera@éapmh lre@ é:dt@s a BRAk 10320f thwhen
t he notion vector%]ﬁrv coJAlsﬂJge §L2[ated w t other PICtUI’e
before the t &AL DrEBIoEy P GrieMAY 15?‘2‘%6‘? en“d‘IrS?P RAEYE a
direction framohel dempiente 119ﬂnmk1dh9aﬁp(bm1 cﬂlhtanm{;lb@weteedhdo;blomkesﬂ@m ahd a
ListO direct Il@?ﬁbiré(gl Vec{o(i) red?c%r ca %iéigt%? | A E{)Btaplg Q/OLll Coq‘ttl?el 6:%95101 20

should be in T ecfion 2o e—current” ure exi's
bet ween t he tl8ogorzlbegemrated osutollomst ure 1912 and the terrporal ly follow ng

pi cturerf14 ag, shpw ¢asH Gy d@A thereby accurately predicting the notion
vector of the current bl ock 1900 based on the notion vector nmv col A [207]

Al so, d¥hde t eV ddBamv_pPBrurecetio, the tenporal ly previous picture 1912,
and t hg2t@nporiddré Ym¥ alOBWndEEs Rheibiien &&1& Rédifbof th@éu@érﬁ padti@nged with a
time order, the notion vectﬂ PI‘EIC'[ ﬁ\éé or al t he (ﬁgrent bl ock
1900 may be §eR&rdr JI¥ HREYaTyR é(“i—"é@lc ericd aaraﬁ.f%w# qeapis ISP by ¢ he
current bl ocked®Opredigior odtheharoneblotk 198 witir respct pi the tmepak&lhOfol lbivéng
tenporally plpgc\(ﬁgti@ EI cture 1912, and the tenporally follow ng picture

[

1914, the notion vector predictor nv tenporal of the current block 1900 is
gener atlél/lbas ddkoRIG.HEAPDE, cupizagictEey | Hxopstautinghdn BoricuraSite hgiveen thePOC

of a ourrent ki epatbuCHiRe FECufiene iR RuBhirk RlbkUfA4lFEeRsr ed to

by the current picture, tion vector predictor of a current block nay be
gener ated as P8t r\swgdmgb/@y}le@él& IROHON SG Y PO QfF@? %@Cﬁ@é@i@é&éﬁ 1Ref POC)
[210] nv tenpefidhted Mafl:q)’éwmm wipdiallly prierieus fioRAO 1demenasioa vietior of t he

t |1 91 ded bl.ock 1920, d
Col et poc deni et Bt K360 R be s ARG pIOR AL HRERLPE TRGRNGERS ¢ he
bl ock 1922 r efel08dIit athbyweids, thonotioavedobdicbk clrgdd blocR 1200 Fagbe 18Re iss- a

di agram for gﬁﬁ?él# gfeﬁﬂzt&‘l \Qﬁ&lhtﬂg nf¥iofl Q/Q@c Ay N&b1 1§T}i’1td &lfkcﬁgoglﬂfwrpfnqﬁit}‘:t or of

a B picture, according to anot exerrp ary_enbodi ment rrFarl ng t
met hod of FI ¢°B1bam whep t&lh@qﬁ@n%@%mvgp@ i3 oEn qppesifeedirsEian FiPf e owi ng

picture 33 WRe&hdhORa%4 SRETIHR201IMeRER3Rotion vector mv_colB is generated with

respect to another picture after the temporally following picture 1914.

[218] Accordingly, when a direction from the current block 1900 to the co-located block
1930 is a List1 direction, the motion vector mv_colB of the co-located block 1930
should be in a List0 direction so that the current picture 1910 exists between the
temporally previous picture 1912 and the temporally following picture 1914 as shown
in FIG. 19B, thereby accurately predicting the motion vector of the current block 1900
based on the motion vector mv_colB.

[219] Also, since a picture referred to by the current block 1900 may not be one of the
temporally previous picture 1912 and the temporally following picture 1914, the
motion vector predictor of the current block 1900 is generated based on the POC. For
example, when CurrPOC denotes a POC of a current picture and CurrRefPOC denotes
a POC of a picture referred to by the current picture, a motion vector predictor of a

current block may be generated as follows:



1914 includes a block 1930 in the sanmegjocation as the current block 1900
of the current picture 1910. [213] Referring to FIG 19B, the notion vector
predi ct orwof20tdm®ssarr ent bl ock 1900 of the current pict@cCe&/KRL0/08982be
generated by using a notion vector of a co-located block 1930 of the
tenporally follow ng picture 1914. For exanple, when a notion vector nv

col B of22(1e cGchrcat@arHHOCurRIFOCH (GLEROCaCaReMOO) r espect to a bl ock 1932
of the 5 orally revin WS %cturﬁ%wl& a tenporal distance t7 between the
current %Ji ctur%VﬂF porha>tHe <P e 1912, and a tenporal distance t8

bet weeri22He pi Hftra,r(éﬂPQQmZtnamd a POAof the tangyoralcoblowpreemitoteold ldandidiag €8 mv

LOB and m/ L n f ol : [214
w LOB = };@ é?éatetdhﬂoay gg@ % &‘R‘éfﬁ@(ggeﬁmgs {F&@%%@&%%ﬁﬁg fgflﬂ}gse [ ]
LOB denot es IPFFéurﬁﬁPﬂ%ﬁlCll@élt&)tﬂle wlil@ddrefered edydhe eetncaisd dlaskd 93610 wi t h

r etSpeCt[zifqt t herlfe%g&ﬁ{nadebtbfr B?ﬁ)ﬂbpmmhiﬁ}t %lslre%n %iag 8{) ﬂféd?ér’]tHodsch HIgR ot ES aﬁche

noti on vect or or Q e curren oC Wi

tenporally f 6P§d\%\‘ kggeBFr@Pﬁg the paquipn vestpy pradiqiey ge)tee Cvf@&t ]g?g(ﬁpr ?éﬁ? pi cture
1910 consti t pidtng. ]tnheh@ virdd, yinee ehelrﬁcbtsorb&tcmeﬁcddlee14mrgmeakdsthomeuomus
picture 1912 V\Aﬂgr iTe OFT‘%BI E%lgltye 1(|)r9%ct a%'d(f]% tte é)oga}ﬁ s anc ﬁhﬁll (l)(ca_rl_eéi?;o i s

Accordingly, on<vector nv col PP6eat
gener ated wi th)de9@@@¥ 193, theemotermpactr ipyedistenis garerpied buneing 910 of thhe not i on

vector of th%&l&ﬁds%?h@é%‘% ARODHEEN %eH‘?ﬁ@m@ﬁ&W&E&'&tl{éré%dlo%@@'bf%%}%ed on

the notion vector nv | n ot her rd the notion vector he current

bl ock 1900 mdy2per lﬁﬁpeexa%%: @a@a@rélmgbprtwwavmﬁnﬁwr AoE0 5@%@%%? mv col B

is in a diregidtin v%bt@mreuﬁtd%lo@thel&%ehhaacm B;kkﬁﬂymﬁmga bkeR&thavinga col B is
in an opposite dlrectlgnfromt rect| ks(lig dnd:OG 19B, i.e., when
the motion vEEN VEHOEEPE 4Ongd %F% Céz&te\% WP %@%‘1 {9Y%not her picture
af t er t{A&|t endtor akdyple olvhawiha gopocatedrbdockOlB20 of Aik8emAciaty gravipduy plcwmen a

direction frqmiﬁ (lj'&erd usm 185‘ %g%tltoﬁ ga (S)fl f%? t llotﬁg ? VE
ettty pRotu bR hlEyfdnRF e Ao

