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Background Art

[2] A codec, such as Moving Pictures Experts Group (MPEG)-4 H.264/MPEG-4
Advanced Video Coding (AVC), uses motion vectors of previously encoded blocks
adjacent to a current block to predict a motion vector of the current block. That is, a
median of motion vectors of previously encoded blocks adjacent to left, upper, and
upper-right sides of a current block may be used as a motion vector predictor of the

current block.
Disclosure of Invention
Solution to Problem

[3] One or more exemplary embodiments provide a method and apparatus for encoding
and decoding a motion vector, and a computer readable recording medium having

recorded thereon a computer program for executing the method.

Advantageous Effects of Invention

[4] According to the present invention, a motion vector of the present block can be
precisely predicted and encoded based on the prediction.
Brief Description of Drawings

[5] The above and other aspects will become more apparent by describing in detail
exemplary embodiments with reference to the attached drawings in which:

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

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

[8] FIG. 3 illustrates hierarchical coding unit according to an exemplary embodiment;

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

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

[11] FIG. 6 illustrates a maximum coding unit, a sub coding unit, and a prediction unit,
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according to an exe enbo
and a transform unit, according to an exemplary embodiment;

[14] FIG. 9 is a block diagram of an apparatus for encoding a motion vector, according to
an exemplary embodiment;

[15] FIGS. 10A and 10B illustrate motion vector predictor candidates of an explicit mode,
according to an exemplary embodiment;

[16] FIGS. 10C through 10E illustrate blocks having various sizes that are adjacent to a
current block, according to an exemplary embodiment;

[17] FIGS. 11A through 11C illustrate motion vector predictor candidates of a clear mode,
according to another exemplary embodiment;

[18] FIG. 12A illustrates a method of generating a motion vector predictor of an implicit
mode, according to an exemplary embodiment;

[19] FIG. 12B illustrates a method of searching for a motion vector predictor of an
implicit mode, according to an exemplary embodiment;

[20] FIGS. 12C and 12D illustrate templates used to generate motion vector predictors,
according to an exemplary embodiment;

[21] FIG. 13 is a block diagram of an apparatus for decoding a motion vector, according
to an exemplary embodiment;

[22] FIG. 14 is a flowchart of a method of encoding a motion vector, according to an
exemplary embodiment; and

[23] FIG. 15 is a flowchart of a method of decoding a motion vector, according to an

exemplary embodiment.

Best Mode for Carrying out the Invention

[24] According to an aspect of an exemplary embodiment, there is provided a method of
encoding a motion vector, the method including: selecting, from among a first mode
and a second mode, the first mode in which information indicating a motion vector
predictor of at least one motion vector predictor is encoded or a second mode in which
information indicating generation of a motion vector predictor based on pixels
included in a previously encoded area adjacent to a current block is encoded; de-
termining a motion vector predictor of the current block according to the selected
mode and encoding information about the motion vector predictor of the current block;
and encoding a difference vector between a motion vector of the current block and the
motion vector predictor of the current block, wherein the second mode is a mode in

which information indicating generation of the motion vector predictor by setting a



[10]FIG 5 is a block diagramof an inmage decoder based on a coding unit,
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or the second mode based on whether the current block is encoded in a skip mode.

[28] The at least one motion vector predictor may include a first motion vector of a block
adjacent to a left side of the current block, a second motion vector of a block adjacent
to an upper side of the current block, and a third motion vector of a block adjacent to
an upper-right side of the current block.

[29] The at least one motion vector predictor may further include a median value of the
first motion vector, the second motion vector, and the third motion vector.

[30] The at least one motion vector predictor may further include a motion vector
predictor generated based on a motion vector of a block co-located with the current
block in a reference picture and a temporal distance between the reference picture and
a current picture.

[31] The encoding the information about the motion vector predictor of the current block
may include encoding information indicating whether the block co-located with the
current block is a block of a picture temporally preceding the current picture or a block
of a picture temporally following the current picture.

[32] Information indicating whether the block co-located with the current block is the
block of the picture temporally preceding the current picture or the block of the picture
temporally following the current picture may be inserted into a header of a slice in
which the current block is included.

[33] According to an aspect of another exemplary embodiment, there is provided an
apparatus for encoding a motion vector, the apparatus including: a prediction unit
which selects, from among a first mode and a second mode, the first mode in which in-
formation indicating one of at least one motion vector predictor is encoded or the
second mode in which information indicating generation of a motion vector predictor
based on pixels included in a previously encoded area adjacent to a current block is
encoded; a first encoder which determines a motion vector predictor of the current
block according to the selected mode and encodes information about the motion vector
predictor of the current block; and a second encoder which encodes a difference vector

between a motion vector of the current block and the motion vector predictor of the
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[35] According to an aspect of another exemplary embodiment, there is provided an
apparatus for decoding a motion vector, the apparatus including: a first decoder which
decodes information about a motion vector predictor of a current block encoded
according to a mode selected from among a first mode and a second mode; a second
decoder which decodes a difference vector between a motion vector of the current
block and the motion vector predictor of the current block; a prediction unit which
generates the motion vector predictor of the current block based on the decoded in-
formation about the motion vector predictor of the current block; and a motion vector
restorer which restores the motion vector of the current block based on the generated
motion vector predictor and the decoded difference vector, wherein the first mode is a
mode in which information indicating one of at least one motion vector predictor is
encoded and the second mode is a mode in which information indicating generation of
the motion vector predictor by setting a range within which the motion vector predictor
is to be searched based on the at least one motion vector predictor and by searching
within the search range by using pixels included in a previously encoded area adjacent
to the current block, is encoded.

[36] According to an aspect of another exemplary embodiment, there is provided a

computer readable recording medium having recorded thereon a computer program for
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[ 36] According to an aspect of another exenplary enbodi nent, there is
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vector. [37] According to an aspect of another exenplary enbodi nent, there
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distortion (RD) costs. The determined division shape of the maximum coding unit is
provided to the encoding information encoder 140, and image data according to
maximum coding units is provided to the image data encoder 130.

[48] A maximum coding unit may be divided into sub coding units having different sizes
according to different depths, and the sub coding units having different sizes, which
are included in the maximum coding unit, may be predicted or frequency-transformed
based on processing units having different sizes. In other words, the image encoding
apparatus 100 may perform a plurality of processing operations for image encoding
based on processing units having various sizes and various shapes. To encode image
data, processing operations such as prediction, transform, and entropy encoding are

performed, wherein processing units having the same size or different sizes may be



WO 2011/ 087321PCT/ KR2011/ 000301 6 one maxi num coding unit. [43] According
to an exenplary enbodi nent, a coding unit may be represented using a

maxi num cwoizag/asni2t and a depth. As descri bed above, thecCEas®20umoeindi ng
unit indicates a coding unit having the | argest size from anong codi ng
units of the current frame, and the depth indicates a degree of

hi erar chi cal yedifoe eeagiopgatiie coding unit. As a depth increases, a coding

unit decrease fr maxi num codi n ni 0 a mninumcodin nit,

wher ei L depti GFTRE G hads ieenrhgrntEe 190 Gaf pelad o ReoseSain M Mlisne
and a dept h diffdrbe fmnmanucrhmgudltnrgpnedlctthe$odmgiun'ﬁd as a maxi nrum dept h. Since
t he si of a i pt h
nor eadtdl o> TR B8 stiBlok aREERERTRT, IO PR NT PORNP L) pReBufiEPL L
codi ng uni tsuéfts tor @Rﬂdﬂ)thﬁ I@I@’p‘?ﬁﬂzl‘@%r?é‘TWMhﬁ @ﬁé‘lﬁhﬁﬂ@gﬂ@ “élﬁ‘@ﬁamotﬂénor

gr eageé t han ile)dlct{oﬂ‘h]la SEbrRed bé’sea{&nlar}%%@ﬁﬁ o Qhit hb)ﬁn@h%l@ap@fw}ﬁr{]tf 3&?}@ to be
encode enc ng a ma eater codi ng uni use a higher

i mage conpr es< b‘?% lﬁlg%ﬂéﬂé?/@’ﬁg[{l O?aéi‘)%lp%&f‘]é? ﬁ}ﬁgﬁ y|t’§’0f| xed, an

i mage may notHebensftdr cprevdskinganirpahidh iythe dhleasftpretdictimnisi detiaes hya changi ng

i mge characte L cst [ 45] For exanple, when a snpboth area such as the sea

or sky is enébt aqron i greater a coding unit is, the nore a conpression
ratio bl i ncrféasaélctllebwmdermavaeam lascorpifar intreemodeich inter pedplaad askip

bui I'dings is n?dli%og%di F‘ E’@dlé rﬁocfquh}pge B drme ’foﬁcﬁﬁyngggéﬂl&oﬁ%ﬁﬁr essi on

ratio may i NnCrease cor I n_an exenp
di fferent m%ﬁﬂﬂ&alsaﬁgﬁc &lé‘ﬂ%@sﬁ?ﬁ saﬁlap Eomxanmlfeﬁlﬂe Wﬁﬁlmﬁﬁiﬁ]f%’d?% are set

for each fra@@rf@ﬁn&ll fof Bnly Préai&ioh lﬁmulﬁmﬁg drplifes deDNLeN ahbwmmmhrﬁanémber
of tinmes by h odln nltgﬁ se, the |ze? @Ch m ni.mum

Codi g ani 1 HHRca’T A G TE slg e aB b Tor Ry R das pRUIOE ot
accordi ng t o uaitimxinptin depdftNXDNe [fragiunalivy dfemtehlctmlyumes dkédteinm ¢velihg unit,
differently . ' [ 47]
The encodi ng e EREHa] BBUFARD ALET cplod¥f aFAE e HE PR d R I e

maxi mum codi peedigiion formuerypieilistiomusitape may be det erm ned based on

cal cul gg3ion ofAﬁ&ﬁﬁw@lysE&rlmag@eﬁc%@)ngca%mmsﬁb@ n&iaejtlﬁffmrﬁ% fineh SiaForhape of

t he HBX|nun1cod|ng unlt I S prOVI he encod i nf ornatlon encoder
140, and i na§8 agudHebaediong Hr%ceﬁ%% H@ﬁh@eﬂg ﬁ&lfffﬁ‘?fttélzP§f0m dePHBY RS t he
i mage data emopdRrfrehdbhc [tfb%]sfoﬁnﬁﬁﬂiem&bﬂh@QﬂlhtngleLfquherl‘f?}tralﬁgfoﬁh\th into sub

coding units hV|n dlf erent sizes ord to djf ]téd[ {1'1 d the
sub codi ng uRTS o § PeBhi eI e T Sl ot Gate P PREoTRS mum
coding unit, Cndiryg tumtpﬁ{eelmaftadaprocreswtgnﬁntwahamﬁfed:ranedf fragedcyomapf@oessi ng
uni ts having dgfnflgdaa{s%%a %fo%ﬁ‘ﬁx itl POk enWErg&’foﬁibfﬁak %?ﬁcﬁ%&giﬂé%aﬂpfg%at us

100 may performa plural \é processi ngr operati o i mage enco |ng
based on proé¢BSd) ﬁgKeﬂiupgn aﬁweﬁgamm di zes and various shapes.

encode [53@ge d@fe@ncRUiRE 8Ssth Gaeﬁﬁ%éﬁil(l}%y §éisﬂfma§ Sw&ﬂﬁrpgtmﬁn@ 11ncthﬁ&@§f1 @r m and
entropy encoding are perforned, erein ro uni t's, havi gghth sane

size or diff &EHYEL ]élgrlr‘&yuﬁ]é‘g OE@TW ay "?f 8‘? kegtrngien o ed for

every oper at iother words, the encoding depth determiner 120 may determine which shape a plurality
of sub coding units divided from the maximum coding unit has, wherein the plurality
of sub coding units has different sizes according to the depths of sub coding units. The
image data encoder 130 outputs a bitstream by encoding the maximum coding unit
based on the division shapes determined by the encoding depth determiner 120.

[54] The encoding information encoder 140 encodes information about an encoding mode
of the maximum coding unit determined by the encoding depth determiner 120. In
other words, the encoding information encoder 140 outputs a bitstream by encoding in-
formation about a division shape of the maximum coding unit, information about the
maximum depth, and information about an encoding mode of a sub coding unit for
each depth. The information about the encoding mode of the sub coding unit may

include information about a prediction unit of the sub coding unit, information about a



[49] For exanple, the inmage encodi ng apparatus 100 may sel ect a processing
unit that is different froma coding unit to predict the coding unit. [50]
When t he wpze11a87®21coding unit is 2Nx2N (where N i s a p@sirtKRze1/qb3dger ),
processing units for prediction my b® 2Nx2N, 2NxN, Nx2N, and NxN. In ot her
words, notion prediction may be perfornmed based on a processing unit having
a shape wher ?mdlcaionlrﬁ@&tfop&&hq)frecacthﬁnmm aNAf@matidh Bb@t adra@ofdif @nldOF thel S
equal 'y divi et()j two, Hereinafter, a processing unit, which is the base
of predictiof Hetihed as a prediction unit. [51] A prediction node nmay
be at [[83st oﬁl&leoﬁfoamammt abtmunihd ejvisinn slpe of Hedegxinmct @dsig minmaebe Hag a
P, b e BHh AR TRY WAEBELLALIB LT iAo I Gh RN havi ng
a specific size or a’ specl y

per forned f ormaéﬁnymﬁpémg@mtohdwrﬂeﬂ@n% amqqlgd,tlggnglm@gméfcm&whﬁtaﬁrdhwN whi ch

have the shapexahu@ @ %ru%u iEaRideans edddged |féll§b WM arBYy c&ﬁn@ﬁﬁﬂ‘t @fv’f&@ for
only a predi t|o uni t

avi he S|ze of I.f a plurali
prediction uMamst ﬁ%@@umﬁoaﬂ@d@ﬂ% diyitted, an? ﬁecogeédp@mawmga § th“ilféf
| east encodi nig: Sillbroﬂdﬁlgﬁmyt 1@&1V&EH&$&1ﬁf}daﬂer perform ng prediction for every
pr edi C%@n un éStmce su%]coAI t%'fus? A.V}{I? léflffer ?sﬂzrga & grce%gll n%x%?&nqucthus 190 may
per f or requency P SRS PRSI oA Aeot B processing ani't having
a different shdefdmmnoa abodi amganumﬂmg miede it degerfimgufeneachtsnianeding muiit,nint he
coding uni t, ¢{46bh SBURNE leal! ABSHAIMITSAORAPEE ek AhxAnpocessi ng
unit having a%?‘zle qual o or srrg{{ e@% . hat Sﬁﬁﬁe c?gfngxun?%l.
Her ei nafter, Cadlﬁgé‘&ésm ng unit, which is the base of frequency transform

is defippd as Tnelif &Qfoﬁinlgﬂﬂp arailio@ 0 h&@lg%ﬁ@lﬁtetsﬁlaﬂ&hﬁ%lﬁhﬂﬁb(y aﬂ screte
cosi ne transfdorm ﬁ@ c? #F g Loeve transform (KLT e encodi ng
dept h det er mi hVéﬁhn LABE SPTH 06 2 SAAFTBRYR m&r‘r‘nntt&’ t}‘(E,’Ia‘ﬁ m ﬁoa maxi mum
codi ng unit usirerge BOdapl.iThaz &t when thaserd obn cadihggnaiod b &rh dapith is@IN>@N, then

ot her words, I ng. ternm. 20 may determ ne which shape a
pluralit S%E%fggggqgﬂgugfgt( qﬁlﬁg[ﬂf?g\fé ‘he maxi mum codi ng unit has,

wher ei diS%/he plAgcaldingly ghe gnﬁge@@dodigg apparauh ) mpy fleteenine gi .@etslnalcbwmnng to

the depths okpgidocofh %x%ﬁh&%odfﬁ@%nit%% (qpstli’es%@%(f!ﬁﬁurﬁ%gdﬁg%ﬁﬂé anda
bit stream by encodi %E@I e maxi mum cadi ng unit based on the divisi on shapes

det er mi ned byaxHBUE 1 gormadRrptiredfdpaEseharacsgyistics By vegiablypdpfipg the
i nformation @ﬁ@@ﬁ@&nakﬂﬁmﬁ%@ﬁlgsmmﬁ e6iRier Qidn VI b geddh it €Dl iitkandR@Codihg t he
maxi mum codi nﬁﬁunl t  det

t
CEner s ga Al e mERLR ST P oo i € al %ﬁa%a?bpﬁ?ae n%u%ftoéﬂﬂzfg%ﬁ%y
encodi ng i nf depths.iimagedoningay adbvs ssantisisapay o mbleeeffreienthyencodeld.ng uni t

i nfor en a t node
1 o 0N et 2 e KU RUER AP Pl ERLAR AP a RIS G,
mode of the §9<b>r@1@a|t@1gn @mmplwymh@élrwé Therigrgatdewdingpparagis goBamaytheon uni t
of the sub C%;)Eﬁleﬁféﬂtas a'hﬁfcﬂ&a‘i"@ﬁ pratat@bRkh a@ foMRample, aprocessor of a computer,

2011/ 087321PCT/ KR2011/ 00030 edl ctl on node fg{) each prediction unit,

and i nf or mat °6A CABBYET &Sty d ‘h?ﬁCP 158 PRy Qd&oﬁ‘@%m‘){fe Qe neRte’

i nformati on a}lmuif g ado be sipleneh@pas akoftieremodutiresidogi sighe bompuey be flag
i nformation, le cating whether each coding unit is divided. For exanple,
when the naxi*fium codi ng unit is divided and encoded, information indicating
whet herl6@lhe nm3dfenning ¢coblng, theiimags d@hOdlr@eacppa@tLEri@ﬁd@dludeAlasmagma acsub
codi ng unit di r ed,

i nformation glhﬁ?tg)glﬁ%nﬁltgﬁ\%ay Y fﬁ%e suEé')[?:u(glr\k|9(rtlllgalElﬂt(J)%1izz(§ aﬁdi IVI %g ?%sgéezﬁg‘%ded
[56] Since sdB0adishgaxipe tf%Plﬁla@iltﬁ‘é fay ¢ agih S E?‘filé@ree@é’ seftwaEsrmadides faxi num
coding unit afdatedivahifBhe @a@Reebdiap apﬁsumdg DA S0RBarae] WRbAITHR Megkef Or each
sub coding unit, |nfornat|28)@ about at |east one encoding node may be
deterni ed fofgifin ding unit. [57] The inmge encodi ng apparat us
100 may6bjener dfhe isiape dadbapidition sniby1(egpgalrés/indige iddiangedrimgheinghitmand wi dt h
of a maxi mum [.nGr 0 t is,
when the of z§ogte JLRY buthen R PERREEL NG bY nRN O LERRR A lpr a0 op 11

codi ng unit @ﬂtpats(the-uyl@gqa Eéporihe snage Nata decoder 230. The image data acquisition unit

210 may extract information about a maximum coding unit of a current frame or slice

from a header of the current frame or slice. In other words, the image data acquisition



[ 58] Accordingly, the inmage encodi ng apparatus 100 may determ ne an opti nmal
di vi si on shape for each maxi nrum codi ng unit based on sizes of maxi num

codi ng urwooard721maxi num depth i n consi deration of | nRgE/KRrariAwddi StiCs.
By variably adjusting the size of a nm#xi mum coding unit in consideration of
i mge characteristics and encodi ng an i mage through division of a maxi num
codi ng unit wAit@16db/i¢adhdBitdRhingn @He Mhfifr@herdditepting thht e ahadeaitang

vari ous resol utciﬁ@ngyga)é ge re effi giitentlﬁﬁ/ encoded. 59% FIG.2 is a block
di agram of afncTMEHEUBEY F‘f?gigé}beplg}a§F U6 DR W BREHTHE “BNPE Ml accor di ng
to an é&Znpl arkheembatngrariormafioe ekimage 2Ocadnetg irdppaat@n ubo@CGOmaEnube

| mpl ement ed agqide B YALEARPAL A USISNEA Afpe Jihe XML EodnPLREGRTN Of 8
conputer, or a conputer system  The iInage decodi ng appar at us , Or one or
nmor e conponegiecdingemeds of syeodingdinge fromphe hesteedl Be carreyitame &y pasting te
residing on HherGeRUEQEd §?’ fe8Magd 8QbdRef@pahng 200, TleGnfotmatibiCatdipge

decodi ng apparat.us 200 includes an i € data acquisition upiit 21Q, an
encodi ng i nf g&%lf”? shipeppd &alsﬁ%ﬂ?%?n %?%g‘t ahencdye ARy e 986 HRETh nay

be i npl enent ddia deosdeeRa0pl €, as hardware or software nodul es integrated

W t hin e i e .decaodi ng ,apparat us 200 or separately from.the . e.
encodi A§ ppar FdtcaaeoreRRe TR Ga8e S u TRRURLF Lok i i TaE i o
i mge data adeworadiongbow snaxodrognicischavgnaudiffersnbyizgsaacsdrdggdo Beptbs ashm

recei ved by ﬁﬁddeﬁqgg}eqﬁ%ﬂfﬂ%ﬁ%@ gﬁd 3192 b@@ﬂg AbRH R nliRGcARACh AR t o

the i mage data deco 230, ata acquisition unit 210 may extract
i nformation &RAUEOdInNNY irdiidasdi ng unit of a current frame or slice froma

header [g4] t he Tlih@AhatidPABduOin @dd’o@ﬁ§ rhdtleGhdieincivaé dFornidi®niabB@e sadidtion
acquisition WO 201 0873@1P%T/ KR2011/000301 9 unit 210 divjdes,the
(0)

bi tstream i n "PHECTRELPEIMT SR Pt NEYMAHER byl aiphdidiogdrelea@¥bder 230 may
decode t he i fagetidatbowaaomdiong und. maxi mum codi ng units. [62] The encodi ng

e ! ot . 2 . it
ot R depr et RE AL 261 bR RELAR ARG Y BTN T gl po o
encodi ng nodevel maxpmymdiodgeumittasdd emthe ieformaaiparexghcted by therangpding riame by

parsi ng the bitskiogamigseixed by the i mage decodi ng apparatus 200. The
i nformation about a division shape and the informatiaon about an encodi ng

node ar@lpr ovildedmese d¥a desadge2 Hhnay desode arb eosling pigs|inetpded iIRRIPHERUBh about

a gi Vi 3 i on shagiag @hit bhedroaxheNnTo@Rdion @bolitiatdi viedn isRedelstehd bR tq@in@bout
Sup codil ng uni

he maxi mum GB0h ACITEE ParIS Ay BOA1 AB T B RRRF ST RO ed hgeURGYher
each codi ng und matisn dompeedtioq ] anTingersafrarsfati pocabout an encodi ng node
B e e A e L
t r ansf or m uniop infogBitioppbophapedigton vk epdiforaROon aBe pasedi¢iiondupdetiat  f r ane
by decoding iphRIke adRédctin EBNETHe MMRIdeBAR &LREIND30Mdy DRSRIFAR ht8se
I nformation %r)él%srfgfntl (()jr eta)lgh Eu%eco%?ncgolgditntgaséA] (f)r? 1rn ortn{a%gn% (t)urt%Ct}a%ng%nzl%hit of a
sub coding unit.
[68] FIG. 3 illustrates hierarchical coding units according to an exemplary embodiment.
[69] Referring to FIG. 3, the hierarchical coding units may include coding units whose
widths and heights are 64x64, 32x32, 16x16, 8x8, and 4x4. Besides these coding units
having perfect square shapes, coding units whose widths and heights are 64x32,
32x64, 32x16, 16x32, 16x8, 8x16, 8x4, and 4x8 may also exist.
[70] Referring to FIG. 3, for image data set 310 whose resolution is 1920x1080, the size
of a maximum coding unit is set to 64x64, and a maximum depth is set to 2.
[71] For image data set 320 whose resolution is 1920x1080, the size of a maximum
coding unit is set to 64x64, and a maximum depth is set to 3. For image data set 330
whose resolution is 352x288, the size of a maximum coding unit is set to 16x16, and a

maximum depth is set to 1.



[66] The i mage data decoder 230 nmay decode sub coding units included in a
maxi mum codi ng unit based on the informati on about a division shape of the
maxi num cwaoing/asni2zt. A decodi ng process may include a pPERHKR20DIMOPINOCESS
including intra prediction and noti onl0conpensati on and an inverse transform
process. [67] The inmage data decoder 230 may performintra prediction or
inter prEdi ct iWheb@seeekolitionnd mrgmt temnak@ubf @ati)i’sﬁgdéaﬂd @ 8xitint sideof a

i nf ti bou di ct t t Th
at a decoder 336t Ry P LEREPRy el Sheitk i FuPhErar s eebdi ng
unit based ommaggf dlamtarmncsamomtpremé:ﬂ}arz’scfcordmg]yu for bf imagadnte oxds B ami 320 [ 68]

FIG 3 ill us%ggﬁnga eg?le?fe%lﬁﬁbl?&:%g%th%e 'dgfatsét %‘%)08196 r\ﬁ Be lec%é%FMilégﬁe

enbodi nent errin the hierarchi odln un
i ncl ude codi r@éamﬁm@uw@é@gmm hs and hei ghts are 64x64, 32x32 16x16 8x8,

and 4X473BGS|@$§mkﬁﬁ§ﬁd6 hﬂﬂcﬁ&hh@ﬁhﬁ%h@ﬂwpéfﬁ9&%1§ﬂM@&§m§HﬁQﬁ§ﬁn§Pdlng
units mhose mﬁdt@%ﬂ he| ht s areﬁ@%@S X 64 ? 16x32 8x16,
8x4, and 4x8 UREY Hr depth IREG % S| e 3 et
310 whose reshgt danmatSl(l%@Xﬂd)&db a hginfInZ eocﬁﬁg anltrazhbmmng@dmglmm b4is set
to 64X64 and gSl,rlY)aC A d% t h Sé? 1’1S glt aXtISOSI% % (Pi IEJ.CC 81nd (t)g:n Sn%treag’ezg
whose resol uton |sdf§56& dgﬁ) NETSTIE i unit is set to
64x64, and aamerihnum depth is set to 3. For |nage data set 330 whose

resolut nis t
and a ngﬁlnun#%ﬁg%%%ggh%ggS&bg%?QLW%Fggﬁa 08%%%%%%%?&%%%wk?%%%§O%Q?%QF72]

When the res @nuﬁgé /f the imghdyn setPS0 apayunAtluds a grxEnym codipainit vhepsdoreen si ze

of a codi ng URistsiABY 1®enE&IdidgehtsiWiRIsY 1@iz8adxid 9zdsNe 8a%E0dink0BRN SRFERD
rati o and refleggwbnage characteristics nore precisely. Accordingly, for

t he i mage dafhd 310 and 320 havi ng hi gher resolution than the inage

dat a sg¢?5]330, Helxb4rraye e metiecied:pasof the imageedand 320 ivBx b duding odit 825 uhi t .

[ 73] A maxi . . Qf |

hi er ar chi calmﬂqg g{a% Qa{a@g '! 3%)5‘3 %’ ﬁl@@ﬁég%ﬁlﬁrﬁ% (eiﬁjgﬁm(l)ts’y }ﬁﬁ'gld %alt %gsdsél ff’;lls’set

310 is 2, a éédndngubmctmgallrﬁtsoﬁhQShéongma@@s slatscars 82, 1910 andy apcmrﬂmaéo an maxi num

coding unit YWROSKe bPQE%thasﬁthe zﬁh%@a E$s éf&o@é%ﬁoa%é@o&@%ﬁﬁer%ﬁb‘é@dl ﬁﬁi% al QNQer
axis sizes are 32 , accordi g to an increase of 74] On the

ot her hand, #%énqr%ews?rﬁﬂh%Wd%WI@fsmﬁ RE Suiable f%raftna()%lég a@geagesm@udlag

codi ng unit %ﬁﬁegﬁmhbgﬁngage data set 330 may include a maxi mum codi ng unit

whose | onger size is,16 and codln unlts 0 onger. axi S sSizes are

B Caccditing AT FEeBeReuinSr HOBRY et WhlBoE oF BRRERESRE. bR

dept h of t he to amgentdiy egBOdimger3, Thaa mrage pigcode 40(13@601@f ortrhereicmgendidt a set

320 may i ncl sub
y Ose%?g bOHpEREhRg ather%Pécgevh%gqagasaﬁgs%ﬁfn@C X gro%ss%f‘gf u

coding units nger axi s sizes are Ing to an
i ncrease of aQQ@WUWfOEW%%%ﬁﬁwﬂﬁﬁﬁ@ébﬂgm@ﬁé@ﬁéﬁi%E@E@ﬂdﬁﬂwﬂsnalIer sub

codi ng [y t a%@m@%%&hétﬂﬁlﬁﬁﬁe@ﬁxm@l‘rﬁfﬁl}ir@dh&tl&mpﬁ'eﬂﬁﬂé§ ufits€orhd fndhlfodeor
encoding an IH?E Srrflznr'g rlalrjlgl ﬂ)% z? mr(;]u(r)]rllJ E:s?m?zﬁgrn&%) and a motion compensator 425
perform inter prediction and motion compensation on prediction units of the inter
mode using the current frame 405 and a reference frame 495. The intra predictor 410,
the motion estimator 420, the motion compensator 425, and the reference frame 495
may be implemented, for example, as hardware or software modules integrated within
the image encoder 400 or separately from the image encoder 400.

[78] Residual values are generated based on the prediction units output from the intra
predictor 410, the motion estimator 420, and the motion compensator 425. The
generated residual values are output as quantized transform coefficients by passing
through a transformer 430 and a quantizer 440.

[79] The quantized transform coefficients are restored to residual values by passing
through an inverse quantizer 460 and an inverse transformer 470, and the restored

residual values are post-processed by passing through a deblocking unit 480 and a loop



[76] FIG 4 is a block diagram of an imge encoder 400 based on a coding
unit, according to an exenplary enbodi nent. The i nage encoder 400, or one
or nore cvoponesrxit hereof, may be inplenented as a har d#eamR2demioe®1such
as, for exanple, a processor of a conmgduter or as a software nodul e residing
on the conputer system [77] An intra predictor 410 performs intra
prediction offil@rigdusit nqmamm@atput(afs thd@fdrétice AraRa® i Tﬂh@q@amlhl’zém{frarfsfc&ﬁ‘ﬁ cédd,

and a notion est mat or 420 and .a ti onpensat or 425 erform

redict i on att b nEnteABRE s sim 35; EEPRE e Ghed & sy thi S hode

usi ng t[8@ cur rienperformrmacddibg hardd annefec@mcemtthadecd®ding Than exempargreaoi ct or
EFer oy SAENERL L0 AR LU, TSN SRR 50 ol o

sof t ware noddlaghe ﬁ@@ﬁ@@t%&% they Hvantier 449ate e@ﬁ@@d@iwd@mi@r theapvgist el y from

t he i mage en‘éﬁﬁﬁfzeﬂ@éb /il erReghidtdney av 0l 8fe &to rﬁ{t&ﬁ) hased 1689p ¢ he
prediction u JtS outﬁg%%8%@n1the |ntra redlctor e notion estinmator