List 1 direction, cat ed
shoul d be in Oéthgos)tl@ﬁmd bl@@k é?@%@es et e?‘tlf’r’ieanéiLIhﬂSethﬁ rrpﬁl@tlms@toumdlcmtpﬂl@

bet ween the Tcﬁﬂplﬁrb%deI%O%Mﬁrﬁiﬂ%e %éﬂé&é:té@b%%&gg %%étﬁ@d bepwprahl y fol l ow ng
pi cture 1914 as shown in her eby accurately predicting the not i on

vect or [&#]t he Whet %lﬁtmcﬁ%OBé’l?Ctj?%'@POS%fs]é@ @SDETRIES Fh?tm%tww&f%rprwtero@ ghe [ 219]
Al 'so, since gupt@thlsek 1990 or th%CB pRuby ad fivvelinFROS. Hoekd I%Q)dﬂlﬁtyf thetcobe one

f the t I t 912 y foll ow

i cture Toha opiel &P D SR b PG ot ST R inelbeBia GG, <
gener at ed badedo oﬁthbh@nlﬁmw fedlowanppplues l%wena}(jzﬂusléwm«hnglsf ad®oOdenf a
current pi Ct yh & 20fn P4 ERRhREG ol GROL &ferth éf%féfl g cg'iscﬁsléﬁ% %&L‘I?a&é to by

t he current PI cture, a notlon vector predi ctor curren my be
generat ed as MWINFRELOr prediciyn fomn amous Begpdrrawbieasod26 3nd [ 93k o decarle =

(Cur r POC- Cur r1iRefh686n {dctsr Prédictor 1Ref POC)

[226] Accordingly, the motion vector encoder 1420 may encode information for specifying
which block is used, and insert the encoded information into a block header or a slice
header.

[227] FIG. 19C is a diagram for describing a method of generating a motion vector
predictor of a predictive picture (P picture), according to an exemplary embodiment.

[228] Referring to FIG. 19C, the motion vector predictor of the current block 1900 of the
current picture 1910 may be generated by using a motion vector of a co-located block
1940 of the temporally previous picture 1912. For example, when a motion vector
mv_colC of the co-located block 1940 is generated with respect to a block 1942 of
another temporally previous picture 1916, a temporal distance t9 between the pictures
1912 and 1916, and a temporal distance t10 between the pictures 1910 and 1916, a
motion vector predictor mv_LOC of the current block 1900 may be generated as

follows:



[221] nv tenporal = Scal e*nmv col B [ 2225 Here, Col POC denotes a POC of the
tenporally follow ng picture 1914 including the co-located block 1930, and
Col Ref POOvOen®ss4a POC of the tenporally previous pictece/KRaP/G0/skudi ng
the block 1932 referred to by the co-located bl ock 1930. [223] The notion
vect or encoder 1420 may use any one of the nethods of FIGS. 19A and 19B
whi | e gerr at imﬂd@-‘:moj@))mmec&m predictor of the current block 1900 of

h B I h d 4
goner el he THsr Sl lse Vo g5 iBEch Bl et & ABPCCR GEE A MERe e
t enporal di stathcrefeoénct eFEaS. Iléésaztnddl%%l Efbk @20 thoﬂmQLO(E Ieryrbetgeoneratedct or
predictor is bQ?e'&Q{naaFlﬁ’@C%Ytﬁésdu?% ﬁ@@tu?é divea W 19%4: %@redjtg%@ﬁ%d 198

only when the nption vecto ocat exi sts.
Accor di ngly, ctmentpistiisn Nect BPCen srsdempeunily pasiieispiesret vd2 mita RIPC pédeor

predi ctor of Ot%et&qwdrg[ypr@h@gg(p&&@é)lm only using a bl ock having a notion
vect or égﬁm g}éqqe he co-1 ocat ?g Wg&s 1920 nd 1930. [224] For exanple,
when t hé>Ho- d° BYHEk gy 18 P@HB%P& QPePRNATOYREIPiPEGdiTe 1912 i s
encoded by ushmgdatabf mepnﬁdmtdﬂmcdmwoomssgcﬁmhtccﬂ1n|HIGen9¢)rLeﬂikelF[©& 19%hendot i on
vect or of th g0- | ocated bl ock 1920 does not exist, and thus the notion

vect or predlc?or of the current bl ock 1900 cannot be generated by using the
met hod [832]FI GIn $@amaf2 25 oihe of tagionwe¢tonpredictos camhdaseiegened2d hyether at es t he

nmotion vect ormcgfogc{;e%pgn&ﬁeltmoqﬂg};&% Bhesk 1900 of the B picture as shown
in FIGS. 19A and 19B co-located block 1920 of the tenporally

previ old3Yict dr & {mﬁgmffﬂm H@V@omb@at@a HIBER 1936 - V_fHarergiipor al | y

f ol | oWz |pi CtHKre, af AbskrivBY a&ﬁveuslqdrefe%smrtdm@i;ym mr&@ﬁqdeﬁwf@ﬁeﬂﬁMI ng a
noti on vect or. nust. det e

bl ock is.used to generate t
Vector predi CURKBHCR RGN COuBET LIOHE RLORIF0 A NS 1P Bcode
the notion vetfeaiveffrendtfoblock 226 urkac blodk ngh \b' deingeswiacoml meddore@ncoder

1420 rmay encﬁgeﬁiéérdr;rﬁfa %%E@thhfr?é‘ B%tlgﬁ %ﬁtb{] dmleﬁﬂ)lg%koﬁhlaﬂz ﬁ%&%e[fgcg%ahnse”

t he encoded er or a s FI G
19C i s a di agppentiek @éh@:wrmnhbloak,rﬁ@ﬂﬁ@\d%deng@ﬁ@ﬁb}ﬁi ngtian wertpiorredie©r or

predictor of c@nﬁ&ﬁﬁig‘%ﬂl&@mp&&'&&r& ah BaRb&t ‘B[&keff@&%rﬂ;urﬂgl&ﬁs ﬁi&a@&%@' ary
enbodi ment. [228] Referrin FIG 19C,  the nption vector predictor of the

current bl ockomgBPthe ¢yesn Blroplérﬁerﬁ. ELU L PP YRGS 2 enBra 8tPchy usi ng a
mot i on vect ofwhethedat adjhedabRdk Bdfacko 4 94 rﬁ%rehb@plt:@m@wfakddytomw\duﬁuﬁt picture

1912. F d b k
1940 i s genePNEbc ol biine e i o PIERPlsel® gt alsie et Bifofm, >
previ ous pi ctrefeendOfi6iure wheehporisth indths sane bsttdrebeenvesehe flrs&rqfﬁm:nwmstuneglz and

1916, and a taﬁﬁrﬂg aﬂ{etlﬁjér %B ﬁﬁjﬁg«gﬁ %&cp %f‘éﬁ%@ atrg@r ng @Efuﬁé )é?%%lﬁ r&ddlﬁfgl%ﬁt

noti on vector the current be generated
as fol | ows: hssdlmﬂszmirzmsa%m@ PETeRFRPit 1 OUS fePenpall) deigmimd, and ¢ xotipn)  x

mv col C vector of an initially scanned adjacent block that satisfies the above condition is de-
termined as a motion vector predictor candidate. Also, median() denotes a median and
mv_temporal denotes motion vector predictor candidates generated by using the
temporal distance described above with reference to FIGS. 19A through 19C. As
described above, the motion vector encoder 1420 may calculate a median by only
using motion vectors in the same type while determining medians of motion vectors of
adjacent blocks as motion vector predictor candidates. In other words, the motion
vector encoder 1420 may determine the first through third motion vector predictors by
only using motion vectors referring to the first reference picture from among the
motion vectors of the adjacent blocks of the current block, and include medians of the
first through third motion vector predictors in the motion vector predictor candidates of
the current block. Alternatively, as described above, the motion vector encoder 1420
may determine the first through third motion vector predictors by using the motion

vector of the adjacent block referring to the reference picture in the same list direction