420, and the istpgAn SHBPEUPSOdeF @sﬁe%fre%gere@g? B&PraraisERRasst e

out put as quanta rﬂzedmhfreaﬁﬁ@rumtg aett caligntusit iycophssiondpthRr Dp@hicdot nainst or mer
430 and a quanti Lff)lr [t79] The quantized transformcoefficients are
restored to résidua RS by passing through an inverse quantizer 460 and
an i nvéBEle trdiéef 6ri9rmb10£11<7@1,agamd0ﬁ dreintage tlorogldr $¥khajedpn v apdieg vaitsaccording

post - process

2011/ 087321P%‘?’ ﬁé@%ﬁ%%ﬁ%@@é{gﬁ it i ffipt ggél?r??ltgs%tﬁ} %ﬁ%&oﬁﬁgﬁ? mggﬁ)@he

ref erence fr dmseofomay vﬁ@nﬂe@ﬁﬂwééﬁjaw&lﬁ@fwﬂrﬂ%@ﬁh P%if@rﬁxé-mﬁh?yalﬁ@céiﬁpbaf as

a bitstream 4%%nhyitcpassd mgaftwr@uﬁhumeﬁmhg@ﬁyheeé&qdﬁér s$&Bm. [80] To perform
encodi Tg based Bn an %%Odl ng acc%ﬂ an exe Iar nbodi ment ,
the intPd predt BIEFEARYD Rafee r%rf)}l 4 BT, eetnﬁ8d agﬁ pBhsat or
425, the tradséwiedend ddddidghefoqmariti aed fdddcoding ae:r;ialr@rlyTI&nmdéesd e the

i nverse quant r n

e e o UhGSEof B ML S 6] RETRG 00 LGB AEKEI N
encodi ng pr o@-esls\@sseba@@tdzeo ﬁ%amﬁhmmmﬁh to gehidig! Mfﬁll@S byapassibg dadugiganﬂnmrse

according totﬂﬁﬁ%ﬁﬁer ROPTRAeSIL AV alRE bre B0Ered abERFIRERS B?)d—iﬂg Emts[l%]ﬂeu@ G 5
is a block di a(%eramo an i nage decoder 500 based on~a codihg uni't

accor di ng t o 2dPedRS N Bre %r%ﬁﬁpf arERiPRR OB b MS e CQRMPEHHEIWr mor e
conponents t ha@luﬁ@)ff a mwnb@rﬂpeﬂdamrao eﬂh@&st@rdaa:rodm@mu@l erel 1ed ﬁuqiﬂecaalonf or
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comput et oySebRraTadnd; pof P fomgie Bul Bt TR B el M e
t he encoded ilompgdtetarzanitd 80T kepwste & 1 Qrite emogpyi degoden580.rth¢ inyarsa slewhtfzor
decoding ares @é‘rtﬁﬁ%e&ﬁ%ﬁé}‘aﬁﬂ&%m Q%tg@r@%%r@% Rife ¢ én@é’t&f 5&, ayapti zed

data by passing t an entropy eco an | erse guanti zer 530

and rest or ed blagk msme&&.?p Yl the foopnfilipaigg ivat SBA MY ienplanppéds foreramBlicorsmer
540. The resihdidlard/al bESvadd Roll@Ied Rk taE Gahfi A8 irh&eCRAGRY 50D OF Sepadarddpi NY
added to an |ntr&Fpred|%Xﬁa f{Sﬁsult of an intra predictor 550 or a nbtion
conpensat i on (o8 thedmgge i conpensator 560. The restored coding units
are usg¢g3|f or preeghrforinakcafingbxded oadi dagodiﬁlg triethok] aacoréini tb haseenyylayassi Ng

t hrough a de Ckl uni t nd a rin arser
510, The-ent PO GodutiRiNes30. f EnfonaRRald; safi b peBstudfier TP 4R,

t ransf or mer SuM@rsetthr@sionnezb46k thdiintropre8Emr 515ﬁethc ompiensampensseo S60.the de-

de- bl ocki ng %[Hck 1%7 it ﬁ@daﬁd’ﬁei Rl én'rr%glht%QOBF{hte u‘-_h%ge H@ééd&esdo RNt ed,
for exanpl e, h ware or so es integrated wwthin t e |1 mage
decoder 500 éma p@mémpowssﬁbmé Opﬁﬁg@“@é@d@élin%%t ap@BtodiRe Wk f or m

decodi ng basq&@mngt@@@p@ﬁb ﬁ@réﬂ?@tﬂﬁdmﬁcﬁﬁfﬂ!rﬂﬁfdrﬁl @fic. exenpl ary embodi nent,

t he parser e l.nverse uan r 530, the

e o R e eharuEhehe fia RS StEishOmolBy Cop Rl Shf ot ant o
560, the de- praiidiongmitrantl apréictamdnddreinlacop cbding @nitg condideri3C méxitiuen | mage
decoder 500 cadi [

ani £ sub SRR e 0RCaR B RERE SAROASAN oRofal LI LR LBy
transf or m uniconsigguie tharsipaet 4 Guls rmmlhb intra predictor 550 and the notion

conpenggéor SG4GAEHALILRE a RIBGhCHIRAR vt 4 st%gﬂIr@tdhﬁééPféd{Bﬁgﬁ uhft, @ sub
codi ng un|t by considering a maximum coding unit and a depth, and the

i nverse trandFErHBE t%%e’ffé‘iﬁlﬁb’ﬁ@hoﬁ‘sf%ernée transform by considering the size
of a transformunit.



[85] FIG 6 illustrates a maxi mum coding unit, a sub coding unit, and a
prediction unit, according to an exenplary enbodi nent. WO

2011/ 08732 0RCTI/a§R2011/ 000301 12 [86] The i nage encodi ngPappR2atum®oind0
illustrated in FIG 1 and the inage decodi ng apparatus 200 illustrated in
FIG 2 use hierarchical coding units to perform encodi ng and decoding in
consi deg@t i on Tfe ﬂnrztg@aqdc)hﬁlrg&@paﬁiustlbosuusﬁaﬂ@axﬁ FIGN Icadi the ibiddeldeadding Maxi mum

BT E R e DA

hi er ar chi cal an@decmgmgrmtcossldamtnmrd 1600e blasacenmtixs. umagindimgoding tini6 A0d ahi c_h

I's a maxi num,godi ng dég pﬁbqu%et%gorﬁ{ gttgﬁ?er ﬁq g ﬁm&%‘ m depth i's
S a vertic rarc

4. A depth increase axis o codi ng unit
structure GOGaﬂ‘alﬁéb’ﬁ%a%P pE Fp TeABireBaEs of hieseght s and wi dths of sub codi ng

units 6@ to GREFIdesAas8rchiaedidid @t dRichise @J)O hzibea ﬂﬂﬁ;&hﬁﬁ%&&ﬂ’g et él_mt 610
and the sub c dln units 620 to 650 are sh

ori zont al of
the hi erarchi GANHYTHR Godde yndh whaese beig! t%@s\yld @eﬁg%ﬁﬁ}ﬁx%ﬂp%l’%nit
610 has a dEIﬁH‘h Potleffih aﬂiﬂeatsélﬁalsmgzﬁvﬂﬁcﬂmx&QﬁltHiEghluImdh,lcaDéocEin@emgkttuoaﬁd a
w dt h, of 64 depth.i.ncreas S on rt |ca axi d ere exi st
a first sub ?@g’lanéaﬂmdtep%léacre 0%e L %ze nlgsw]gglxgg (c:lodén ?IH% 626[120 6é(ggecond
sub codi ng udﬁtre&OPmﬂmgen shizseofi the m@xm@lmnddldgpmh 6iQ an_tl tha sthieding uiitsc odi ng

unit 640 who 650
whose si ze i ?g(z)liélag)n%é 31@&@% Ql%gg q?l%?mitﬁ aXjs Gk RekdHidy! %‘ﬁg hﬁ\?\%&%ﬁre .

m ni mum codi ng uni t ose size is
4x4 and dept ®09s 4 is a mini me coding unit, and the m ni num codi ng unit

nmay be [g8] VId dedeeﬁﬁ?uﬁﬁﬁﬁUo@lﬂg?Ihlﬂmlotlﬁs a@l%?th R0 b |ﬂ‘f6h51%esoﬂ a@i}fo‘é)dfnl'gélﬁhtt Hi€a t
mnlrrumc0| ni e es O I‘EICIOI’IUI’IIS
or e Shown al SR HI KT ShEAROhd SertR bt ot BASH B “HHEE

predi ction uniftrstolib théingaxit GROMG0sH sige iB2k3BAM ddpiis B ldepeda)ndsmﬁ)casrhyg be a
prediction u i 4 codlng
it or . poblsodRaEsShiFEisubs FOUAL alelh iR n S B b it (0, PR THEN 21
whose size | $x82nédepthiis 33 apd edniotingn codiing uelt O5Wmdiose srezis 4ix4 aBaxepth ishi ch

has a size S"T%le'n%nﬁ&ﬁ‘@oc‘hﬁghnf?%sé %oé@@iiéﬁ'&ﬁkﬁ%‘& H%)tH'iﬁilsVX"kﬁﬁl@mﬁmz&din%
64x64. [90] A prediction unit of the first sub |‘2Cg unit 620 whgose depth

is 1 and si zémﬂsa@zk%@lr#ﬁymb@dangﬂ%mer P® HW&?‘ﬁdth% cligngnifsseash Ghvhicd t he
si ze 32x32 ofis lekethfih thetmisthuradding udni t, or a pr ediction unit 622 whose

16, 624
ohit %i%MoseReE?@égq%ﬁ%%?e%‘m@Fs A NE R N e R
first sub codiagdinpite ez&h_@iemho?hatsa; agpredctBABRL of[tﬁel_]na;eimum_dd)cﬁn'g omtGhdt of
the second S%o?ﬁﬁ%ﬂ%w@ﬁﬁy 839 i (ﬁﬁ‘)n%ﬂ%dsé si%e gs%ﬁf %%hd ﬁzel@&%ﬁ be a

prediction unit to the e second sub
codi ng unit GBFIMgN cadmgémtc@ﬁ %pre@ﬁn@n 613261/%Wh@53§i121€é5 ﬁéx%ﬂ@fedé@tmnéﬂliltctl on

unit 634 whoge4 $ihese é1§e 832864, Ui adrRIi&HnCHHi 08 6Uhdse 836 19AI08e, whieR ha$a 8X8,
whi ch has a S{Z%e sl Ler t h&nt t hat ofmt hc?l secon sub clos%l g unit 630 whose
size is 16x16! F@l@ﬂa/i Pt i e Pemagitm spdipg ANt fihode S’ EdePhg unit 640
whose dept h i sA Breditios uz# of theGkSt sy obiaganpoed ivxdlbh@dilepnlm Ist] sdlose isB32e32 S
gglii} 0;[3(7) 3222&% % 8X%118%(6tt3181§t ;[Vﬁosredslzsel{sl? ec(fuozﬁj b '8e U0k t32)(%)]? the first sub coding
unit, or a prediction unit 622 whose size is 32x16, a prediction unit 624 whose size is
16x32, or a prediction unit 626 whose size is 16x16, which has a size smaller than that
of the first sub coding unit 620 whose size is 32x32.
[91] A prediction unit of the second sub coding unit 630 whose depth is 2 and size is
16x16 may be a prediction unit whose size is equal to the size 16x16 of the second sub
coding unit 630, or a prediction unit 632 whose size is 16x8, a prediction unit 634
whose size is 8x16, or a prediction unit 636 whose size is 8x8, which has a size
smaller than that of the second sub coding unit 630 whose size is 16x16.
[92] A prediction unit of the third sub coding unit 640 whose depth is 3 and size is 8x8

may be a prediction unit whose size is equal to the size 8x8 of the third sub coding unit



13 640 or a prediction unit 642 whose size is 8x4, a prediction unit 644
whose size is 4x8, or a prediction unit 646 whose size is 4x4, which has a
si ze smalwenotimm2that of the third sub coding unit 640PaloSR0s/@e301S 8Xx8.
[ 93] The m ni mum codi ng unit 650 whosB depth is 4 and size is 4x4 is a

m ni mum codi ng unit and a coding unit of a maxi num depth. A prediction unit
of the m ni menp epdipdidiidh tunfi %02 Msd&z@isBx@dh ptedvfion Dhit 68HVhokOs e 8i4%8, | S

4x4, dicti it 65 i . i . 4x2 . dj,ct it, 654
A A R A e e T o
FIG 7 ill usthiat e® cedogdinmgpdinvtiosaride & §48ansf orm unit, according to an

exenpl enboed].ne: : -i I 00 1. in
FG 1o t hZﬁf.e%l%‘em‘afé%@%ﬂ%&ﬁ%gg?&%@&%ﬁ% RRARI U P plgl o
encodi ng and Ugéeadpseding thit o pesexrmm depthng niedietion wal of the mygipmnseslitgodi ng
]thni t 5{ hV\'hi Ch_uﬁft%S@@M@'beta%recgic%lfﬁhﬂi?ﬁd \hﬁ&gtstk@ ii'Md-,d@ﬁi‘écﬁ&ﬂ;Mimﬂhavﬁ'{gxé ded
romthe maxi rum.codi n ni.t. I.n_the encodin nd decodi ng proc , .The
size of at réws%?‘ﬁ?mgrﬁéllfﬁ%?n Wbﬁ%@?&l&%%@?f&aﬁﬁ pLa BEISEPRANY &b BaviBe
| arger than thkék 0df2xd. correspondi ng coding unit. For exanple, if a current
codi ng it 7 has.t he size.of 64x6 frequency transfarm nmay be perfornmed
ot ng AV tnarafrr ahsnesS o Rl i cb O gL A5 0eR) T PR AR 8 5
and 8D i | | usthpdimeendi vi si on shapes of a coding unit 810, a prediction unit
860, angsa tr fQor INEE e E : ' . [97]
i s, SR Bnd SRt TR ARt E e @%g‘)ﬁ Hﬂﬁtf%%zs‘%;ﬁ??@f‘é&? SRR 560,
accor di ng t o 2BPRraRe AR Hivytraad sullce Ftperfoog engdme gl £ ¥t ana¥igRs hape
sel egt ed by tbgink fﬂiﬁgfﬂts&ﬂﬁp;ﬁ%tﬂgutg&ﬂ_ﬁ%gﬂﬁrﬁ%, WARhiakd étfdal @t&drﬂangﬁhﬁi g%, to |
encode a nmaxi num codi uni t .810. e i mage encodl ng appat at us i vi des
e ot mum CORMRGTSATREdNY: S0 SR B SRApaSo b Rahe HESu g dand
sel ect s an opecathg phovess) tha sizh ape trbysfoonpat fongregnargitngsfoas il dedecald tudei ous
di vi sion sha ] t 3 . . . en .t 1.s;optimal
that “the maxiouireeolERaCHe] ABlesPaRat QR P 8tk e (P tanBl 1o
unit 810 nmay ubdé 7éNbaddd sike oh 64x64difieieiney trahsforaxiayibhpetfdimey usiig a2 810 as
iI1ustrated in&bEPunBhod REAHGMEDe Jr9ksReferring to FIG 8A, the maxi mum
coding unit 810 whose depth 1S 0 is encoded by dividing it into sub coding
units Whdse ddpPRsdar %Bae‘gbélpd BB iYpstipicedivision hapes Of arRding vugit &l fe? naxi num
clotzli ng unit %%é)lidtﬁ)ndiniéti %@gaﬂdﬂi @arﬂf&ﬂlalhrﬁmmgcdéﬂﬂiﬁgtd/ml PERY B@gadiﬁ;ein. andb
all or me o e, su n nits,.whos ths are.1l ar. vided into su
codi ng P s gaS 83 ane §RG0GsEk (R GREs SES(Fndlouan M) 8-SR 0pi o A
sub codi ng unhexéoplatyesnbalimentupper -ri ght side and a sub coding unit
| ocat edoén a | I I Fauelh i J are 1
3?%1 . AR A sﬁj)\tvs E'dgﬁm gaﬁélgcgé%g{)tﬁﬁ:gfng eék{eyoggﬁgvgggﬁ@tugqgé *1?-

are di ed into sub coding units ' ' : or greater than
2. Some of t hetgied ie5HPnl tapngode aypxpoum/coding 2mpETtOKRFOT1Le 6038 4

apparatus 100 divides the maximum coding unit 810 into various shapes, performs

encoding, and selects an optimal division shape by comparing encoding results of
various division shapes with each other based on the RD costs. When it is optimal that
the maximum coding unit 810 be encoded as it is, the maximum coding unit 810 may
be encoded without dividing the maximum coding unit 810 as illustrated in FIGS. 8A
through 8D.

[99] Referring to FIG. 8A, the maximum coding unit 810 whose depth is O is encoded by
dividing it into sub coding units whose depths are equal to or greater than 1. That is,
the maximum coding unit 810 is divided into 4 sub coding units whose depths are 1,
and all or some of the sub coding units whose depths are 1 are divided into sub coding
units 814, 816, 818, 828, 850, and 852 whose depths are 2.

[100] A sub coding unit located in an upper-right side and a sub coding unit located in a
lower-left side among the sub coding units whose depths are 1 are divided into sub

coding units whose depths are equal to or greater than 2. Some of the sub coding units



whose depths are equal to or greater than 2 may be divided into sub coding
units 820, 822, 824, 826, 830, 832, 840, 842, 844, 846, and 848 whose

dept hs arwoOequals7i2ze or greater than 3. [101] FIG 8B sh®aed/kKR2dimiosioon shape
of a prediction unit 860 for the maxi®Wum coding unit 810. [102] Referring
to FIG 8B, a prediction unit 860 for the maxi mum coding unit 810 may be

di vi ded di f f evtepé Hapthy Qeeq i dexiroaten gD Iﬂglylb&i divi@ddintd subdddaarg oMt @30, a

Cor  espondi ng el e b RgouE: S 1) 535 PRl MR RSBl SR or o

sub codi ng umrdatedSbnl bcated in a | ower-ri ght si de anong the sub coding

units ﬁi@l& d85‘191&‘}*‘§§%h9s9?£ RR st t g@?% ) Bl%dgi%h hﬁ{t SBQ?]cIS}td%@@f%%ﬁggdl uni t

854. tion, prediction uni 0, and
852 of sub coditddOunits 814, 816, 818, 828, 850, and 852 whose depths are 2

nmay be sogl | errdrbiaing tt(h?I@LgB %%éd?&ldﬁmnﬁt%@]fér thglq@axnﬁ@ﬁ:co@ﬁh‘é WBR3A10 may be
respectively. .. predi ction uni ub odlgghunlts 822,

04 |t| t S
832, and 848 %esdeA r&%t 9%&%@ corfineuapt &l ﬁaﬂe QRS WQES @ PR Wni t s
822, 832, andnfi4&;eack Sf)ﬁlbt dod@lgyunitl heayfeadiatier han WRbirss poRYinp aumccml@ame

wher eb spegtive s b codi.ng uni are. equal | de
i oot NFIor ik SRartaP. ARl Ok i bu ol s Bt ioeita Hand B b sids o ng
uni ts are equaalohy thti spbgedingynite 82, |Sﬁ4dvh0e@d¢mlrrssaroﬂ rhayi lgghamadied than dhehsub| 105]

FIGS. 8C and ng‘}n Iuhh'%Fﬁ qh%d%leléeﬂle@&flggu ﬂ'fBr ﬁﬁb%o@ﬂl% Lﬁlltg 'S‘MIS@C arg3g Qh(ﬁ 870,
AP

according to an xe IVISIOﬂ shape

of a predicti®8A OG?HbcCO@Btg yrgts S heS liongk] céﬁ@r pgl &frﬁ WhQﬁf@eB%Wf? imarpe 8B,
and FIG 8D shQwer tBardliheisgh %ulﬁ@am o4, 814, rSaOSafrﬂrmwréglseca%& of the maxinum

codin t 810. [.107 ferr n 0 a
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[ 108] For exanpﬁem:ﬁmﬂnrﬂhnumhmmcmdﬁ@nanﬁﬂzuBthmuMSthﬂpamme@omhmg uni t
854 whose de t he sub
codi ng unit @%%ﬂh%n%nh§Pﬁ§}§§%?ghgﬂ%awgﬁgqaggfra ns %%%&E%nﬂ?b%%hge Y%sel ect ed
with the ori gividdd by e iofa diteetigubf keaghitiog widthior B&%: 2 shakewhsisby wewttvnough
prediction U@hﬁ (S,ocflﬁ)g' ul%%bbarcc@ a'ﬂ? d&kﬂﬂécﬁbﬁﬁo‘ﬁlr Mr&ﬁgnm%lﬁlﬁm Qsamre 2 are

selected with a 9 each of the sub coding units
814 and!@Ho i sFI@§u§<E |a9d éP\} leeetfbfyplie@lks 10%11{11% S0& pgt drirepsfermheit HE). sefosdingd
with the sanmg s &ngsatyRentedirgdnial size of each of the sub codlng UHILS 814
and 85 109] a C | er size than a
ot edi ot 14 uniFiC- B RS SATIE sERY oL EpEeEEh S 0 fortef TSl B ng
unit 852 whoseit@ePtshowsinZFliGs 8BehmeLEkEd S thowa ashepien whapeathy ttahsefomndinhlt of t he

sub coding u | d by two, a transformunit nmay be
sel ected mAt%WéOﬁﬁéﬁhQVﬁﬂHﬂ%ﬂﬁgﬂgmgﬂg coding unit 852 is e uall%fd|V|ded by

f our |dl@1recﬂkﬁw§n5ﬂ>ﬁgﬁdﬂlaaWawwpdhﬁw<ﬁﬁﬂeﬁﬂﬁa§uaﬂ§ﬁamw@re§p& fereatyt he
shape of t he fRyeeGrdddRidANinit 8600 2011/ 087321PCT/ KR2011/ 000301 15

[108] For example, even though a prediction unit for the sub coding unit 854 whose depth
is 1 is selected with a shape whereby the height of the sub coding unit 854 is equally
divided by two, a transform unit may be selected with the original size of the sub
coding unit 854. Likewise, even though prediction units for sub coding units 814 and
850 whose depths are 2 are selected with a shape whereby the height of each of the sub
coding units 814 and 850 is equally divided by two, a transform unit may be selected
with the same size as the original size of each of the sub coding units 8§14 and 850.

[109] A transform unit may be selected with a smaller size than a prediction unit. For
example, when a prediction unit for the sub coding unit 852 whose depth is 2 is
selected with a shape whereby the width of the sub coding unit 852 is equally divided
by two, a transform unit may be selected with a shape whereby the sub coding unit 852
is equally divided by four in directions of height and width, which has a smaller size

than the shape of the prediction unit.



[110] FIG 9 is a block diagramof an apparatus 900 for encoding a notion
vector, according to an exenplary enbodi nent. [111] The apparatus 900 for
encodi ng wort/sm2eect or nay be included in the apparat BeTHI0de®a3oi1 bed
above in association with FIG 1 or t#He i mage decoder 400 descri bed above
in association with FIG 4. Referring to FIG 9, a notion vector encoding
appar atjug)]900 FGE 9t bigck diagraneaedmd ppaansrdpodonaitbdinp @l st aciredi ction
unit 910, a fi rs%1|i encoder 920 S@dda second encoder 930. [112] In order to
decode a bl ofKEEHEEL Y Ef%ein?‘éar'yr? PEPPRi ction, i.e., inter-picture
predi ctlibH, i nfherappiratn 986 dertenaoding b omtive oeaor inagibe atdlwlgdan fesippamats
difference DGHURER BefHidEH aBbaGHoPRANTIE! A Bk iBhACk bl A0DGLELFRG

us, In t ed and

picture is used. “information about notion vectors I's encoc

i nserted i nt ébavegntastacedian WithdrG. Aelgefeameddiflg: Hraoeetsan vagepeading f t he

i nformation abRathtufOd0 ch!:oi/c_ﬁﬁ% & & dSnPNePeRBodintnt MERUELH pRAictibn Lfit 980 a
over head for .encodlc{ég %(E%PI nf or mat i on agg t notion vectors increases,

t hereby decr dEsliEREPdET @ daSPedeaeedst 88V rage data. [113] Therefore, in
an i magelgncodh wgleptodasdde abiickendddednsial duttr predivtioQn.ey @atopiciuse conpr essed

by predicting a.notion vector, of a current block, encoding.enl
o e Perone ar B! BEELR hodh et ERbr RdhGing BRSOTLAG AN Berweep .o

of predicti onr cardndriodk ingiasailanhipdnineeetesence ardure nsesetli Hgst inéoreracioded
differential aK&L?ttn%tidn{UCQto?s V\ﬁ :ehﬁécfeg iy itﬁ.l-:lh%d i%toszbﬂi\fﬁre%'ﬁ iRk %Qéeéﬁcgé}lggf or

encodi ng a notion vector, . ch uses such a notion vector predictor. [114]
Ref erri ng t oPrcess. lowener:, Hrtbeiingermsiop abeut gnasiogeiestor i 88casked epd Msetadmsiibn

vector of a Gk enérhBARK ehcodigaHE Gifb@MitioR GBSRnRRMAE R Mbre@eR| theleby NDde
or an inplicit node. LQJ%I?IJﬁ As descri bed above, such a codec as MPEG 4
1

H. 264/ MPEG- 4 I8§/aYR%ER SHONREP OF U4 Bfdevi ousl y encoded bl ocks adj acent
to a cuttrynt bihecotepinpmadiagt edcoddigi ppocess dhiformationt dbeucaumodot vedtack. For

example, a ' f Lon.ve - v - lj acent
fo lett, uppevibisdie MRk aREE Sl ol i AL BIC BIEH N 0V3 8L 00°2e o
not i on vect oferpntiadivettor basweerhemetipn sertorprodiktor Spnecaiedrat 4 wauly ecprodistiot  al |

,b| ocks e,nCOd%Hd 4e Bﬁginhl%éﬁorpﬁ&@dr%ﬂd%s&ﬁ@g e el Sdeg difdstmehl LBSoSiaE, met hod,
i nformation about a nption vector predictor does not have to be encoded

separatel y. Dy FIOh shiypaanapparaiind08for ensoding ganefidogetor-40ch Bteor di ng
to an exenpl aigh £MdAGH MEAG: preége®r.bot h a node in which information about a

noti on tor predictor | ot _encoded . tel.y and a node.in i C
ot or mhd Tn B g b1 DRcremeira SRRl Fusks Sicafts A ofinar 8" fh o
exact |y pr edicotrerat bhakiie pred@tivorencaded bhsedi dnl anrrplibie mebds or atbaaplicnt redeai | .
[ 116] expl A Cht. .k BIRS! RESH, I opvector
pr edi C'E[%irs,] Mi%sﬁdég%ﬁ%gg‘béi%gé%hg%g%dﬁ talgg pr egi I%tﬁ?ig/n uni '?' %%fﬁg%:éarﬁa%%ﬂaa node
of expli cit| yeenassdipryieuhomeadsdodisadiacentrineicareiddedio prsiit atreptiost a
current bl ockectdPr B Bhir&it bldPRAEo e&aﬁpl’ép_ﬁi the@fansg ﬂﬁftﬁh%&to&ﬂﬁ%éﬁ&sl}v\o
2011/ 087321PCT/0§%%01%00 )301 16 t{'nf ormation indicatin ich mBiPlg@n vect or
predictor frG&Rf cht AIacEst \oRE- YRPET IR YBRA IreNh e R '8F CUEHIPIEEE WS used
to predict abswkédds aoti@r veatorgprelictoeslt thobocdnt bMeki Since/motion vatadio€ hidr
candi dates according .to an exenplary enbaodi.nent wll be desgribed with
Fofer ence t o tErese g SR TR Bodr e BTl e & FRRANG O
i I'1ustrate mbeingtionebewr metew Gt prandodiiee godfavat bxpidoded sapodesly.
according to HHWeREE @Hy @E)Xraﬁ,{m@@'ogmt image decoder 400, according to an exemplary em-

bodiment, uses both a mode in which information about a motion vector predictor is

not encoded separately and a mode in which information about a motion vector

predictor is encoded in order to more exactly predict a motion vector, which will now

be described in detail.

[116] (1) explicit mode
[117] One of methods of encoding a motion vector predictor, which can be selected by the
prediction unit 910, can be a mode of explicitly encoding information about a motion

vector predictor of a current block. The explicit mode is a mode of separately encoding



[119] Referring to FIG 10A, a notion vector predicting nethod according to
an exenpl ary enbodi nent can use one of notion vectors of previously encoded
bl ocks adyvacentostazia current block as a notion vector pPeaiKR20r1/@H300he
current block. A block a0 in the | eftWost anong bl ocks adjacent to an upper
side of the current block, a block bO in the upper-nost anong bl ocks

adj acent to anfoghdtichi idéicithgr weith ndtibh 9ekoeprRdicts Ein difo@NatugReond metién si de

t hereof, a block d acent. .t o. an ide thereof, a lock e
el meont to SoF B BRlR R pBr LBPS T %@Oﬁggﬁe%t%%of??o%uﬁfgﬂp@(%@% Jhsih
predictors oWeuhepEwmenamhdﬂckmxpﬂﬁhgtomncamnphnodnbmhemnmwmhhydmxﬂhmdge and
a net hod of ﬂ‘ﬁﬁﬁ‘g eg@%pf@gqog&cgg%dﬁaglmow%@ml ary enbodi nents, an inmage

is encoded a ased on units having different sizes

di f f er éht8lat ed1G@éc b% ahg 1B ﬂér@tf@mnotmwctoapfﬁétqt@rpav@éam ologn expiick iR,
adj acent to LR&iAYRS aﬂggém,gmg%ng%dﬁmgncurrent block may al so be used as a
noti on tor redlcto f the current bl oc Referring to F
't a ol fling BISERNEL E@&&.An@ AT VESHr P%?dtcgaé | 4CA AR 28 CEFRP 8’ an
upper -l eft sie®odimenhearcuseronsbf hlotiok vedo o pmlmlytensa&dl Hodkslagfatemsd a bl ock
among bl ocks .adl acent L9 5 HRRS.$ %gct&fo i Cetirent Bi3kic oA gf ¢k aff it ding unit
818 in an upper-nost b 5k anong BPe acen o a'le fereof, a
codi ng unit &IBnestpamoegblocls ahaqsrpp@ranrupghrt s1®ﬂ ofethe hmlr@mfoIOC&nzdblaclcb@hm@;eum t
824 adj acent f

gﬁ Iarnbﬁ‘ﬁ’ﬁ{on% %Mck? ?&jgcel%‘?ocff@ft g?&eechgrggtog%ﬂ)cﬁ% a(a‘ﬁ,\ageﬁthg faﬁ qu dlg of

bl ock. Thus, not 1 on vector o acent to r-le
the current BIZBEXdhibgrast akleck dadiacambiq Wﬁpéf:ieétrm%ﬁrt@aﬁeef gnd ablacke curr ent

bl ock. [122] f:&{t b B Evke-1Etk Gde WHFeof ¥R bO BscaBE AbToRTeddd prédideksoraid acent
to a current b gn be used as notion vector predictors of the current
bl ock. In otﬁB? US; notion vectors of not only a block a0 in the

| ef t rog12Gnondn hlnahad aftfnacding ah image andpanethodlief ddcotling aa umagniccbidiggktobut
also all blo p h f used as
not i on vecto%§%r§§ %%@gh%gaghgq%ﬁkggﬁggg#ﬁkﬁdd%%ggd%?&gh%ﬁggﬁgﬁgﬁgf not
only a bl ock hboing diffdrentigpge diffepxtiatedaneprdingdi §emh|§ ddenta metien Yasfar of ihge
thereof but glRQ J8lakeROHUEIoRO-Teft SR FIhAGRRN bRk H%P/ afst)tbeﬁis&?ast hebees can

be used as notion vector predictors of the current b
Al t er nat i vel yectar pisdicky of Heraisnt otk on vect ors of adjacent blocks can be

U)sed asilljzu ot |Memag&@1:1(pr8@dhm Qlrrent Bld@kﬁb@d’cd@?ﬂigjﬁmt Mhaaﬂlﬁgﬁaﬁ\%mv b0, nv
C can e use t|on t | ctor rre 0oC er