[230] The notion vector nv LOC nmay be ggnerated based on a POC as descri bed
above with reference to FIGS. 19A and 19B. The notion vector nv LOC may be
gener at edwbasedosizva POC of the current picture 1910, aPPOE&R2O11200803¢t ur e
referred to by the current picture 1910, a POC of the tenporally previous
picture 1912, or a POC of the other tenporally previous picture 1916. [231]
Si n<c:|e the cums &igtfirpti I@felrﬂfrﬁe PRt@eios tl&bﬂl?otﬂiéﬁtddf(ﬂ of @hielayljaeaet mﬁgﬂd@ferﬁ@ﬁoahe

predi ctor candidate .of the,cyrrent bl ock .1900 i enerated i.n FI G 19C

i ke P G, kige e S ie 18 ARSH0T Py e AR EER b P Fht o

predi ct or camdilalkttbs mgdnes af id fiost thipaghhthtidonotiexcteotor rclodens il d20neteon be as
follows. [23 = fnedi : 6 ' : " ) Ann MV

t enpor al } [235?‘ r él,gﬁ)gggﬂi‘elg%?lﬁ%fe%%%%\%bfvz\%élt("ﬁHérrgT}gggﬁ)ggn%C‘t% CC%.%HC 614t2 Rrough
18, mv a' dembtydsclyds the spedigms jop thefeet through dyrdmgtion vesder predictags 18 théot i on

vector of anpadioaGRor Ple@fckoricAhditiabd ¥n19fwhes il \oe te 1ot @rdughthikl Aeko®f a
current block, nmv b', denoges tztahsetcfond nption ve tor]&p{iedlegtor constituting

a motion vect'8fiobpredigiostfelddn theietseqce Riqtyrg ofier diapdi iphreisighaeCiper

bl ock ¢233]he Clherestionbteok en@rddr M200hadadibin&smatidhateht Mbidhanot@Ccteator

predi ctor constitutin tion yector of j.acent. bl ock effective.from
Dl ocke 1 ocat Sihag i oo TBiel PHbptf bl Blp R LM AT pREHcy S RS i

ef f ect i venesgisaf toarbintdpanentinformation dbpuvharohien verioapipdicontIindeadkinrafers to

a first ref ereReLifP bl Blefheh&h&hd %@ug@, B BoGdH YR Rt Rk 1430 ﬁlay‘&%g*ﬂeafn an

adj acent block refers to a reference picture other than the fi1Tst Teference
pi cture, whi éilesp §1d mefiqmyectos peediqtar cagilidate; ashadddnderdnfqrpmation gf &r ence

pi cture, and ndtioh veb®©k prRtlica aefiaBg agd bBlepedderahstich eRtor t6 ebRERAGE picture

exi sti inadifferent list direction from.the first ref nce picture are
Soquent 'y dibrfiede ek s afRoybE OB Fec Sispid e Hes Aiedtis

adj acent bl owckedbleahos@t vestirgsedidtorsab avethe omatild motion sedet edictoechcasrdingrot i on
vect or predi . G [ . , i i or al
denotes noti 3%8 @%qt?g’%{ lg%tél ?%ﬁ%?l%c%ndﬂld\ge? {é))é' Ig)g%glrnﬁ?lggthg?% LE%HI’Y% alg ﬁéﬂlctoggrlggr al
di stance desdf?bpdomlsy ediankmy ef apencent.¢)ANES!. MAL (Y gughd TOCiemppral
described abgy e stdi& SRt BRIeERIHR BIGRARL0kPEITBY TR G *idicaddmdi an by
only using notion vectors in the sanme type while determ ning nedi ans of

noti on vect oM¥UEN V&EPacent bl ocks as notion vector predictor candidates. In

ot her We3Ts, tTe skbled ARisve il inddreastethalhdBonva egiréditionearidiRitdsiotlsd thanr ough

third notion _yvector predictors by only. .usin tion vectors referring to
the first refisnee Raptf bR it Rs b Palbehesor (he adj acent
bl ocks [238]t he Altarnaivelybltheakoticandcioneharler W) mms classifyhike ddjacent bloclougte t hird
noti on vect or b C i, i I i: ~ the
current bl OCIEI.IGDN‘ tg’ﬁ%%%ér\)/g &?Eéhggﬂglgggfr?? %@%B%%@%ﬁ%%oﬁ%g%@g%ggﬁ ?éencoder
1420 may det Pgftive N abacent Fpupsthyourdre haimqiiogyestonol/be ediacqnt biIck refegingy

B e e e B L D R e O 00205
picture in the sane lis I.rection ! as
the first re?léer%‘%%“ ‘fﬁcéqu.ﬂ? éheoardg%cﬁ%t %‘Sﬁ r\é\gq}%{"oarno I f{erenes RiEWH mtﬂ?fbck
referring to diffigentdfsediesecion fioat the €irtirefelemce pictee,entl indlsde tHe medianoof fheom t he
first refere i re. nd jnclude t.h edi. ans..of fLFE. hr h third
ot on vect ot Bifiiafine AR ISR BPuGh b ifabIAHER | he
current bl oclkf theeuerent teclrbpr ormmpe refierrendodi to EUR0 SBatheimetiandectone medi ans
of the first eh_&rcfapgimdrhayr gro‘ﬂ{gtﬂ'lé)z{h'é’c%ﬁttl%cl&riﬁt‘é't%BﬁélgsﬂHEﬂéeod%érb%‘in\éﬁﬁEQr
predi ct or candi dates onlci( when _alr] of the first through third notion vector
predi ctors r@P&ropgh tfhiockdpdp adigeenh i thg e oft the FuiredRlackand UpRsr 1128f €r ence
alih ct Er e. t [ 23510&{1@3 mﬁcggﬂer\ge@a;?iﬁqcmmf&%%n Btﬁ)}ékagztg iﬁd]ﬁ@hﬂﬁith% [bf?&fout _

ich notion vector predicior, from nt,s o € grou 0 ion
vector predi diorreanbibgh b l¥EHRI Ho F3E Al meupiarhs lirstahPlatbut a
not i on vect opf freediehorloc intadstoagrbups, theanolém veotes peaidey 1 4tedetdranimentwo n t he
group C, the i S| AW t\Q. e not i on
vector predi ('?{a(;‘frolnglgﬂté?g}ae? %t&gﬁogqgﬁa&ﬁ%gw%%f%a |S%J}ﬁlb?g% %g{fem@ ?Od?il%\t:ector
predi ct or actifdionyegioeanaodeieigddeayclasity die adgasentrblogks antpithesNradiagent] 236]

Al 'so, when t %%‘o@"s geue)r&ng% ARN&LAbR YT th_%%ja@&&tib%bky 8fd Qe PRAONEhodSZRCTBRY
prioritize useable notion vector predictors to use the usable notion vector

predi ct ors afESHHPRGOT GRS Niadiarmit 28O codi ng t he notion vector. For
exanpl e, the notion vector encoder 1420 prioritizes nmedian(nmv a', mv b', nv
c'), mva, nvb, mvc, and nv tenporal in the stated order to determ ne
a notion vector predictor to be used to encode the notion vector. [237] The
skilled artisan will understand that notion vector predictor candi dates

ot her than the above-described notion vector predictor candi dates may be
used.