2D Gomotes 2 iilisferln uRBensT b e Gl Binck ReSHhd Fobs R P Habe Mk
a0, nv b0 denotoseg bckwadjaceny @cinouppef sitdhef the omkerb(blo@knai coding ugie RbE msana
notion vecto 4 i ’ at es of

t he current QPQ%E£Q§RR%Q%FKﬁ bhﬁ%a%@%?%ﬁﬂpaMﬁﬁ&ﬁﬁhgkgﬁa%Fg&ﬁgﬁgﬁ?gent bl ock
and sizes of 2BlaeRk 0 aipRReEMEht Hde ﬂl@re@ﬁraméﬁtcomn@@knt SPhiadjaggnt|to péoveradefiti bed

in detail w therefeseneendoded B@&e tﬂr@&lﬂiréift ough. Ak, a hbash vE&r 21816cit hr ough
10E |Ilustrat blo%ﬁ%ﬁQaVI kgﬁ% Si zes a%éacent to a current bl ock,

according to28RCER&nearyera © cyreppPlogls Mgy O MF ekt BN VEHPTt he
met hod of en@ﬁdmn@xﬁnh¢mﬁgmtamﬂkthe met hod of decodi ng an i mage accordlng
to exe ry e |na e is. e usi.n din avi ng
vart oud ey s EATRAFRs 10 nioTP Talidin) S0 2Retst Tl LR (ratfblop VA
det ermi ned acewtai mqlqmve@tempr@hctdﬂwéthetdwesi Heck. di otinleowr@sisampa@emctcur@ of he
current b'°¢%,ﬂ&ﬂg%%&%k phggﬁgki?%ﬁém§h§qmﬂksw%%£%%6Eﬁdggk995 Fﬂ{fers

greatly fromt izes O ck acent nDtion

vectors of ofBITSH bigskdupplse RE bingts ﬁ%t%ﬁnf%d%ﬁ&mhezweaapa&l@mo can ppased
current bl ockg %ﬁoﬂ@éot@@p@&@ﬂ)r%}? B L u@ht bRk OdndhEibCeRtcts 6f ndtloalycak 16@18'[

bl ock. [127] Referrin C, bl ocks 10 1 n

Phe unper a1 Bl bR s ook FOREE Bt bty erApPR a%@sa%'sbﬁa% Chan
the size of tdbnediacaanto the ddksidOthBreobraclse tsed hemoveipn bectar friedibtopoststhdi | ity
that the nDtlgg]%%ﬁ%%r of a block 1012, which is adjacent to the current

bl ock 1010 afd f & same size as that of the current block 1010, may be
the samt2Hs orAlsimativaly, 8 onedive vabtei finatntvsetot oftadicenirbledks chi bekselGse, t he

prediction U%&tm%%ct@?—}freﬂﬁ:ﬁ)roﬂll dfhérh@orﬁptdlé?i'i‘an‘(ﬁg?t Qh, Y bO&nP!9ekn BOdRd awhi ch
is adjacent to the current biock 1010 and has the sane size as that of the

current bl ockiotoRoecaE Pidisios e iieat Dlpsle il mi. a0 denoics a motion veetor



[ 128] Even though the size of the block 1012 is not the sane as the size of
the current bl ock 1010, only notion vectors of blocks, which are adjacent
to the cuwoenti/iisrzzak 1010 and have predeterm ned sizes, POEKR2O11UBEIN1AS
notion vector predictors. For exanplel? only notion vectors of blocks 1012
and 1018 having sizes that are equal to or greater than 1/4 of the size of
the current bfaeklddklD, ray HoeleHs@s a afotivhtve@dr ¥eBE BlocRbOJARt AV S ddnd29h
Referring to FHG. 10D %4ﬁ b%ﬁﬁe of a block 1022 adjacent to the left side
of a current "ARE{G5H! S £t mes the size of the current block 1020, and
t here i[$24 gr edotiah Yecenrenaictohendhlateset the churentt ldotkhdas bgrlemtedohctcbrelrrgrtoe
there may be : oTBAY 2

y ttlﬂee 1%VY?fp[R§ éﬁdJPén't %)fo\éh LR#LiZ LG Hﬂgcflé(s) gEJ 2{%1; %Q{he% (géko his 308

adj acent to current sane as or
simlar to thedgwribehindsaibwithfefereaceiorilerw 197 surugohg:. Thus the notion

vect or [pf5]t he FIGGC kod Geeu @i AR trdtO blodRs hRfidg Wirfb@s Gized i&ﬁ‘ac%ﬁtr H&MNurhOCk

1020 nay not e used as not i on vect redlctor of the current bl ock
1020, and onPPck ﬁﬁ?ﬁ@ﬁgve@fﬁFmBF“%?%ﬁﬂk ®8924 adj acent to the upper side
of the [€26]r entAddeackbellGBOvain the mEhodef arecdiap anfimageinmake dbodaddaaelig t o
the upper-| Efa% H%Ia dee C%I)rdtlnheto%l)J(E:rlhe emgoch en 9 %‘n]i/ %817‘3’%0%%%{15@01 141000301
18 1020 may be NSRS Pon° V&t of predic brs Ot RE"CUrY ENPE 679k 1020.
[ 130] Ref erriungs havig @nom Bizes hel wedietigf udtsdarvingnaribicotkes 1 98Bhiage deeat er
than sizes Ofterﬁlnlledbel&?ljﬂ m%JtQ %J—: t’hg' "y hthé’%%fzs ?qi Q.H] aE&qttt(b e%‘dfr@ﬁtrﬁloaé ock
1030. In this case |on vectors o 1031 throu

adj acent to MY @iy rldye. ibheciee rh g @renylleek %ferﬁo&rpeb/ fyeralsy Sl%ﬁsétﬁ PeMers of
the current BlR&Kadi@S td e cﬁh%ﬂ@%[oc@f mBBbA OELtE of Bfic B BGiledl®ks Gaidy dat es of
the current 030 difference between the size

l ock | arge. . As a
of “the curr eMTHRUCRe) BYGLcThp P Suests SBCS b SN TOOT W Btigh 1037
adj acent to phelicorsioéite dieakbldd30 is increased, the nunber of notion

vect or g%ﬁd' Ctl?e{g? 1fHR g& Eﬁﬁ VoA ocE'sC[(ﬁ%stﬁl%ugﬁ gy e a&gQ&PP{o‘f‘tﬂé ﬁéﬁe‘% Jiddbe 910

|IIustJ din not i on nDre ocks
adj acent to tcneelﬁlhlchéinltOMIatﬁ:b&oql@mvmg SIG® smnllaréhetrdhe pize df decngenfblodke

current bloc HO%@%@nce[tﬂgi%]mnyfe ﬁﬁgﬁ?bﬁlbﬂn@ thi®hEMBABY %&om%éﬁel@mmc FI G

10E, a notion vector of adj acent to the lower-left side of

the current By fé@eﬂartmths CHﬁFi“d%O%lﬂlQranéﬁla% 1he synpeke 18wt eldhacwrntt o

the upper -ri ghicksliode, oy bdge Gathe ebr siiﬂnﬂ@ﬂ(tolﬁ’@ﬁloﬂal)’vm&r (Kf&hfﬂ&ﬁd:nabl_oﬁpt ion

R e L M

vectors of bliogkaceatfodbeatrrdnt btok 1010 arehlias b]heosaknemmsn}natpr doatuerent eck

di rections nﬁpgg%g Heed R (g vector predictors of the current block
PHOURRGCER Pt

1030. [133] illustrate notion vector predictor

candi dai&d of Egndhpighdha SIzﬁ)@fethe Bloeb i1 hig noptharsamper thexérepitabgcusiebbdi ment .
[134] FIG 1%0!('1'0‘1'6 Lo BDtidn PRUBQGf Bfocﬁsa'\xﬂﬁé}ﬁérb Agjader@S ihe '&uMQI@tttQ(BCk
predlctor of 3(? ‘L ectionpal Predictive Pict referred t S}
picture'), acldlen %avapr (CEREFHISECy BRI At TOYRB NCOERIFISRYS: BPE  ur
including a emmﬁﬁmimﬁy@ﬁkmnSeaoﬁ(ﬂmﬁkkge012mndﬂ0aﬁthmghbecﬂmDmaquﬂedbpt|on

|'s perfor msdtgreater a 40?&1%0%;3 rat edt‘ta gQ ma Ee% mo%ofltvgace may be
a notion vector pre tor f bt 1 on vec ﬁfedlc enporal of a

current bl oclpretli@orsof a current plcture 1110 can be generated using a

mot i on yggt or I&ffeﬁngl‘t@ﬁiﬁ TP tﬂerbl%em ﬂ#&&@f@@ ﬁa%éﬂt tQ'Ehe%ft%dE%?‘BQ?ﬁ&Ltg

preceding picture For éxa vect or mv col
bl ock 1120 i Klagkd@3P s kﬁwﬂl@@iqheéafv'98thﬁm0ﬂlﬁe@m0%¥(}29n%n4ﬂha@ks&gm@t| s

generat ed f ouiffer&RAIRIIEBEIREALC lDué 1@ thidhrea difpRAtRHeYe iaY Ibewsxg pBiseBibfye 1114
icture 1110, candi dat es QA and

mv LUA of t ha BRI SEE o 506an! 62 “eBrar & 17k G COMBAHEE e | ho
equat i ons bell620 nfay 6 thenaniel Aor §inhildr ) thiexma @inAvector of the current block 1020.
Thus, the motion vector of the block 1022 adjacent to the left side of the current block
1020 may not be used as a motion vector predictor of the current block 1020, and only
a motion vector of a block 1024 adjacent to the upper side of the current block 1020

and a motion vector of a block 1026 adjacent to the upper-left side of the current block



[137] nmv LOA=nv L1A-nv col A [138] where nv LOA denotes a notion vector
predi ctor of the current block 1100 for the tenporally precedi ng picture
1112, anowoweollo87itenot es a noti on vector predictor of treTER20&EmM00doCk
1100 for the tenmporally follow ng pic8ure 1114. 111391In the exenplary
enbodi mrent of FIG 11A, the current picture 1110 that is a B WO

2011/ 087321 PC02KRAE b neéD30hotlsh \Qic&irlpr@hc%ﬂssif sheheiegeslote020enpor al | y

di t 11 t | | I t 1114, t hi
Crse. IR msaRE SRk FeoPAop ool Beflebligp it gral ™ °
co- | ocat ed wibtdeks h@3 Icthroughtl 0BT edjkceht 80the sugenidilakeld30rlorthis keset gmpasical | y
fol | ow ng pi Q/E&F)IPS 0]f gylockggogg{h'r hvl?)%t7 gﬁjfgént tt(bﬁle%HfrEr?trbtlo%l ﬂ%b a}e]'&%d y be

nore ac- curate er wWor npar e toa
case when nv mﬂﬂOA Vﬁgtoapwémqm Of/@étcéffeflffél@@cﬂfgloéﬁ fbgp@@b@@fdn@mwe@wrt 0 a

direction ill kb'iitiétélt&ﬂdidﬁteEbﬁheJe%ﬁ-ent'blé‘olo 1080GRSEoeB8 MarB. 4x0] dffefengener at ed

from anot her p| cture bhefo recedin 2 en m/
col A is a notFBFedavre ?Hﬁﬁ? HaTe ﬁ@g 1@#5 i r é%zemfgthg %ﬁ)éﬁhﬁ(ﬁ%otﬁr%
the current LD3TkdjAdDOtBY cheenbikaO80 isiheleyseds @dinain®@el: of[ Md@in vEates, | f a

direction from¢the curre I\ bl ock to the lock 0,40 N po

o ocat ed whl A ER i P E et e’ s U O LR TG o
vect or nv coldgeofotubemitioe kectdi2 ©f pne ar porsi tloaks adpe¢ndtathedumentblodkel B0r r ent
bl ock 1100 SQQH!o%oQ%&th egllcfo‘%; tﬂ@cﬁ'recﬂtbﬂocﬁqog@at a possibility that the

current &?I cture exl st e ween the tenporally preceding fp| cture
1112 ané3klhe tFé’ﬁ'é&%faPIPymfﬂéﬂ ‘F’%S‘WHll%j”Yﬁﬁ@P%leﬁ GdQEwmg@m Feder ofrihem) g 114,

can increase baRd 10BE adfatdn@ b e tdvér-1eft sidB & f eér duelht 1516@@1«)31)1&@ aGAdidie nore

ot Y 1 e o DERE 0f Moo Dictine ppeirigh 530k fng Mine Sk A0 gnay

t enpor al sequenieeysed apatotion veeot mediptoedoftthe cument berpdi0ald. of the current

bl ock t e (P
o oo 198, TR SRS RORI5, 00 1EL UGS OeLeOUBly (R RG®
different fr @meirhetl@l m%nregf hlogls adprgentito 4hd ¢uriest blatle d03thinpradetermigedt ¢111e

noti on vect Orreo%'bﬁghﬁgr%t B@us%@ﬁpﬁ{oﬁbn%ct&hﬁre&%!fo&@éﬁthpl:ﬁ{?&t%ﬂ&ﬁ 1p30.9¢ener at ed
based on_the POC. exanple, if a current picture_is

cur r POt 3Hd a TS iﬂfA éhfﬁil&b( h]r(%ﬂlr“étif%tF ﬁéﬂwpdef}yr PW@CEQHICP%@M%% ltapreapligit
Cur r Ref POC, hhﬁenmcb@img/@@h@mepémﬂa feniBodingdmpor al of the current bl ock
100, catadie 9RIELaLEM Ccefggq@&ﬁ%mlga SHHANO? pRE S orl 143 Scal e

directional Predictlve Picture (referred to as ‘B picture’), according to an exemplary

embodiment. When a current picture including a current block is a B picture in which
bi-directional prediction is performed, a motion vector generated based on a temporal
distance may be a motion vector predictor.

[135] A motion vector predictor mv_temporal of a current block 1100 of a current picture
1110 can be generated using a motion vector of a block 1120 in a co-located position
of a temporally preceding picture 1112. For example, if a motion vector mv_colA of
the block 1120 in a position co-located with the current block 1100 is generated for a
searched block 1122 of a temporally following picture 1114 of the current picture
1110, motion vector predictor candidates mv_LLOA and mv_L1A of the current block
1100 can be generated in accordance with the equations below:

[136] mv_L1A=(t1/t2)xmv_colA

[137] mv_LOA=mv LIA-mv _colA

[138] where mv_LOA denotes a motion vector predictor of the current block 1100 for the
temporally preceding picture 1112, and mv_L1A denotes a motion vector predictor of
the current block 1100 for the temporally following picture 1114.

[139] In the exemplary embodiment of FIG. 11A, the current picture 1110 thatis a B



[ 144] nv tenporal = Scale*nv col A [145] where Col POC is a POC of the
tenporally preceding picture 1112 in which a block 1120 in a position

co- | ocat esowntinsrize current bl ock 1100 is included, andPColkRhRA@G303 a POC
of the tenporally follow ng picture 11214 in which a block 1122 referred to
by the block 1120 in a position co-located with the current block 1100 is

i ncl uded. [ 14@jurklefstsIbkByéenl ths tehoedlydpra®idhpoiaiiregane aad iirgempsmllyon vect or
Compar ed wi ¢ fOKRETREHEE 11 FFOSIPLFRe T ARRresroe R TR 2th STRERI B dhag i

co- | ocat ed wiatpositibe codoqaent with thelcutréidlecki L0 i$ genehred Eopohatempofadlyl owi ng
picture 1114 : Ay E%%QE i I r..of the
current bIocEﬂ%%%égéﬁs% éﬁi@&y%@€§§%% 1 8%%&%%%§§¢ggggg&n§%gghﬁ%ﬁﬁ%

pi cture 1110 cemielparegisinstbpsedionsivagl & Wotthemvwdscompaied 4o Braekvienr3o in a
9]9' | oc at ed p@@d_%:bmiscafm@)t:ﬁ% &&fﬁ?%ﬁ@i@% ¥in Eﬁfiéls%%ﬂdﬂgctﬂm% ldfctﬁr_eétléiﬂi-llulﬁ%effﬁgﬁp! teh

if a notion nv col B o e G a position co-]located w
the current BIGcklA16e aicesegwf\@} Y PRt ecficlilen PBABISERICPIBEIBR e
tenporal |y praesgshigpletaling gictuld 2110 whbe noucsl@nis aph@tdarectbt iithe @tdtm
vector pr edl ((:)% %f Clalrle deal’tl’lg 10nm/ Clr%f%]edcuwen{'gigc OE (qun%acﬁr ! epé aC%{lI%.?eli 1100 can
be generated |n(%ccorgénce R equations %G}OML % %gf nv y
LOB=(t 3/t 4) xmpredocs¢dB [ 149] nv L1B=nv LOB-nv col B [ 150] where nv LOB denotes

a not i 9@4Oﬂef3t thuQ,ri?gidﬁEéﬂongforﬁ% &%B%BCIPHRKKO%MO&QEIME al %haéd—y
preceding picture 1112, and nv L1B denotes a notion vector predictor of the
current bl ockocptedovitinthe chaentdiosd 00 ys 4 dirgcsinn Adsthi the mosion yadtor YLl AG i | ar
a glgl tGh tll_A, ﬂwbéb&l@lfzoaﬁmlp@_&mtoﬁ@b@f&aﬁeﬂn&itﬂﬁfhelih@enﬂblﬁk tive sﬁb‘%lﬂ%@fm picture

at is a B . pictyre exists . h en the tenpora recedi icture
1112 and t he SEeHBraNTySAG SR Tp Drtie e Pertiad 119 Fag rsoh BB Becr or
mv col B of t hemjadreltkpikdling picaurg d5i2 dndrthe @nlpocalyed]lowiniy fidtereclun # et ilbl ock
1100 i s geney f. he I j t|
veotor ot t n ARG A SR BlsRasd oL AE RO BLOL M et Rl b By o,
mv LOB. | n otbherorgeeaisately priqshagtedibased anezseoMhen nv col B is a notion vector

havi ng [ @i 10PPQagiaiidh FGkkiROpitRrd di1DeabhaD11 14 Maldaled Fi8. H CareldBngdd €. -
a case when nv col B is generated.fromanother picture after the tenporally

fol | owi ng pi ¢1 &FEPPIalAeqgRER AHIOE 18Cio8 PEEAIRIPY 1BX-oBEPHH of e CHECH XKt i on of