[238] Alternatively, the notion vectorggncoder 1420 may classify the

adj acent blocks into the N(Nis integer) adjacent groups and determ ne N
noti on vewoap1zmoedPct ors for respective N adjacent groupSTHER20E1/00§032he
notion vector of the adjacent block referring to another reference picture
in the sane list direction as the first reference picture, or the notion
vect or [239] t he Melnadgle] thbhagionrveter éindodert BL2oMtyh&ly effode aifoenpiontihdieating t he

diff t t f i ct d | ude th
et ans ot e P BaE b B AR hE by BLER R L b Sra SR bl oot on
vect or predi pixet ichndd datresdjafent tegicoencedet] Hefwe khe daorenedackp e ptheeerdsi ng
back to FIG ﬂérﬁoﬂ&h@ecwtehg&e\lqﬁﬁ@ﬁla HBP&%B?%GS 3 at n%pﬁ)te ]%gjﬂ?eﬁe1510

bl ocks into two oups I nc
adj acent to trmféwpcysct@f plteﬁt@tcéuamdelﬁ@y mc&»ékoaladhwﬁermaﬂpg mdl@tlng@wt@ssl

Anot her gr oupndRalvdes p&alckd}ﬁp]g@ﬁrmd b}ea@ﬂau;ia@o@@& RGNS M@Etmﬂ Bfgo0f the

current bl oc a a | owner ft .e bloc 3 After. grou

adj acent bl o@ﬁ@%f“ gﬁg EWPP%HFCtB‘iSé)é I%dlaﬁ‘%“é% C\Rg @‘F%G?)ibefﬂ%e’ﬂ‘ g‘i’]l‘)&%%fteor
encoder 1420 uskel @rprdiet 4 motisitdcant of @t cirepr EALlC Volieh medlamsasfpﬁ@tdn\/x&cm
groups, as d rib v e r [ 14
classify the%ggfegéoglglly e%?ocgelg aélacg I%I%C%Sgﬁpakfgﬁ}ehﬁﬁ &grto paglag% Br H 0 the

| ocati on of trheerdjekent dbtmoked wrin wed @?ﬂnﬁrmeotmnrmt:ﬁoopred@mr@of ;hp@drr@mtor s
for respecti vad AHARRDA 1GOMDSe ord oY A0RE] OORGASERTLKFARAMARAA%:[ 239]
Meanwhi | e, the nbtion vector encoder 1420 may only ‘encode i nfornmati’on

i ndi cating t RaserRFEerSOrsiedvect or predictor of the current block i s encoded

based gom® bl ggltRk w@td@elvhblﬁlﬁifbh@%ohnncﬁ&tﬁgltﬁdt% mbeEH Ritt@neaiadr behere the
current block. In er word t he rmtlon vect or qe/:ncoder 1

encode the i fHoF ‘?C r® F‘b‘i‘)dg‘i@cﬁl‘r%ﬁpﬁ]ﬁl HECHRERGHe %‘Eﬂl&a“pf‘rnﬁﬂﬁ?l?% BFOCC%f‘nd may
encode only themeditoyofethé motibmedecar ofi thet dd@cetitibdodkstat e lefecdmranguppkiratght | s
ener at ed. C tion
Vectors of ag) HEaniom UBRCREREe RS e RGOl tin Bl ittt hiop T
predi ct a nodbgng aéecmnngopromé Spgeifieply, viractkod Wdeappﬁ@msfafnser@ﬁ)dmﬁtau mpefion

vectors of p%&bp%éédfdlﬁg@&ﬁ%ﬁh&@x%ﬁm é}h&fdi&eﬁtoﬁﬁgr%@n&&tetahﬁoti&lfxtectotrOIO and
upper right of the current blo are determ ned be used the notion

vect or predi CFEHEORY PHRe %fh%%mm% Vaes engidsd Hﬁﬁoreoaacqrbemt QEFE@% fepldfe of
the nmotion vqmﬁmﬂlmeaws@ﬁm1ﬁaadﬂdaﬂﬁefemmeﬁoﬂ®ezosepar ately encoded. [240]

I h d d

o edi cigttlor g Pebde bl SR B SRR OO e e TR DB A ERL Bhdicitie
during an encodi ngplpitoveds acdondngdireerenpflary kmbodinieon vect ors of the

adj acegé@' OC‘i&fé%ng ReFIET 0, a n%@lo#ﬁ@?&:tdr o@QEuHénttbﬂ%Ikgigbb gFE cﬁ’ﬂré}gk nmay

be use he noti On vect of pre ICtOI’S 0 current urin
decodi ng pr o®&dare 28h i gepermtadiby usingerixede 2qddinglyded @tamsadﬂaéﬁnterﬁgﬂ@aﬁﬂgO

moti on vect Oren(:(ﬁﬁg%Efdﬂré"ﬂle%@rr&&%&'@t@%&eﬁﬁélﬁ'2}2)2$8@%b&ﬁﬁﬁ oMY pBeReNabe a

notion vector edictor b i ng acent al ues _enco re a
cur rent bl oo RSB YeEare mg§Rﬁf%r?ncs@ca%g?ﬁﬂ%ﬁﬂufflﬂg&@twSg?ﬁqtfﬁgference
to FIG 20. [pdéld2(RUGay2ee d&rﬁnﬁhd&gﬂ&ﬂﬂuﬂﬂfngdﬁ&w bunihng aa;unmﬂubsblm‘e

generating a jnption i G th cording, Lo an
exenpl ary errbz?g‘3 rﬁ%cﬁt(gg@m Qlﬂ?ﬁ}eé)r %eﬁ%ﬂ')%]l ogf:fl@ %gé |V§ﬁ%\%se@t or m%%aedl ctor
of a current obtheagkxed9R2fre det@unmedmtanénl@ﬁtmr)@ommrs ng@ﬂmﬂ@t@ ethyhg vsed ag

pi xel s 2022 ing o‘rl%gtok Qrea{&tcﬁgbﬁ&l%%rréﬁgﬂ&& ﬁfé@%@ﬁ%@ﬁotﬁtﬁi Rckrf he current
bl ock 2000. Pixels corresponding to the pixels 2022 are determ ned by

searching a %‘fﬁ@ié@ a tepished Sy ip theyrelessngg pigiee gP%eIthe 299p C offee protian s
2024 may be detef pledRtbroindiddteddedtiitid abotOmhy bsushl. as a sum of absol ute

o117 8868, (A% oY SR ) 5202 2 TR BB PEABRHGSL T ™

tenpl ate nayab@)rdnsgdoarsexmhplmemémﬂmnermredl ctors of the current bl ock 2000.
When t ti Vv, t e rd e

oi ctur 625012, TeSErans A bETR: A nis MG ST o clloddify B bERE
descri bed abd@@oﬁéydb@ th@ gtiof paiBperspigr 5 @Qari%tha ebﬂr%kdqudﬁgrﬂwéﬂﬁrﬁ

appar at us 21Q0ff tdeaadhNdeddRDIIRF PIGCE Hay FREBHN @F&Q’u@& FREOBNEIRY 8T Y
enbodi nent. [244] The apparatus 2100 of FI G 21 includes elenents Tel ated
to encodi ng GroNYsEpACPEet o) A idH- Zs the nmotion conpensator 560 and the
entropy decoder 520 of FIG 5, wherein the entropy decoder 520 of FIG 5
may perform operations perfornmed by a notion vector decoder 2110 of FIG
21. 38