FIG 11B, the10®iia9me\serdroed Bhisetit@ Lpicturdrddd @akt (PUD. Siﬁlye B@iciRe eeferred
e cur.rent

t el i cted. 2], T, i f dj tion,. k
1700 to the bt Beerbimghinod plomcte SaflERLE W RTHES SRR IIAZR 1100
is a directi aendli &t illbstratebinniIty. d hAythe nortiomwectol Bredictdrinav_biéropdralldf3be i n a
position CO'kﬁﬁah%%ﬁmfﬁkﬁiﬁﬂﬁﬂﬁ&Pﬁ%apgﬁﬁ%f**QO should be in the direction
I'Tty"that t i

Li st O so that a possi bi e current picture 1110 may exi st between
t he terpbilal | FoperareriengapiOtt of ecurmenp pighte tsHelrtROprd R IPPG of 4 BigiuRy pi cture
1114, as ill ystbiéd Rfby the Ehient biBare GAQuIrREIPERS ShAMEtibM Gedi®igréictsect or of the
current bloc l§11V:|'_:'l'(9n(1)pocra nof tgl?e (%?;e%t ((:)gll(”l ?(SOecl: n b%rg%gér%%e%qn ggcso? angg wit tl?eo 'B.
equations below:
[143] Scale = (CurrPOC-CurrRefPOC)/(ColPOC-ColRefPOC)
[144] mv_temporal = Scale*mv_colA
[145] where ColPOC is a POC of the temporally preceding picture 1112 in which a block
1120 in a position co-located with the current block 1100 is included, and ColRefPOC
is a POC of the temporally following picture 1114 in which a block 1122 referred to by
the block 1120 in a position co-located with the current block 1100 is included.
[146] FIG. 11B illustrates a method of generating a motion vector predictor of a B picture,
according to another exemplary embodiment. Compared with the method illustrated in
FIG. 11A, a block in a position co-located with the current block 1100 exists in the
temporally following picture 1114.

[147] Referring to FIG. 11B, a motion vector predictor of the current block 1100 of the



[153] In addition, since a picture referred to by the current bl ock 1100
may be a picture other than the pictures 1112 and 1114 illustrated in FIG
11B, a nowocenwsci2er predictor of the current block 110@CEasR2be/(yesver at ed
based on the POC. [154] For exanple, 3f a POC of a current picture is
CurrPOC and a POC of a picture referred to by the current picture is
CurrRef POC, theedmidtor Meo 'E:@ﬂ b@g@ﬂfﬁé@lﬁm@ a hi@ﬁo@ HEFtENST A11oEk] IBDAA acan be

gener at ed in rdance ons Scale.= .
(ot poc cur MRt st et al B3l R1E mBfrd |4 HRE bR SEAMOtRD ool
111571where @ectt@ﬂﬁiw @)IB oPOE Wock hisOtiemposiabh yo-ﬁ@!datedeﬁgthp icotremtebldck14 0Dn

which a bl
o 1 ocat ed vt e REerE CpHeR IO g P B p i e B BRP L P e
of the tenporchlrest ppﬁt@r@eldulﬂgngﬁm vector pretictprcapdideles abl8Blend 182 Lig aithed t o

by the b| ock c&&&ﬁ Hletkal 1POThh b@ge&%é@ﬁadcs&d‘é)ﬁéehvﬁlhﬁe‘ékfﬁz[tﬁ)ﬂ& bBbeek 1100 is
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be more accurately predicted based on mv_colB.

[153] In addition, since a picture referred to by the current block 1100 may be a picture
other than the pictures 1112 and 1114 illustrated in FIG. 11B, a motion vector
predictor of the current block 1100 may be generated based on the POC.

[154] For example, if a POC of a current picture is CurrPOC and a POC of a picture
referred to by the current picture is CurrRefPOC, the motion vector predictor of the
current block 1100 can be generated in accordance with the equations below:

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

[156] mv_temporal = Scale*mv_colB

[157] where ColPOC is a POC of the temporally following picture 1114 in which a block



[163] Referring to FIG 11C, a notion vector predictor of the current bl ock
1100 of the current picture 1110 can be generated using a notion vector of
a bl ock MoQoimsas2eo-| ocat ed position of the tenporallyPpracedimyoict ure
1112. For exanple, if a notion vector2lmyv col C of the block 1140 in a
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noti on vector predi r candi dates in ance wt uati o

[170] C = frr@mcmewg&motrﬁﬁWctorﬁmoeg}hewlﬁ112%n<b'1130rwth,eco lagatednporal 1.
[171] Herei n, Ogmopg denot es a notion vector of a bl ock x, nedi an() denotes a
medi an not i ct ar. ﬂte@l ctor nd| dat es

e ie: Hn et SPRE G bRER LSRR Bl BT toR hE e SrbrosfiBon et r
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the bl ock a0 Vkaopﬁléd%%rlaglﬂlu@ﬂgtea Iﬂyﬁldnlng =nmv al, and if a notion vector
of a block al i1s also not valid, nv a2.
[160] The block 1120 in a co-located posmon of the temporally preceding picture 1112 and

the block 1130 in a co-located position of the temporally following picture 1114 may
be used to generate the motion vector predictor of the current picture 1110 of the B
picture by using the prediction unit 910, as illustrated in FIGS. 11A and 11B. Thus, a
motion vector predictor of the current block 1100 can be decoded only if the apparatus
900 for encoding a motion vector knows which block of the blocks 1120 and 1130, in a
position co-located with the current block 1100, is used to generate the motion vector
predictor mv_temporal.

[161] To this end, the apparatus 900 for encoding a motion vector may encode information
for specifying which block of the blocks 1120 and 1130 in a position co-located with
the current block 1100 is used to generate the motion vector predictor mv_temporal
and may insert encoded information into a block header or a slice header.

[162] FIG. 11C illustrates a method of generating a motion vector predictor of a P picture,
according to an exemplary embodiment.

[163] Referring to FIG. 11C, a motion vector predictor of the current block 1100 of the
current picture 1110 can be generated using a motion vector of a block 1140 in a co-
located position of the temporally preceding picture 1112. For example, if a motion
vector mv_colC of the block 1140 in a position co-located with the current block 1100
is generated for a searched block 1142 of another temporally preceding picture 1116, a

motion vector predictor candidate mv_LOC of the current block 1100 can be generated
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motion vector is encoded in the explicit mode, a binary number can be allocated to

each of elements of the set C, i.e., motion vector predictor candidates, and if one of

them is used as a motion vector predictor of a current block, a corresponding binary



WO 2011/ 087321PCT/ KR2011/ 000301 24 that a notion vector predictor of a
current block is generated based on bl ocks or pixels included in a

previ ouslwoentigdestiar ea adj acent to the current bl ock. BarikR2ot®oIAPl i Cit
node, the inplicit node is a node of Bncoding information indicating
generation of a notion vector predictor in the inplicit node w thout

encodi ng i nf (ﬁﬁﬁ‘i&bﬂ@ﬁﬁewuqﬁpeci fying a notion vector predi ctor. [183] As
descri abov such a 64/
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the current nyock can be Use as -4’ fotr ol veet or predictor OlI'n &Rl ent
bl ock in an iamdeeridetddivagf proeesy. b 485hv1a) amddi the @ame alnﬁsenﬁgeasebfcddr ng
met hod accor@érﬁqnédoasmeeéeﬁ%e d}keqﬁ@)ﬂ'{ﬁ{@&tan REOU RS W Iiplyi ci t mode of
generating a notion vector I ctor usi ng prévi ous ncocTed i xel
val ues adj ac &Wt-13BPArHg. ewlrthehtnaar @&kbea%ara allerﬁ&frdaﬂ%the rﬁn@nrﬁmf theyiet He&B¥Y | bed
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in a previ oushegownappied natiea V&aaﬂpmdh]cmemmdme & exdludedfrotnl the ketI200 of a
current ctur - ' t f the
cur ront ! Bllock 15956 B ultiified & ARPRERASS 10L) BROKFS A BhERALBE S8 %
reference pi étampeederrminediwrightiveayaj asldedhso i txoencs*earszzzrobrarbéltﬁdrar gepondi ng

pi xel's 1224 %’i"&lzﬁﬁ) Ifé%&'iéﬂ %%r?ﬁ‘ecﬁ@cbﬁé&nﬁfda{&}n%r UGB! HE frobbh Lessnces
(SAD). When the_ correspondi ng][ pi xel's 1224 are ‘determ ned, a notion vector

m/ tenpl ate Gfeditier odpacwrmnt Blogk Sinae ivthe exgraple dstcaiped abrves MY Aol vect or

mv tenpl ate eadnbecused] &ﬁs sameRhd 0Aly4Ree t0ls if¢ledidth Glie @f Ct herabdbilignthabl ock
1200. [188] A set C '

nvetor redictor c ndi.dat es e used to
search my 1 edbr a8 PoaPmint L aRe RouBhrEnf SeeB R0 4R Sy oot B B¢
descri bed i nidetaed bywdding eperderwoeined welght td@B. a'[ 189] FIG 12B i I | ustrates
a neth f s I
Accor diny ko anadind, Lt Gl Jdlbnk SRl %‘?rfé%d?cﬁ%ﬁéar%ﬁﬂ sphebr RS
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2011/ 087321'3%-1';/ al O\Jflz{looon?{\glaN mv_b0, mv_bl,...,mv_bN, mv ¢, mv_d, mv e,

mv_temporal} and if blocks a0 through aN, blocks b0 through bN, a block ¢, a block d,

and a block e are intra-predicted blocks, the set C = {mv_temporal} and thus sub-

stantially includes one element. Thus, in this case, the apparatus 900 for encoding a
motion vector may not encode binary numbers for specifying one motion vector
predictor candidate from among a plurality of motion vector predictor candidates in
spite of the explicit mode.

[180] It will be easily understood by those of ordinary skill in the art that other motion
vector predictor candidates besides those described above in association with the
explicit mode can be used.

[181] (2) implicit mode

[182] Another one of the methods of encoding a motion vector predictor, which can be

selected by the prediction unit 910, is a mode of encoding only information indicating



25 search range 1226 may be set, and correspondi ng pixels 1224 may be
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bl ock 1220 may set to include only nine pixels, as illustra
12C, and pi x&Pe0ded28 adj acent to the current block 1220 may be set to

i ncl udgigdine ah offRk oldsX &l only infora@ebh ifdivatihf ehap b x&ton 1@&dr priichs osat to
have a shape ot her 't rategﬁin GS. 12A t hrough

n the shape'. p',. as. il ust.
e Proar P peantThakiiy bich il infhe il oudth f EhGUrt Puimhiae Fo b L o
pr Fdi ft ?r S, @c@esyhmgpdian \at m:tl dfenotﬁinampﬂowqf Iﬁaﬁoqﬁlyrerm()t ded b@¢ks ddjadehieto o y
cal cul ation oc
1500 are uoed ™t IRastomd Mr-alehy Mesl M DUKERTHBN BT usk Rt Dicflh vEb:
bl ock 1200 mayedpdonable curmnt blogki &n imgge Jacydimg/piveessal cul at ed using only

three, [{¢3je oI, S8¥8Bn Piriflage EXQMARTRAG0A E&oﬂiifé@tooiﬁ&lsﬁl l222mBayikfag; t he size
of 4x4 adjacent to the curirent block 1200. FIG 12D |IPus rates a tenplate
for cal cul at iPHYI46 23y IPLGH pRsleH 2G2S MOLEN Xedoft PregCORBY Uper - | ef t

si de of the ewvigRly dHcogdd piRelpiakRh adjacdnie the ghireMMlockid@ @apaE. PhiXelil

®
adj acent to the upper.side thereof, a ipxel in the | ower-nost side
anong pixels%ggf%%@ﬁél ‘Q?hgﬁﬁééggéf%gﬂ?ﬁgﬁgéf. [ 198] Information about
di f f er ¢h36]si zddGahZA shhapess afmdtiel sfexpéatiesa desion ivbadr plediewmrw the expli@r ence
to FIGS. 12B.f hiongh, 4 o%ﬂ%xgﬁgﬁﬂf8ﬂﬁﬂﬁﬁﬁﬁﬁrate'y froma notion vector,

may be encoded as slic araneters and 1nserted into a slice header, or may

be encdd®t as RedejiiaadéeFKarldnertel 1234 indladediied pravinsly dicpded e 220119911 f a
node of usi NGdRAcHRE 2BuPént BRIkANOY 8E4 Blifer®bicd: 30 e hreRls@EH6SycASraie MMbHON
vector WO 20%/]6(/:'[&8 grgc’ i]é'ﬁ))g(l;/f %?c%%r:!éfltolgga(obo%§COHesponding pixels 1224 are determined
by searching a reference picture 1212 using the adjacent pixels 1222. The corre-
sponding pixels 1224 can be determined by calculating a Sum of Absolute Differences
(SAD). When the corresponding pixels 1224 are determined, a motion vector
mv_template of the adjacent pixels 1222 is generated, and the motion vector
mv_template can be used as a motion vector predictor of the current block 1200.
[188] A set C of motion vector predictor candidates may be used to search mv_template
from the reference picture 1212. This will now be described in detail with reference to
FIG. 12B.
[189] FIG. 12B illustrates a method of searching for a motion vector predictor of an
implicit mode, according to an exemplary embodiment.
[190] Referring to FIG. 12B, when the prediction unit 910 searches the reference picture

1212 by using the pixels 1222 adjacent to the current block 1200, a predetermined



predictor is defined as "inplicit node 1', and if a node of generating a
notion vector predictor using pixels adjacent to a current block is defined
as 'inpliwptoonmde322' , a notion vector predictor can be @EMARWEDNRING one
of the two inplicit nodes inplicit nm¥e 1 and inplicit node _2 by encodi ng
information about one of the two inplicit nodes in an inage encoding
process and kedréf fdn@@ljl% g be Eétoiﬂm&idn@ SponldigtpigelTO2iRt hfly Bélsdaiohge ofigcodi ng

process. [200 seletlo 1] ere may be various criteria for
the predicti 8‘%{}151?1?}‘? e S%rf e&?%]he above-described explicit node

and i npl94di t rﬁh&e;ezn[c]? Biige IR AT map e setfbaaeqxbruﬂlaIrmaty)nwbctnopliedi@tore:amﬁdates
predi ctor Ca'agéc%wﬁbd\% ?ﬁé S&Ré%f'tﬁ% &Q&h%@}e 1%28 %% degefrgﬂ‘{?H%QseYi%ttﬂé
pr edictor nore sim not1 on vect or oC can b

sel ect ed. | n#asign, Vegﬁohﬁ@dlcﬁﬁfé‘lﬂﬂ%lﬂ@t@h anehan aigp |1rwéu¢6;ﬁen @ﬁ)rea“lemrmmﬂ ipixel of