WO 2012/ 005549PCT/ KR2011/ 005032 [ 245] Rgferring to FIG 21, the apparatus
2100 includes the notion vector decoder 2110 and a notion conpensator 2120.
[ 246] Thewowbixnesssect or decoder 2110 decodes i nformati ORCAKRI11Z08G32I ON
vector predictor of a current block that is decoded froma bistream and a
di fference between a notion vector of the current block and the notion
vect or [p43Hdi CtRyferdihg thEIG. lmc &i&tapbziu@@lk 210mindRidas the nidinnetiod dedtdet Driodecoder
2110 decodes i nhdex tl nf or mat |2@| cating a notion vector predictor from
among noti on 9%31116910&(:8811)8?5 rgé dates described above, which is used as
a not i ¢P46lect drhepnesdinctegror décadhe? Llfrdeepdesbhiookation dheutemoten vedtér t he ot i on
vector predi d i r i
‘bkéﬁ&&&%ﬂa!ﬁﬁ%ﬁ%lb fgfjﬁ &eafm% é“msﬂ Siath a{n*aeaddlﬁfp hée MAt@vF‘e ena

reference to rou OfﬂBtIOﬂ a OUt whet her a co-

bl ock used t®QOReeaOEOHIe p@wﬁrbé@cku aéldéhqam@%qm wict predipior all thy cpireny ek

picture or arhesml)@é Moibreawt Mol rStuD Be@fdet HRe$ H{féﬁﬁﬁtloﬁhﬁdl&& izs al so
decoded. If a notion vector %redl ctor of. a curren%lﬁbl ock ﬁ@ in an

implicit mod@AONIRERAPIEHICE E OB AMORG UL ¥ ERIPHRIE ﬁ%ﬁdé t‘?s S‘Er implicit
node i s decodbove, vhdch|is Tikeel avpimaivnceRe psaliasr ﬁ]tﬂ@cgmmebm:bso b&@eoﬂﬂéd oh

vector pr edi ?ﬁe motOfn erz:?or g)%ﬁl; } Cal?ldf)cﬁkes l%[g%]?(g I%V tlémﬁ?li%].PéeOSIér 1 % lf‘llt the

noti on vector or e current nDtlon
conpensat or quﬂt@ndjetoe‘t?IﬁﬁSné%A\mpugh hYL.i mfn)rmemro«"rborgt whietbeior ca- b)cautsébmk t he
motion vect of i ®dehdQle R t&rﬂ ) 11{ ra%cktﬁf%% 6@[@&)%1&1@%@&1&@%9” about the

notion vector predictor, and restores a vet t he current bl ock
by adding t héeraRaralbniohlowingmpic e Qldbe sprent @mt@?&al%@?cad%é%@@@ﬂam Vedolence.

I n the noti opra@&bost Mu&—‘féhﬁl’él@ék ﬂ%@&ﬁd iR&n d8pIii e abovenwh FIGI RS, afoasce to
FIGS. 16 through 18, enaB %‘?%F%{?Oﬂ vect or referrlngtothe
first refereNURTBHENPECHNELhe fRP b‘iﬁtrri“% SHFE¥ddoes not exist from anpng
adj acerz4’Hjl ockihe rhédteonmiipensar@ctiaf gpneates thermatiyn \eetod ptelicomedhdyurtest ng a
notion vecto i r her
than the 11 r ootk R A€ Htbil B CHFRE o L85 SELELEREReRLEIIRR 101 g
a met hod of deetdr wgrds. ﬁh@m%wnxﬁempgmsam@éa@ detagnines whichxeatiohaegtoenrbodi ment .

[ 249] Referr 'pPthéth 1Elu§éd Adhe Pxﬂ%ﬁom&dt r¥@1€tro96f fecaden rddlrslsardas
i nfornmati on about. a notion vector predictor of a current bl ock decoded from

a bitstream [ptigaaberdheymgiien ?éﬁ‘cé?{d%e%%t%é‘éﬁ restQret 3 BRUQR¥eer Qffthe he
current bl ockuaa tldvk bynidding th@dét@[rmlﬁéceﬁhbﬁbﬂ) Vedbr ;irlsmct@u i tiedolded k

respectively in operations 2210 not i on
vector decoudiTesTRE’ BLbSAROOR S et ap B RS FR RS B BB 1D

predi ct or fr dbantnthronghilénwhetct blockheding b arotmanditdatedsringto the first used as a
nmoti on vect or R ion
vect or predi é%fg{eﬁgéa %%ﬁ%esﬁﬁgggﬁ%ﬁ% (?)Ieegrgégtreg( tg% escri @%ﬁg&aﬁ%{}teﬁlgm&sh e

ref erence t o NS veqoppieHicédgrayImCletgrafradrigt Ysatg apetien vgrderdangdigeentocat ed

bl ock used t%l&k'}@ﬂéﬁi@ o4 rbf%l’@l@é Blctirs othebtag knfirsBret @B, Pr evi ous

pi ctur I |1 Q icture of he .current picture is also
fecoded it o Tt 2o st GhidiuiiePin o WP aHfe o 3§ tpprecior. acording

2012/ 005549PE ak&20dl4§@ahddinkmck i s encoded |n an inplicit node as shown
in FIG , i.nf n.i.n t t.h C d C [ 250]
The. ot 28] corbdsiee St FBESA b ERole b SO ek o BRIl B FEROGF o
current bl oc knmm@dctonpmﬁ@tqrmﬁ @rcmmtdﬁoqudrfeom@thﬂetmem@ndlde@demct or in

operation 2230 &04 HeRPdeAGRoddvdiR: P the@RERI 18K d¥BHE H{oftlsﬂ"ve&bPCk by
addi ng the notion vector predictor and the difference. descri bed above,

in the noti oRTSHEPRT the eyTeat Blmbﬁ%saﬁ%wehfsln@@g@ﬂ%%%?lé?w@%%@ tA deseidhednce to
FIGS. 16 thrauge, ﬂ}& myievedtddldecddeNaVingecadd¥ahdeXInkegib@bn mafcefifid Aehotidnt he

first f |ike th t bl k d t f
St e T COESPELHIE So sty SEI PRS0S5BS g amoro,

not i on vect om@ionarcdp@denir dbitecdurrcef Bbck et decadadetfehemoeopvedtar e ot her
e " Do @hELAREE R ety [ AR NS EXATRLOL Vi TR IPI csan al so

be enbodi ed as co on a conputer rea e recording

medi um The daﬁﬁhtoelgh A 8Gdiakirmatien apalit mdethetli gwcﬁcgteérwmkatsed &1 ganaggée devi ce
that can stong ¢ahsbriht &R RerhhSERRpleSlout %elnmsr @t&@mmﬁouéwgem

Exanpl es of the conputer readable recordlng[ne i umincl ude. read-only nenory
(ROV), randomiciue O§ herrurspipIetRigy als f Rt \ectos pesglicten o ﬁwrrams ks,
optical data storage devices, etc. The conputer readabl e recording nedlum
can al so be distributed over network coupled conputer systens so that the
conputer readable code is stored and executed in a distributed fashion.

Al ternatively, the exenplary enbodi nents nay be enbodi ed as
conput er -readabl e transm ssion nmedi a, such as carrier waves, for

transm ssion over a network, such as the Internet.



[252] The apparatuses, encoders, and dggoders of the exenplary enbodi nents
may i nclude a bus coupled to every unit of the apparatus, at |east one

pr ocessorweor/o0sent ral processing unit, m croprocessoPCTARR20)1/G0REL | S
connected to the bus for controlling the operations of the apparatuses to
i npl ement the above-described functions and executing commands, and a

menory conne®led i§ endobiel hus itiplisit fcdle tah shAMKEFIAS 20, B6d admaasis ages, and
generated nessa s of the application have been

particul arly gﬁ'ﬁ%ﬂgﬁﬁmﬁ%%EFﬁﬁég‘ﬁﬁ&?ﬁreference to exenplary embodi nents
t her eof[25G]t wiThHe hetiamnmersheve Y0 ghosates lielhethni vectoh ereglidtortdidhe aarenbus

changes in f%[d&%’&?eadcﬁqttﬁé rffomloﬂ%bg&g %ﬁgﬁ&&dﬂ%rg&&!{m ﬂ?@%fréd[dﬂgzzfsbom t he

Splrlt and scope o e Invention a é al s The
exenpl ary e maa@ resecessthe Mol vBelor@fiBe gerey biggk wéﬁlmstthwog@hg@t@nl y and

3015_ fo;I pur p%&@ﬁc@f arlditAé Udek@Re. Armerselfiwdeabowen HRAPSHAT vechf praay@sit i on i s
eril ne no

t ai descr.ip ed cl ains, and
all differ en@é%oc{%ﬁtaﬁg‘?ﬁcfllﬁ%fp@@(‘{ﬁé“% e ered’é‘“fé‘bﬁi@f L}édﬂr&Eg}Eig ‘%‘qnﬁcﬁ’lﬂ%}%d in the
present invemhhviapa m&%nmwﬂé@ﬁgﬁdﬂﬁﬁéﬁ%@ér&é PRHG3 2ike Geaiumentdblodd hod of

encoding a n%%ésor?ot\ég%{ ro%l né? acgr(ljt bcfocrlg)rthé %on Qg(gtj)ro rr%‘%h@ &b%nde—
estimati on on a curren "0 O a current plcture an enera ng a nmot i on

vect or of théeruuumedémusmg)tmotlomeeqmtqf@n adpeerdblayk r@ﬂaa‘lrlgﬁprae’nferemco@icture

i ndi cati ng aOﬁﬁgﬂgﬁih@ﬁgt&%&éﬁagﬁ%ﬁ&ﬁnce picture that corresponds to the
current bl ock, based on motion estimted current bl ock; deternlnlng

whet hed23H ad J%éﬁﬁmalaﬁscwnh%d}mﬁ@ts £2halep Snepbedied af eapeigadableqodes o1t 3t
reference pi %bﬂlbﬁteﬁi@a&ﬂﬂe ferc@fnuagrme@iuﬁﬂlra@ @&hpﬁkk%&@atﬁ@féeﬁlﬁﬂlghﬁédlﬁfn it Bey

current bl oc one of ene tin n.vecto di ct n
ot or i nod ST RR e ol JRE WRIER b efialt Ry b SR Ppler o
ref erence pi syuem, EnmmﬂesﬁdhsenhpndetmkmknwagmﬂgnwmwmlmﬂpmmemioMWock

having the ”‘Pﬁénf(ﬁg\(ﬁéworan%&ri&&g nid gn(;r? gRR%E SEDV ﬁbﬂse Hq%gn&icctﬁgéseﬂgﬁi!ft S

and generating n vector ctor
adj acent bl o@ll@ks,efpélﬁaludagl fterage @@/@Qﬂaobw eTfI@rC@m@tepur@tdable regohdEng tiedivm s f i r st

reference pi ging 1d1§t1nblft@c§8&8?%€t\x§&k g@ﬁ;ﬁéd‘&dﬁhﬁﬁeﬁs@@&m& ke tRdiRCRpuRl-0Ck
having the notion vector referring t reference picture does not

exi st; and entdablRgGode Histarest @}%@%@meﬁﬁ@u%&t AHORy edeartiNel¥dihet or and

the motion Vegéaplasf erhitRli@enits @l beleablodRE akDbinpie Bt fble trafi@iinadn @ediaf t he

current bloc such as carrier waves, for transmission over a network, such as the Internet.

[252] The apparatuses, encoders, and decoders of the exemplary embodiments may include
a bus coupled to every unit of the apparatus, at least one processor (e.g., central
processing unit, microprocessor, efc.) that is connected to the bus for controlling the
operations of the apparatuses to implement the above-described functions and
executing commands, and a memory connected to the bus to store the commands,
received messages, and generated messages.

[253] While aspects of the application have been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein without departing
from the spirit and scope of the invention as defined by the appended claims. The
exemplary embodiments should be considered in descriptive sense only and not for
purposes of limitation. Therefore, the scope of the invention is defined not by the
detailed description , but by the appended claims, and all differences within the scope

will be construed as being included in the present invention.



The method of claim1, wherein the notygn vector predictor conprises a
first notion vector predictor selected fromanong bl ocks adjacent to a | eft
si de of twe2e0wesess® bl ock, a second notion vector predi eCOKReI1AO56A from
anong bl ocks adjacent to a top side of the current block, and a third
notion vector predictor selected fromanong bl ocks | ocated at a corner of
the current block, which is encoded@mthe current bl ock. The nethod of
claim1l1, wherein the generating of on vector predictor using the

noti on (gpaehay of the adjagemid &Hleackdineh aldiibRSedibr, &ﬁ&n&ﬂhB@Eo&?ﬁiﬁﬁgnce
0

pi cture conpri ses: scanniagg bl ocks adj.acent to a |ef i de t he current
B Rlpke

bl ock according to a prR& iR HAT AR O A gRirery SCURY PACHESt i on

vector of a notion bl ocidhenéngnga mMotivo Redtecsfahe @t bioaw, the nidiien estsi
reference picture as th0 tffi:rstenpglfpi1(()nndve tor r.gd{ncgprr }‘rorm anor rettﬁaet
scanned bl ocks adj acent 't H PR GCHETEE 2RO I B el:fff oK P'sEan I'ng

bl ocks adj acent to a topreimadsfo thheuwentbémk, bised kn dwooetdimeytitrated4hirreD
2012/ 005549PCT/ KR2011/ Q43432 a predeternined scanning order and sel ecting
a notion vector of a notion block having a notion vector referring to the
first reference pictureleigminae ¥BeBatamMBtiaEAt Megt brvipg 2EIOEPB VeqipiRfeatipgh g

the scanned bl ocks adj aeem fikPrefdiendePictiiledRisef fréM@nforkb h8AteRbRiks and
selecting a notion vector of a_notion bl o&flg?haw ng a notion vector

referring to the first TEPEITLEC Fe et Ploclsm anong bl ocks | ocated at
corners of the current dieaflgenastitghembtion deamtpradicteecding therdettiained. The

met hod of claim 1, merrﬁj)t{fo { "e%to‘ilg)@ﬁ{eaz}di'a%g?t% éﬂ%@?i‘%ﬁé 1%'111%/ Akt géfeﬂ%h@edi ctor
using the notion vector 0 nthe ad) acent chl)< referring to the second
reference picture conpriigiess isgspmisaty dstayoksingdjasteradjacentbloakftavagigdbe of t he

current bl ock accordi ngnb@ovRiRIateiy Dat SSARMAL-Yidek AR, 8&l ecting a
notion vector of a notion block referri ng) to the second reference picture

from anmong the scanned $SNERHBE Hi§jBRUM VecHT PHAIGIYRY Winger BPPH ¥ecief ¢ &t
block as the first notigfceRIedk Plfe@dhEiod second reference picture other than the

first reference picture, in response to determining that the adjacent
block having the motion vector referring to the first reference picture
does not exist; and
encoding a difference between the motion vector predictor and the
motion vector of the current block as motion vector information of the
current bloc

[Claim 2] The method of claim 1, wherein the motion vector predictor comprises
a first motion vector predictor selected from among blocks adjacent to a
left side of the current block, a second motion vector predictor selected
from among blocks adjacent to a top side of the current block, and a
third motion vector predictor selected from among blocks located at a
corner of the current block, which is encoded before the current block.