Mot i on Vect Ofaikeslychciet Qsaﬂﬂglséh@é}ﬁ@n §1%@&ﬁ%e Get@hRRdElenRY BF ﬁﬁ%@a&ﬂan in

the inplicit nodesg. occur a_.codi ng unit havin si ze,
it is proper "{%C Geithess rﬁ@ff’%ﬁpﬁ%@ﬁ mﬁﬂ%éﬂé%p@r?@f:&or ﬁ%ﬂﬁ’é“?%f‘éc%lﬂﬁigﬁﬁ

probability of séamrﬁagesmgzzamn@rtrecsm and thersengh Wihgas 2260habe we i differeht
wongly predicted is higher for a coding unit having a |l arge size than a

codi ng unit Ili)g:vlilrﬁsg a small size and when the size of a coding unit is |large

the frdéiincy ok covespveduizovmly Hrdeviledheasdiest HADgac Hetpinzined by sdaR08}g For
exanpl e, whem,a,Bi, ﬁh“&feseﬁgl{%ﬂ s @'22/6 qf%&irﬂv%ﬁn € %dgle'ﬂgra %&M@@%&é}e size

of 64x64 i s encode iclt nber of over head occurrence

times is m MPORENE: Sizghapd Se\lap¢sctfdh%plxm|18%2 h%i@ceph@ e Pockdgllmay
di vided i nt Ovéﬂ?l Ta6N, fgls Wil h@wrb@\dleﬂglb%@ﬂl Sdtzewath rddedde tosmmg@!ed | n the

expli CI @ (gmvber of rhead occurrence.times is
Accor dilhgtly, tﬁ{ E? ‘E{rF‘tShaEﬁﬁl a‘ﬁi‘éeda@c%‘}P‘éﬁaPFgm?%onaY?C&%é’Fﬁ&F%?’? frent
can sel ect oneaoéxdniygargepibodimenmode and the inplicit node based on the size

g{ ngecﬁg%{]g u rlietf r‘HﬂS % ﬁl(ﬁmlbto H}evpﬁ%élé) L%éﬁr arggac%w b a@%e?l?g]torﬁﬁ é%tﬁ%gu?%e [ 205]

si ze of coding ' ncod ( e i mge
decodi ng et Wl f@cg@ofrrdterﬂge tn@tlelx ém.*o@raprydleﬁ@b@ﬂthn@mrsn i206 by atsimgahe n
assocl ation %édﬁbd%h%%u%oté& 1ﬁuét§atédelﬁrﬁ@e[ﬁ&%é55haﬂ@ cﬁff%i?tts*ﬂzestaﬁ@slpi gdi ctor
910 sel ects, based on a of a _current bl oc er a noti on vect or

of the [EWr entFop Pmplpswlé%%@ae Pﬁthﬂ?@rr@wml@%ﬁ ]tz()QﬂH@XAthedHéelﬁ hpt4 tditcerbde.
For exanpl e, wheru&esl NGKUIM20smMesRt deiptinge afil§ nheapideld, a3hil@ustrated in FIG.

inter- di , t.i t f th ded th
expt1 ert moad ZCxHi RiRER EaER Bl nbior b SHEEb R R0 B8 o8 4 STl e ot e
than 2 are i mae ppebdincidedjonyttei poxely E2X20nsy bd sdf hkehavedi shgpausthershar theencoded

in the inplicg i er exenpl ary enbodi nent, the
prediction u%h&]pe O%Sgn&gg%gé?ﬁft? 1'29,(?1 qurrgde or the gl icit node for

each pilé¥re dHGsIIe éllushiptes a Grmplateiusege g@ﬁaﬁa&cmewrsw%g telfsf 4espehng f or
each pi ct ur e @hncthdreReMplaty ehb&Ii@¥i. i cit node or the inplicit node can be

sel ect ach picture lice u y S|der|n t hese i arac-
VO zoﬁf%ii?sz b Rt 686@31\%0{3 P%‘?‘F&? elhvishice éle%}rgenb?aglaé?@g
uni ts incl udada msad aandmhlyeanomfahupﬁemlzst a@Jacemtb the cpﬂedlbcktdkolri()emded by
Sel ECj[I ng an rexam qe Ilr ayrﬂ)? f; la )8 SlIlCI ! nﬁlree 1%10t se%en rrB(e{ CI t
mode in consi era I on "RID cobt 20 or e Aot 10N ors of
codi ng uni t s fionthmdegithe mirge Pkads U222 lmvng the size aﬁ4ﬁéa®mt ﬂoyh@c@mm: bdk
Wi t hout wusin f

91%66‘ EFIGX PArh ?ﬂﬁst#&?%&'% ’terﬁi%ﬂqur ééa?&%alﬁfcn% Afs b lbg 319%@ ’%(él

i ncluded in icture or Ice can on-enc |an|C|t
node. [208] Aé@é?rﬂ ith etuppeinisttisice ob Keenpireent blegh ddiived it thetf}ﬁé‘tfﬁ?sé& RIPRZ Ui t
910 may sel egixeldwljR¥A toGhd u @Igd@ Fhekdi, dnaml pigditin FRABwWBASOE Ak dhgisher a
current bl ock. has w&ﬁeene 1? the5|p node. The skip node is an
encodi ng nod&%S Rt t8 S e CB’ PHFGF mati on i ndicating that a current

bl ock H&$s]beernfommad@dationt dififerenk kipesnadeshises e chedechplatdshiesdribed abavengitia pi xel
val ue. reference to FIGS. 12B through 12D may be encoded separately from a motion vector,
may be encoded as slice parameters and inserted into a slice header, or may be encoded
as sequence parameters and inserted into a bitstream.

[199] If a mode of using a median of motion vectors of adjacent blocks as a motion vector



[209] The skip node is a node in which a pixel value of a current block is
not encoded if a prediction block generated by perform ng notion
conpensatworrougismizia noti on vector predictor as a noti oRCYA&R2011/00300he
current block is simlar to the curre&dt block. Thus, as a notion vector
predictor is generated nore simlarly to a notion vector of a current

bl ock, a probadiidtotiy defineN@othplgitiede Ur, aadif Hhodkof gtnbﬁan%&inn)timdzectbs
hi gher Accordin ed in the

|y, .a bl gck encoded in e can
oxpl it moae et SRS pistoet BB R B AR rEOR R et {010
sel ects one afottoheeewppiedictorron be gmératbcéusmpbm:oftthandrelmpicbltdw@snmphsit a
notion vector, pre C ) I oder
920 and the seg%ngh%%gﬁ %93%% g%ﬁa&ﬁ@ %@%ﬁ%%gﬁ a og?egﬂﬁgn%éé&ﬂﬁﬂﬁode
and a noti onMAaskes By an l[rrzlgi]enqw@lgprpgqssen@tfd@fmez@then@f@aéeﬂqmﬁb@uww @ilbout
a notion vectagﬁmQ%ee@gcgglg b pRicegs.current block. In nore detail, when the
predlctb&ﬂ unlg 8 | eCts that a notion vector of the current bl ock is
encoded t hd3L%pfs t6l¢ctifBde, the first encoder 920 encodes information
i ndi cati2eig t hatheee mmy beNarkas ceiterjfarfedihe pesdihiag uneer 0ge rdeaioae of tet dtve-

explicit rmd«%le ul e(liggzq qar}lo nanldqdl ﬁcﬁmo ev\,hi ch notion vector predictor
candi dat e has“béen tded'a e notiron vector predictor of the current

bl ock. [PQ22] ISincedwietof @rp,luralﬁtya)f piqmloaIVﬁttyr piedietsiricandigaes ioselpeted ircther

candi dat es i I 11A
through 11C, I&Jnl or rrgaei tgﬁﬁ@g{ ﬁjggtgl? whet (ergga t(r) Engoglgg V%?&gg%%aﬁle@g

posi tion co- blekicary bopelecteddnsieads en@e lefwﬂomdmﬂng oge plaspluradity glemerion i ng
mv tenporal, vesoRpleliRe coididattLiNRAERIel Ya gl’éﬁ@ﬁ@k’dﬂgaaﬂlﬂ@inblh@h@ﬁn;ﬁlch'rﬂﬁés of a

t enpor al | foIIovm icture, is al.so enco the contrar when
L rer ot vt S 3R bl ey R R Dt ies 521 B PO EAP P bt ook

i s encoded i wetthein thpbxpicit matdehechdse afprotabilanodihercatiz® ag prodesuirigos it i on

i ndicating t S been
generated i nﬁ?ﬁ td?leve s%ro\ﬁgté}p(} Fdlg{e‘ggeﬁ%%rfg; %lﬁ ]FM E&%@ d%e 4}

encodes i nf orheatd @dmg'idnﬂaﬂtvmggd trhvd] ot dnshwhescthe ﬁlZp pbareding unf IStlh@eéhﬁr rent

bl ock has begp g@ﬂ&er&beg}h%&gm%&g@cﬁgsepmgeé @acent to the current

bl ock. If two or nmbre inplicit WO 2011/0 7321PCT KR2011/ 000301 28 nodes are
used, tR®If i r dtor grupRier Vo piglrg %ﬂuLaHéleé@f'@da@ P ePEngRRitHhavingihe 878 9§ whi ch
implici tberDd(64h64251f%ﬁe(§rtdeiﬁdletéka@ﬂﬁfoﬂé &h¢ hempatdfeonetesd cupepdi tiharis af. the
current oc e |

vector pred: clrgt R g e EhinilRt Gegmheseannd SR TOITedPi F ange
based on not uoits haednothe pizedif 32x32 s@ndidddtie theakplitiemode, rienburbbeyek oaertiedsly
searching w r nge set based on pixels of a previously encoded
area adj cen%@%dgr&ﬁéﬁglﬁ%?e{]n? block, as illustrated in FIG 12C [215] The
second [&¥HoderAwglieglyolie srediction vk N eewsrdipg taaceremakry Simbedinsasesn on a

hotion vect OrselQétQﬁilb ok He Splisik HobednddhetiMBliRE ROUE bhRD oHMhd siLEF a coding unit
Al ternativel t he second enfoder 93? gener ata a difference vector by
2 GYE (s Heft-e

subtracting YN FIRPER NFERX 8 1HEHe d by the prediction unit
910 frgpoilhe rBitdeahe viee bk cafing tneit hhe &nigetdnocdking eretioatad tisingge @seddingf
noti on conpen e?hodo r&d encodes tion abo t.he di ffere ce vector.

(216 71 G 13 BRinRERR Dbl AR BN S5 et b BEERGT IR not i on
vect or, accotdiGhgl taod arremmmmdaxsylgemﬁpm rﬂsmredlptz)l?}O miecafmbamltqmgl depdooff or

decoding a matcgpf@mvegéko twheMBE £ hofBY vE&od mhyée&ﬂer% Blotcia?sé ,ﬂ%@gz it

appar atus 200 descri bove I n association
decoder 500 drsslerr H@dr%svénqdﬁ Baregamale; Whew%nw@s \shoswdppthﬁaw%@

described in aﬁbelhwrlpredﬁﬁ&& rnﬁdtﬂﬁ \Ie@toFsJ &ﬁthel&;dlﬁg fimtsl a@é\eﬂcﬁ)ﬁéd)fn t@l@@@pﬂoﬂg
apparatus 130 a.secon 1320, a

ncl udes a first cod
o on Ui e b e B STOSE R e bt B B e ROy S rroTHEoH | ot
decoder 1310 pteliaeltsnitivhoeomtd @nhabalitg enitsoiré envodetinahe pnglitiichode. of  a

t k i
Gocodet 830" Bl LofEL PSR sisob e SR brelbgf Rl 0 KiPeclce Ble
predictor of eKPﬂelltmﬁdfeWthblmﬂwlmgd%@éna@@@g@opr.shcq it Siaskeiimiage wbatecor t he

inplicit nMOdeeristics are different for each picture or slice unit, the explicit mode or the implicit

mode can be selected for each picture or slice unit by considering these image charac-



[219] When the notion vector predictor of the current block has been
encoded in the explicit node, the first decoder 1310 further decodes

i nf or mat w0 20ndiscRti Nng one notion vector predictor usedPa3/KRe11M®HI0ON
vector predictor of the current block7anong a plurality of notion vector
predictors. [220] In addition, if a plurality of notion vector predictor
candi dat es i m&isude Matidnenpeiabf @esprinde thanven %hﬁeﬁt@fl@memﬁeh&dbaﬁlbes 11A
through 11C, i nf rnatlo i.ndi

et o oo P SR RSeER b Eh SRR o R Shong U SRR PRgk A i ng
nmv terrpor al , thesingplioltoaddeoh cansidempomalf|RDproscedi ng picture or a bl ock of a

tenpor ably f olilg (DU P 1 bSoRl 8oRRAf ety SRERLS BIRLASR. Voot o

predictor of the c ent éen encoded node, the
first decodeexaglypregigted w@ﬁetrusmctb@l explisitaners: n@ﬁon Nent@rétqf ﬁlj C@ﬁng Mighe of a

plurality of jidiRleGh the @tﬁfe Aafcdesnyssdlclioh-anreadeinthei ldlﬂﬁod'e%t or WO
2011/0%£%ﬁ$PCE%§§2011/ 01 29 predictaor of Lhe current 6 %F %% The

i npl i ci de rda%g%?% T PR IFPORBRS S BEeiOB MBHPLY BRYSEIeS! Beir r ent
bl ock is genercplﬁcednb&e sethé hﬁgicat 1aedy eRed amgﬂaerthasedumt blck bas N@Qteﬁéoded
predi ct or cand daj es o EPQ&?eHs%%QQ%dﬁpd b q&p q% i sear ch
range set base&1 N oplXET s o? previ ousty ecoded ared’ @ ? SR forgt e
current bl oc kndleaslngltlhalatcm&t:etd)loqk ek Geen @Cod¢Pd3he Sﬂhe nmlc@mhcc}é@b‘dehmmzo

decodes a diLf de]{%cjg NEcs between a notion vector and the notion vector
predi ct or of tfwg Peént al(gllqock included in the bitstream [224] The

predi ctlP@H unilhesEpomedais papeds ig Whith dpixgleadusy ofsr@icat fjpclor nopenceded digt

bl ock based @rdiinibMbRr Rt worth rfmidn% fd0bn REAE IaGh&TonOfeciohe
current bl oc% whi ch hasg%een c}gqﬁ ﬂ@ m@ e 25] When

t h
Che Tht or ot P PR T (gt BrbRiaso A toshs itk BfgoL
whi ch has beamaﬁnnmdezdctbnpﬁehmcem)gemmtedmde simfartieeod@dtion tm:tcpr(ﬁdrouhem

unit 1330 ge i on n wect or
bredi ctor candinag s SauEsaRodRE LR e G h, ATHAPHE Y €Y OF
and 11A to 1todargly.sseck encaded indhargkip orode eant be enmodel! it the extflicitheodsur r ent

bl ock. ﬁ?(ﬂ6] W&nﬁ%%a&%@l@@' @He@tﬁ%@%%edﬁé@r%n%{tmﬁ sYBGL Bhe B tﬁ@'e %t of the
current bl ock been encoded in the inplicit node, ecoded, the

predi ction umiqdepsdihegamdicimadernd dasimisas %@r@rlerl Vﬁ?tewre%rorarwr%g &utheent

bl ock using ktleeks rr@ﬂe pthé(ﬁksﬁ enmleu@maﬂdrth@ser@be&bmbwmd@simwrﬁanaﬂj acent
to the curreni3 b[l ock d(gt ai | Ipred| ction unit 1330 generates a
medi an val ue *BPUHBES l%l@f)g?gn ?H]SPBER% dj acent to the current bl ock as
t he notl2b veckherfirptreadodsr 820 efcadheinfemragion abd)tticalm«mong@neurr@reels:t@ﬂtd anot i on

vector pr ed! ehak@iodkf SIS RhOF bidpte REATE YOt AT ELERENSH RIS

usi ng pi xel s adj acent e current I on vec
restorer 1340f ﬂ@ﬁl@rﬁetsblaclwmen@?dedeltth@rexelrwlt mede er@rfit eltﬂOé@l@%@yﬁﬂ@@ﬂﬁm g the

mot i on vect ofoia8idh Qﬂcﬁéatﬁ@@l@a&@trﬁ%dﬂw&t%@ RIREhOtak @BerPanErale'%ﬁQt lhbﬁ
di fference vector gecode he. second decoder 1320. e g g noti on
bty %@q

vector is usdPdrapd mpTBHioBgRYEHE AL BIOTOR SR e cef) G 14
i s a fl owchantedds the metibodeabr gradiodic bfjthe comtntdtockect or, according to an

exenpl 6[15 Y2]enbcig iaﬁ%ﬁ%n, if a plurality of motion vector predictor candidates include mv_temporal
described above with reference to FIGS. 11A through 11C, information indicating
whether a block 1200 or 1300 in a position co-located with the current block, which is
a base for generating mv_temporal, is a block of a temporally preceding picture or a
block of a temporally following picture, is also encoded.