[Claim 3] The method of claim 1, wherein the generating of the motion vector
predictor using the motion vector of the adjacent block referring to the
first reference picture comprises:
scanning blocks adjacent to a left side of the current block according to
a predetermined scanning order and selecting a motion vector of a
motion block having a motion vector referring to the first reference
picture as the first motion vector predictor from among the scanned
blocks adjacent to the left side of the current block;

scanning blocks adjacent to a top side of the current block according to



scanni ng bl ocks adjacent to a top sideypf the current block according to a
predeterm ned scanni ng order and selecting a notion vector of a notion
bl ock refwonomgossadt he second reference picture from ampPag/KRre1190a032ed
bl ocks adjacent to the top side of the current block as the second notion
vector predictor; and selecting a notion vector of a notion block referring
to the second reference pedderntned scamiagongr bhdgkstihgaat@bnatlecopbner s of
the current block, as the.gﬂ%rq%nntion v§ctort§re ictO{.t TEe n%Ihod of
claim4, wherein the fiTSORPYOR WS BIPUED Lefitd STl Be LB RSP %N
vector predictor, and tfheutehisrthe ssobndmotie ventopredicior omaameonpohe equnuett or s
of notion bl ocks identif i . i on bl ocks
(ﬁugcgg a j’a%ﬂt%p‘ Hfl C%?gé*&éh{a 8Pth\é%§fr§1§tsot1ﬁé‘é<, s

referring to the secon ‘erence ocate 1e sane |i st
direction of the first sekrbpenawtighyegipeoizcaatien blgck bavinga glosigs ve¢tss ned

scanni ng or der. The thﬁfé@ﬁ@ toGh@Fi: Roferdh&@ ;ﬁi:t'ﬂre, ifdont J}ﬁoﬂyﬁlb@l& 1¥@kdLIts of

t he notion bl ocks referrlng tf t he se&ggg reLere ce picture |ocated at the
same |ist directi on of SOHETT P e cprzeny g %ﬂﬁ?@ma ORI PIRAICOR ha £ r st
not i on [C&dmal predi ct orThethethséobeldinirbf witerei@She gemeiting @f thetrh@idnhectr not i on

estimtor are motion veglqrs, ol TRLIANA! AEKR of AILLLLES SAIMATANG 0t i on
vectors of notion bl ocks reterring to e second reference prctu |'0cat ed
at a different |ist dirseetridonfefensmpidierefcpmgtisasef er ence picture according to

the pr e_det erm ned _SCanry'CQ[ng B8Lks zﬂj’fceﬂﬁ%r&qgﬁ Qfde OF BHeMufrend MbI R L ordine to
conprising, determ ning whether the 42 WO 2012/ 005549PCT/ KR2011/ 005032

first notion vector predired@ermingrbscappipgardepandbirlsrsag 8mesioadieespt 2 and t he
th}rd notion vector p& Qﬁb@(lirpélo@{%fdf?hg QNth¥ 86doRl SefeRhed pichige fromtdigongarond
reference picture; and scali.n e fir ion vector predictor, the
second notion vector prs§ﬁf?n(‘f’f1<.})’?(?ctk§ﬁ‘éi]a?%§°tﬁgﬁﬁt g P tﬁ?e\9}§’g‘f13(rjbll gaitlbe[gqst based
on a tenporal distance hefmeenrtdripeediator,ent picture and the second reference
picture, in response tq . I i . t i i r jctor,
the second notion vector g@?@%ﬁ%pﬁg@%@ﬂ? ﬁJeISQ %lid% g% %?Dg;%?lgg&yb\e{(g%ai%c%@en%d%t or
are notion vectors ref erpredgjemnpnedusasing agler afidyedastiog pineationg/ecoChbhi m 8] A

met hod of decpdi ng a mhh@sh M@&%&'ferrihgﬁ) M@%Md?&@ﬁh&ébi@&%e ﬁs&%&&g the om a
bitstream notion vector predictor information that indicates a notion

h
vector predictor of a cGrMERPIKEakaeant fhide iR dds el CHeridiacy 2athei f f er ence
between a notion vect orseednd hetigiivdcesiprddiek aadd

selecting a motion vector of a motion block referring to the second
reference picture, from among blocks located at corners of the current
block, as the third motion vector predictor.

[Claim 5] The method of claim 4, wherein the first motion vector predictor, the
second motion vector predictor, and the third motion vector predictor
are motion vectors of motion blocks identified from among motion
vectors of motion blocks referring to the second reference picture
located at the same list direction of the first reference picture according
to the predetermined scanning order.

[Claim 6] The method of claim 5, wherein, if the motion vectors of the motion
blocks referring to the second reference picture located at the same list
direction of the first reference picture do not exist, the first motion
vector predictor, the second motion estimator, and the third motion
estimator are motion vectors of motion blocks identified from among
motion vectors of motion blocks referring to the second reference
picture located at a different list direction from the first reference
picture according to the predetermined scanning order.

[Claim 7] The method of claim 4, further comprising, determining whether the



the notion vector predictor of the curpgent block; generating the notion
vector predictor of the current block based on the decoded notion vector
predi ct orwOnbveesiddon; and restoring the notion vector @SCTIHR20twNOs@At bl ock
based on the notion vector predictor and the decoded difference, wherein
the notion vector predictor is a notion vector predictor generated from one

of a notion vector of airsadpaeevdctddlppaictoefierdebagl motien Vdct@tprédiéior, ange

picture, if a block havhng‘irﬁ not i on to the.first reference

g f i
the i fSioroel e Sabfar ool bl bt S e of

picture identical to th
the current bl ock, and sacomitretemencepiatwrepdndan adj acent bl ock referring to a

second reference pict ursgalggkgé ﬁyrrgg?‘;ebﬁtoﬂeve&%% ﬁl:eﬁié:%frieﬂihggg&n St &ectol t he

bl ock having the notion ve rring | st reference picture
does not exist from anotedietee aadjthectaid nyitiopsctof predictar Ppsadeomieiehparadf cl ai m

8, wherein the notion vgahRe HREHIGhOFurFANPIchEE anditht isé&hd ¥telcale YRAKOS
predi ctor sel ected from anong bl ocks adA atgenia go a left side g.f h% current
bl ock, a second noti on YEEPEISEP dRCERBINEBRLRE S5t MASion YRIAGPIEISIHsNS d] acent

to a top side of the cuetentmbli@Ckectapiedictdhind thenhirdmovies testopsredicot or
S ancoded bef ore The ol PENOT ST ek e 0T R RRE b o m s, "
wher ei nCtas 8jener at i ng Afnethvsl ofglerahing e otogion yeedi, theonethpd pompiasingst i on
vector of the adjacent plogks FSHES bitddatOndiish Jdefo? brdd®liiGl GRS MaRbE i ©
conprises: scanning bl ocks a%jacent to a left side of the current block
according to a predet erifilif&8s $ EWHAN NECtOF RIETiclon At 8 spiarntibiRgkof thst bitsHearmct or
of a motion bl ock havi r@c@diﬂ%hidﬁfhré’lﬁﬁttﬁfwd’eﬂfaﬂﬁétﬁdiﬂvdcﬁ)r bhehefdursht Bl6dkedmaINCe
43 VID 2012/005549PCT/ KF\Elzlg %1%)/ﬁ0r01 ?/gc?%gr predictor of the current block;

generating the motion vector predictor of the current block based on the

decoded motion vector predictor information; and

restoring the motion vector of the current block based on the motion

vector predictor and the decoded difference,

wherein the motion vector predictor is a motion vector predictor

generated from one of a motion vector of an adjacent block referring to

a first reference picture, if a block having a motion vector referring to

the first reference picture identical to the first block exists from among

adjacent blocks of the current block, and a motion vector of an adjacent

block referring to a second reference picture other than the first

reference picture, if the block having the motion vector referring to the

first reference picture does not exist from among the adjacent blocks.

[Claim 9] The method of claim 8, wherein the motion vector predictor comprises

a first motion vector predictor selected from among blocks adjacent to a

left side of the current block, a second motion vector predictor selected

from among blocks adjacent to a top side of the current block, and a

third motion vector predictor selected from among blocks located at a

corner of the current block, which is encoded before the current block.

[Claim 10] The method of claim 8, wherein the generating of the motion vector

predictor from the motion vector of the adjacent block referring to the

first reference picture comprises:

scanning blocks adjacent to a left side of the current block according to

a predetermined scanning order and selecting a motion vector of a

motion block having a motion vector referring to the first reference



picture as the first notion vector pregdictor fromanong the scanned bl ocks
adj acent to the left side of the current block; scanning bl ocks adjacent to
a top siawoabi1fdessdeurrent bl ock according to a predet er RCHAR20TIZ08032g or der
and selecting a notion vector of a notion bl ock having a notion vector
referring to the first reference picture as the second notion vector

predi ctor from anong t hectaganrnesfiBl aoksn aejiacgsdictod ffohtarh®y the deanaéd t he
current bl ock; and sel g¢ i ct.or not.i oq(fbl ock having a

ti,ng ,a tign,yv f a
notion vector referri ng(i?%(sgfjf@c‘lglﬁ}%Blerl‘%t?%ﬂdgﬁgglepﬁugfﬁtrbé?c rom among bl ocks
| ocated at corners of tseenmsug blenks dljavekt toagop hide phihedurent bockeecomimg to
redi ctor. The net hod im: 2] at i ion
p A MR RIS £,

vector predictor fromthe notion vector~o )
the reference picture oppiém klpgnhavieg ¢ mogen veqteirigheangiodhe Fiest édpish¢ses:

Scagni ng bl ogks adj acerﬁicﬂl@ﬁthﬁi&o?d ﬁ’l?_tiQﬁ véd6y ;?_édi&t%ﬂfroﬁlﬁﬁ&l G%af[ﬁhétg to a
predet erm ned scanni ng qQrder .and selecting a i on ctor a notion
bl ock referring to the tg‘é Adiargrtde tgdep b‘g‘éf)ﬁglg Cf”FrBl?ﬁ\{)g?%n@mfhe scanned
bl ocks adj acent to the dekttinga detioh vedrer efur mherivn blooic kavasg & hetibh vedtormot i on
vector predictor; scannipg;bl 0Gkspadlacent. géi&u%‘ 5B Shalg: QhelsSeard et

d order cand S8 ect] ng a

b
bl ock according to a prec?et%%m ned ‘scanni n ' ec ' noti on
vector of a notion bl oclorness efr th nyrens bideks, asethe Hdrdriedarreyestorpirasticipe fr om

anong t[b%ixﬁﬁ@?”ed bl ockfnAHEBGEDE clhith § NEndrOR R %,glegafﬁrr%{&? deUhbEH velgpck as

t he second notion vect or%c?r edictor; and select] ! I on vector of a
noti on bl ock referring RiedigRefeachamotien apencel e adiaseat block pfaimade Bieocks

Iocg_t efl at gﬁrnertshozI tﬂf@@rfmg ﬁ)ﬁﬂﬁilreb\t\lﬁﬁ&anaﬁq[ ﬁﬂaefce!fé}bﬂtidé ﬁia%iﬁﬂe%mpe@'t g0r

redl ctor. e ne (0] 0 Cl.al , ereln e 1l not | ector,.

et ctor the tecond e HogradFadodibn Sidkioh Me e bn ot btPiding et or

predictor are notion vectredgemnfinetbicamminpbolek snd sémting hexbtionorr@mhyg noti on

vectors of notion blockg,kef 1?6{1%&9%&8%%3%%?&%%%%1%58{ ﬁ‘l@ﬁﬁe Hb&ta'gi&ﬁo% lpeat ed
efir r re né

at the sanme list direction o eference pic accordi 0 the
pr edet er m ned scanni ng sseehed blopke adjaedno & b ladt siderwtithe cupentdilosk as the fist
motion vectors of the mpthRvRlRpkslidsherring to the second reference
picture located at the sane |jst direction of the first reference picture

do not exist, the firstSCaAytnSpOgEdrceptiaditer dife of e caagdfiodmcrgiding to
estimator, and the thi rgpreddib@iin@bichnih®brdef end¥lldctig W @edtiS/eofor GD4 i ON

bl ocks identified from anpng,nmtlon Nee! RS 9haTH0LAD: BLRSKELSLENAG to
scanned blocks adjacent to the top side of the current block as the
second motion vector predictor; and
selecting a motion vector of a motion block referring to the second
reference picture, from among blocks located at corners of the current
block, as the third motion vector predictor.

[Claim 12] The method of claim 11, wherein the first motion vector predictor, the
second motion vector predictor, and the third motion vector predictor
are motion vectors of motion blocks identified from among motion
vectors of motion blocks referring to the second reference picture
located at the same list direction of the first reference picture according
to the predetermined scanning order.

[Claim 13] The method of claim 12, wherein, if the motion vectors of the motion
blocks referring to the second reference picture located at the same list
direction of the first reference picture do not exist, the first motion
vector predictor, the second motion estimator, and the third motion
estimator are motion vectors of motion blocks identified from among

motion vectors of motion blocks referring to the second reference



WO 2012/ 005549PCT/ KR2011/ 005032 pictupge |ocated at a different |ist
direction fromthe first reference picture according to the predeterm ned
scanni ng woder2/00333e nmet hod of claim 11, further conpri siPOf/KRe1110/321 Ng
whet her the first notion vector predictor, the second notion vector
predictor, and the third notion vector predictor are notion vectors

referring to the secondittefedbene®atpi diffeiest list diectiadtdm thet fivet fefeisicenot i on
vector predictor, the second nDth ector gredl tor,. and, the third notion

vector predictor based BAE %Cg?‘?:ﬁlg}ga }bﬂ%rfgﬁ% TR WARHPE REYEur r ent  pi ctur e
and t héCbtimdr] second reTlerreethed pf duinr &1, furthereoppnsieg detadetimngiwhethgr thhat t he

first notion vector Qﬁjs%%on &&?ong)?é\tﬂ&gr %ée@&hd’ﬁ?ﬁ&h&'ﬁcﬁ r&ﬁ br, 20D the
pr edi

third notion vector ctor are tion vectors referri e ‘second
reference picture. An dppHritmetiqmenctad @eesiiger ae mﬁtlloéﬂe‘?/t@@tféfemltgw@ thhpar at us

conprising: a notion vegtsiHd @%@Q@@ﬁﬁ}@t aflecodes froma bitstream notion
vector predictor |nformat| on ﬁ?lr i ndi cates a notion vector &Qedl ctor of a

current block of the bi%él SEARPUPB I6HEE Pedifiqrs BF 86rO8d BRAUMSRCEY ot i on
vector of the current bprechktoa,raddttl’feethrmtmmmnwecﬁ)ﬁpreﬁrc&dlbetamromaftehiperaa;urrent

bl ock; and a motion Cor’g)se%g tbe{ eengec0 ?}Eﬁoﬁl rt‘thhe OEhe(Psecog ere reedi ctor

of the current bl ock base I 6n vector
i nformati on, and rest orpstuteh@ 1eppdanet toxdatdronniof thahélecfustrreﬂmorb‘mﬁmr based on

the nmotion vector prediglatoRite §é&8n@§1%99§9eé¥blf r@c‘h%?%nd%ﬁh%&tﬁ% mot i on

vector predictor is a tion 'vector predictor dgenerated fromone of a
motion vector of an adj'$€ERPragicelare BOEPR Ve eigring eithe wrerbitédcniect ur e,
if a block having a notplgarevector referring to the first reference p| cture

i denti he first plock exists.from anong adj acent bl ocks of .
Loy entChindel "and o roRt S Sk bas i A B ps s FoRrig
second reference picturemotitrevectdralecodee tifai d&todesaifremearinmrpamhmtmn vieftot he

bl ock havi ng the motio r(\-,(cﬁ?thpfnf%&{a%oflItﬁ%ﬂﬁ(ﬂ(&att&e hbfiSH vdc Bl PranG: & L1 ur e

does not exist froma
current block of the bitstream, and decodes a difference between a

motion vector of the current block and the motion vector predictor of
the current block; and

a motion compensator that generates the motion vector predictor of the
current block based on the decoded motion vector predictor in-
formation, and restores the motion vector of the current block based on
the motion vector predictor and the decoded difference,

wherein the motion vector predictor is a motion vector predictor
generated from one of a motion vector of an adjacent block referring to
a first reference picture, if a block having a motion vector referring to
the first reference picture identical to the first block exists from among
adjacent blocks of the current block, and a motion vector of an adjacent
block referring to a second reference picture other than the first
reference picture, if the block having the motion vector referring to the

first reference picture does not exist from among the adjacent blocks.