[213] On the contrary, when the prediction unit 910 selects that the motion vector of the
current block is encoded in the implicit mode, the first encoder 920 encodes in-
formation indicating that the motion vector predictor of the current block has been
generated in the implicit mode. In other words, the first encoder 920 encodes in-
formation indicating the motion vector predictor of the current block has been

generated using blocks or pixels adjacent to the current block. If two or more implicit



[229] Referring to FIG 14, a notion vector encodi ng apparatus according to
an exenpl ary enbodi nent selects one of the explicit node and the inplicit
node as awowrdda/msf32encodi ng i nformati on about a notion veCTMR2PrigdIIIOr in
operation 1410. [230] The explicit noe is a node of encoding information

i ndi cati ng one notion vector predictor candi date anong at | east one notion

vegt OL pr ed: eicdes @@ﬁﬂé(ﬂdﬁ@flﬁﬁeﬂd@ﬁ@fgmtﬂl u@heﬂﬁncadmtémtlmﬁmatlﬁg edii@t or,
and the inpli

f t dj cat t hat
ot i on- vect or Brelmeie R e BecHO geRdra bafelide S ekl OL e ks
i ncluded in &lg@kevi ously encoded area adjacent to a current WO
2011/ 0 1P
veot o 5 8ai ot ur Tpat: Hega gy 38 a taRRn I Bh O DRRMI UE TRl 1
associ ati on Wack iFgasratadhy tf‘étlf!l&)@ea!l_cilﬂtaltlgﬁ basedl omm@tion Begtey IZFQ@CtO[fZBl] A node

can be sel ecicgelii@asest tﬁé‘cﬁrlﬂi@lt $ioeR afd bR s&a&'&lﬁﬁﬁﬁvltﬁin%arch r8nge Bt BIRRd By of the
current bl ock, or selecte

nit curren e r sI| whi ch
the current BPSECHAPEHER HE’%FO rzr?' ISP F%t@theéz%@éﬁ%%n %f&ne%&

according t o 18Qet her the current bl ock has been encoded in the ski p node.
[ 232] peration 1 n yect.or en r eterm nes a
ot 1 on 00t or pFaaraesneadel S FFhs Py Y FRUShaBISER LRuBRPRRAL AR ARG, "1 010
I n detail, tMenwnnwdnrmedmandew@mdwd@yappaﬁémuendem@Hh%degumvmdtm@n vect or

predi ctor of LARICHERILIOLARKBAPEHRNL NS dublrdciliRdR: Abubiplig] t mode

selected in operation - In nore detail noti on vector enco

appar at us deﬁ)éfrdmtnre&ﬁnentedrﬁyt% predisgiopung PeB fronpihe cagignaseter a%lﬁgulaf«ntr east

one notion VegdcRigeREr@@H Gl @festBHE ndAbe campbhatioPindéhcestifforPhesH sioak thef the
current bIocléf n the explicit node or deterntnes the notion vector

predi ctor of HIfEREGPEERY bl ock based on bl ocks or pixels adjacent to the
current2ii]ock RIG. 1 e d biptk dibgranpatean dppadius 1600 frerrdatoding 4 486ipon tvbegonot i on

vect or encodhagm%ﬂggggt&&ngﬁggdgﬁx?ﬁé rnatlon about the notion vector

predictor deternmn ion [234] In the case of the explicit
node, tRAE/Inot thaprecatt@r13é)ﬁcfod¢16r¢gdmg|eam@ttqmsveet®codle1§h may denedlided inled cat i ng

one notion Veah ey de%@i‘ﬂg %ﬁ’a[ratﬁ@@@(b dalBb@MRYe & ads6@8GorOR e FRE | 05 HEGh&e
predi ctor candidate an formation i ndicating that | nformation about the

not i on vect odegdelPd %qsceredt%beveur%serﬁlatmnowh K& pudkh nendsdisertibsdihe
explicit nmodeetafl2R&ErridE BEUG! | A, mbtonaveplod daddding dpparlisi 1300 iRGEdRK apir@di Ct or

di dat | u t | d i ped i f t | GS. 11A
Chr ough 110, KB b Sor R CE5EERG haPRar Bl ok *E 566 GPOGIEs o
position co- k@mmted&MMth the current block, which is a base for generating

I f | ock f
m tep@?{@ fol edirld &E&e‘i’ 131’?‘0 Eié‘c’SH ﬁf ﬁt(lr}ha%l’?&ﬁ t?g%ogioﬁt\}éct%ﬁgf edit o?g or a

terrpo oW ng SO €en case

inplicit m)déurf@fﬁéﬂ(rff‘tlit Wbt?h\}%t’flt?btde@ﬁb@wma@pba¢ﬁétlbé %ﬁﬁ@b@l@@dﬁ?fnlﬁdpnatl on
i ndi cating tﬂ@éocfebﬁtf&‘?ﬁdti@ﬂ uycﬁ@attﬁrg vit{e i qte%o@én RO di@nt oflth@elrdias been

generated ba | ocks i xel s included in a previously encoded area
adj acent to ?’fﬂ? 2@? B%er’iltenﬁ? Eﬂtenextpﬁélt 8%?218 Othedm;BPE]f Bo9€y of inplicit
nodes, [21§ nDtWhen t&he@ﬁdlfoneilecmdpﬂ:glc&ﬁpiﬁlﬂﬁd]ﬁreﬂﬁb’loa‘:luhisﬁeén eneddeir theor mat i on

i ndi cating Ongﬁ)lcl)(‘fl'%,\}t‘;]lhgfhale%rs{ decherl hCeIr tgecmaes 1nf IJtna% 1ncf' iC tlngP)lrleCI t mode
may be a modé ion ve pre rctor a curren I"ock is

gener at ed byngemmwngoap@é@nuhmwhmgbeba@edVdnonmmdmhnvédmomnpn@MDdt@nong

candi dat es of, ffigi§ q&&&gﬁkaggkgéﬁguay searching within a search range set
based on_pi xel's o? reV|oust encoded area adjacent to the current bl ock,
as ill Lﬁ%%(f lat edn @ﬁdl’:p@ if 4 plarality of motion vector predictor candidates include mv_temporal

described above with reference to FIGS. 11A through 11C, information indicating
whether a block 1200 or 1300 in a position co-located with the current block, which is
a base for generating mv_temporal, is a block of a temporally preceding picture or a
block of a temporally following picture, is also decoded.

[221] When the motion vector predictor of the current block has been encoded in the
implicit mode, the first decoder 1310 may further decode information indicating which

one of a plurality of implicit modes has been used to encode the motion vector
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notion vector of the current block. [239] FIG 15 is a flowhart of a

met hod of decoding a notion vector, according to an exenplary enbodi nent.

[ 240] Referrbﬂgmﬁ@r&ﬂﬁ&(ﬁuintakﬂption vector decodi ng apparatus according to
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nodes, the mabowninwewictrtiol &dhdilGg. aAppar(R, uad i tb Ui € hed usksdodahe nfodomat i on

|nd|cat|ng OQ%mBE%%Hgﬁﬁg?ﬁ%kh&%nﬂ&o]?pl'C't nodes. [244] The inplicit node
[

may be a node I'n ' or predictor of a current block is
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based on pixels of a previously encoded area adj acent to the cufrent bl ock,
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di fference vec vect or
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[246] 1 n opebaickan the58Qtiornt mmrmredwon/dcrh@cuMbwch@r gpparted the rrgmmervattes t he

ot ion vect or, Bf &gl &fttgé cifent Bﬁ%cﬁ"d a{}EmE%Q‘Eé‘f d%%ﬂéeﬁ@g&?e ﬁé?ﬁpgefgl%ﬁr @%&%@80 about

the notion véctor predictor, in operatio
detail, the Mistsusientyleclor decodlng appar at us generates the notion vector

predlcq9®70f thﬁIﬁMRﬁQﬁkK@h%ﬁ%aﬁﬁﬂ@&&h&ﬁsﬁﬁmﬁbﬁV@&beﬁm&cﬂﬁgﬁbﬁkk%@e

hmpliert md%ummmgn?le%l(gcﬁ)tnavlelctor %)rrza?ilc?(?rtgleggraég tfle prediction unit 1330 and the
difference vector decoded by the second decoder 1320. The restored motion vector is
used for motion compensation of the current block.

[228] FIG. 14 is a flowchart of a method of encoding a motion vector, according to an
exemplary embodiment.

[229] Referring to FIG. 14, a motion vector encoding apparatus according to an exemplary
embodiment selects one of the explicit mode and the implicit mode as a mode of
encoding information about a motion vector predictor in operation 1410.

[230] The explicit mode is a mode of encoding information indicating one motion vector
predictor candidate among at least one motion vector predictor candidate as in-
formation about a motion vector predictor, and the implicit mode is a mode of
encoding information indicating that a motion vector predictor has been generated

based on blocks or pixels included in a previously encoded area adjacent to a current
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2011/ 087%41 pcin Krexse pode sealicytamogy, thepgotion vector encoding apparatus encodes in-

formation indicating one motion vector predictor candidate among at least one motion
vector predictor candidate and information indicating that information about the
motion vector predictor of the current block has been encoded in the explicit mode.

[235] In addition, if a plurality of motion vector predictor candidates include mv_temporal
described above with reference to FIGS. 11A through 11C, information indicating
whether a block 1200 or 1300 in a position co-located with the current block, which is
a base for generating mv_temporal, is a block of a temporally preceding picture or a
block of a temporally following picture, is also encoded.

[236] In the case of the implicit mode, the motion vector encoding apparatus encodes in-
formation indicating that the motion vector predictor of the current block has been
generated based on blocks or pixels included in a previously encoded area adjacent to
the current block. In the case of a plurality of implicit modes, the motion vector
encoding apparatus may further encode information indicating one of the plurality of
implicit modes.

[237] The implicit mode may be a mode in which a motion vector predictor of a current
block is generated by setting a search range based on motion vector predictor
candidates of the current block and by searching within a search range set based on

pixels of a previously encoded area adjacent to the current block, as illustrated in FIG.
12C.
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predi ctor further conprisés_a nmedian value of the first notion vector, the
second WO 201rk@8 #ionpeHiKDOMIORIoBR: 158k ode-vect or, and the third

not i on [¥£3t or .In the case of the implicit mode, the motion vector decoding apparatus decodes in-
formation indicating that the motion vector predictor of the current block has been
generated based on blocks or pixels included in a previously decoded area adjacent to
the current block. In the case of a plurality of implicit modes, the motion vector
decoding apparatus may further decode information indicating one of the plurality of
implicit modes.

[244] The implicit mode may be a mode in which a motion vector predictor of a current
block is generated by setting a search range based on motion vector predictor
candidates of the current block and by searching within a search range set based on
pixels of a previously encoded area adjacent to the current block, as illustrated in FIG.
12C.

[245] In operation 1520, the motion vector decoding apparatus decodes information about a
difference vector. The difference vector is a vector of a difference between the motion
vector predictor of the current block and a motion vector of the current block.

[246] In operation 1530, the motion vector decoding apparatus generates the motion vector
predictor of the current block based on the information about the motion vector
predictor, which has been decoded in operation 1510. In detail, the motion vector
decoding apparatus generates the motion vector predictor of the current block

according to the explicit mode or the implicit mode. In more detail, the motion vector



[Claim7] The nethod of claim5, wherein the at | east one notion vector
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every unit of the apparatus or encoder, at least one processor that is connected to the
bus and is for executing commands, and memory connected to the bus to store the
commands, received messages, and generated messages.

[251] The computer readable recording medium is any data storage device that can store
data which can be thereafter read by a computer system. Examples of the computer
readable recording medium include read-only memory (ROM), random-access
memory (RAM), CD-ROMs, magnetic tapes, floppy disks, and optical data storage
devices. The computer readable recording medium can also be distributed over
network coupled computer systems so that the computer readable code is stored and

executed in a distributed fashion.
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based on the decoded information aboud the notion vector predictor of the
current bl ock; and restoring the notion vector of the current block based
on the generated notion vector predtzyﬁiyq d the decoded difference vector,
wherein the first node is a node in nformati on indicating the notion
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by using pixels included in the preV10usly encoded area, is encoded.

[Claim 2] The method of claim 1, wherein the selecting the first mode or the
second mode comprises selecting the first mode or the second mode
based on a depth indicating a degree of decreasing from a size of a
maximum coding unit of a current picture or slice to a size of the
current block.

[Claim 3] The method of claim 1, wherein the selecting the first mode or the
second mode comprises selecting the first mode or the second mode in
a unit of a current picture comprising the current block or in a unit of a
slice comprising the current block.

[Claim 4] The method of claim 1, wherein the selecting the first mode or the
second mode comprises selecting the first mode or the second mode
based on whether the current block is encoded in a skip mode.

[Claim 5] The method of claim 1, wherein the at least one motion vector predictor
comprises a first motion vector of a block adjacent to a left side of the
current block, a second motion vector of a block adjacent to an upper
side of the current block, and a third motion vector of a block adjacent
to an upper-right side of the current block.

[Claim 6] The method of claim 5, wherein the at least one motion vector predictor

further comprises a median value of the first motion vector, the second
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reference picture and a temporal distance between the reference picture

and a current picture.

[Claim 8] The method of claim 7, wherein the encoding the information about the
motion vector predictor of the current block comprises encoding in-
formation indicating whether the block co-located with the current
block is a block of a picture temporally preceding the current picture or
a block of a picture temporally following the current picture.

[Claim 9] The method of claim 8, wherein the information indicating whether the
block co-located with the current block is the block of the picture
temporally preceding the current picture or the block of the picture
temporally following the current picture is inserted into a header of a
slice comprising the current block.

[Claim 10] An apparatus for encoding a motion vector, the apparatus comprising:
a prediction unit which selects, from among a first mode and a second,
the first mode in which information indicating a motion vector
predictor of at least one motion vector predictor is encoded or the
second mode in which information indicating generation of a motion
vector predictor based on pixels included in a previously encoded area
adjacent to a current block is encoded;

a first encoder which determines a motion vector predictor of the
current block according to the selected mode and encodes information
about the motion vector predictor of the current block; and

a second encoder which encodes a difference vector between a motion
vector of the current block and the motion vector predictor of the
current block,

wherein the second mode is a mode in which information indicating
generation of the motion vector predictor by setting a range within
which the motion vector predictor is to be searched based on the at least
one motion vector predictor and by searching within the search range
by using pixels included in the previously encoded area, is encoded.

[Claim 11] A method of decoding a motion vector, the method comprising:
decoding information about a motion vector predictor of a current
block encoded according to a mode selected from among a first mode

and a second mode;
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[Claim 12]

[Claim 13]

[Claim 14]
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decoding a difference vector 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 information about the motion vector predictor of the current
block; and

restoring the motion vector of the current block based on the generated
motion vector predictor and the decoded difference vector,

wherein the first mode is a mode in which information indicating the
motion vector predictor of at least one motion vector predictor is
encoded and the second mode is a mode in which information in-
dicating generation of the motion vector predictor by setting a range
within which the motion vector predictor is to be searched based on the
at least one motion vector predictor and by searching within the search
range by using pixels included in a previously encoded area adjacent to
the current block, is encoded.

The method of claim 11, wherein the mode selected from among the
first mode and the second mode is a mode selected based on a depth in-
dicating a degree of decreasing in phases from a size of a maximum
coding unit of a current picture or slice to a size of the current block.
The method of claim 11, wherein the mode selected from among the
first mode and the second mode is a mode selected in a unit of a current
picture comprising the current block or a unit of a slice comprising the
current block.

An apparatus for decoding a motion vector, the apparatus comprising:
a first decoder which decodes information about a motion vector
predictor of a current block encoded according to a mode selected from
among a first mode and a second mode;

a second decoder which decodes a difference vector between a motion
vector of the current block and the motion vector predictor of the
current block;

a prediction unit which generates the motion vector predictor of the
current block based on the decoded information about the motion
vector predictor of the current block; and

a motion vector restorer which restores the motion vector of the current
block based on the generated motion vector predictor and the decoded
difference vector,

wherein the first mode is a mode in which information indicating the

motion vector predictor of at least one motion vector predictor is
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encoded and the second mode is a mode in which information in-
dicating generation of the motion vector predictor by setting a range
within which the motion vector predictor is to be searched based on the
at least one motion vector predictor and by searching within the search
range by using pixels included in a previously encoded area adjacent to
the current block, is encoded.

A computer readable recording medium having recorded thereon a
computer program for executing the method of one of claims 1 through
9 and 11 through 13.



