Description Title of Invention: METHOD AND APPARATUS FOR ENCODI NG AND
DECODI NG MOTI ON VECTOR Technical Field [1] Apparatuses and net hods
consistent with exenplary enbodi nents relate to encodi ng and decodi ng
a notion vector, and nore particularly, to encoding and decodi ng a
motion vector by predicting a notion vector of a current bl ock.
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[2] A codec, such as M0V1ng 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,



[ 5] The above and ot her aspects will becone nore apparent by
describing in detail exenplary enbodinments with reference to the
attached drawings in which: [6] FIG 1 is a block diagramof an
apparatus for encoding an inmage, according to an exenplary

enbodi ment; 171FIG 2 is a block diagram of an apparatus for decoding
an image, according to an exenplary enbodinment; [8] FIG 3
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[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



according to an exenplary enbodinent; [12] FIG 7 illustrates a
coding unit and a transformunit, according to an exenpl ary

enbodi nent; [13] FIGS. 8A through 8D illustrate division shapes of a
coding unit, a prediction unit, and a transformunit, according to an
exenplary enbodinent; [14] FIG 9 is %2 bl ock di agram of an appar at us

for encoding a rmtlon vector, according to an exenplary enbodj nent;
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[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



Best Mbde for Carrying out the Invention [24] According to an aspect
of an exenplary enbodi nent, there is provided a nethod of encoding a
notion vector, the nethod including: selecting, fromanong a first
node and a second node, the first node in which information

i ndi cating a notion vector predictor‘bf at | east one notion vector
predictor is encoded or a second node in which infornmation indicating

gener at i on ofcuarenighlpdn whewsinohe freerd medt is garads imwhish wepanaties ingieaing n a

previously e ng‘éﬂgﬁdo@éﬁﬁe a1dkiaf %&ortp@edectw rsefting Brapk withitWhieR e, motion
det er m ni ng a rent accc?

ector._pre

cerer 1 g 8 TR LSS REe ool OF LS CUL 0l BISE AGEREAL
predi ctor of Whwachingevithihthe séarchanniedrycusthigrpixeds idélhdesin theepredousty

bet ween a ”DténQGde\dea?éaOfseQEocfeBe current bl ock and the notion vector

redi ctor the current bl ock rein 9 de.is de in
Whi ch i ﬁ%r et {679 HRE LA AR a%%@%f F’i:?ﬁlP ﬁwf?t"ﬁe%%wﬂ”g
predi ctor by mehod ofdeaodig & argen wedidri uhewteﬂmki 1md11mi1mg)1demdmganitounanon
bredictor 1> #oPuPEmdEa led haRed (Pl e Bloek BARkePEo/ARl! 00 EL O

predictor and by sear e searc dg’é usrrng pi xels

i ncl uded in t¥§kcisd éwwgqm,g alifgioneds ad agecqnd made; @fhng Qéljff efepge vector
sel ecting t hebehidenta oD v@Etof HEthE &ﬁﬁﬁdblﬁﬂd&drfﬁélmbﬂ@ﬂ vedeor pRIdatdr of ghet he
first mode or, the b%oc%ofg‘é’ ﬁ}?det&an%&ﬁjonov% 3 den !2) oﬂ?‘e %Qrtrénrt]gloclt( Qaes% §§t
decreasing froma sizeée of G I mum co n% it rren

or slice to alespded 1mfimn¢t@n@bpmtéhﬂ mbm@c\rccm[ Ql@]ilctmef thecaent h@CKr@dﬂ rst
node gr t ge SeGemsh ﬂﬁg%glﬂﬁ%edthﬁQ%u%{lmédk%édFﬂ thé geﬁkll‘a@g%tﬁith ﬁk&@r
second node in a uni a cture or .slice 1ncludin e
current bl ockreqiadanBe adofel St SRR Siniive S i S G

may i ncl ude sefoenttiongindihgingians bf ardebst are mtbtﬂ)llslecionpie«hIdeISMS@i&d@md the
whet her the GUESRHodR!IiOf oS mexﬂﬁeﬁjﬁgoﬁrﬁu@n IR PLReratiaBbs hOR0fbn

| east one notion vector predictor include a Tirst notign vector
of a bl ock adjeﬁ'i?éﬁlied’tcg’r QY SRS aragee Wfth‘tnﬁ’é‘“%lh‘th BI0HO Vst Prefictars fybe
not i on vect orseathedl Hakaldn thel prlemndnd motion wepe predictbe and by searchingrvtitin the
bl ock, and a i : .

upper -ri ght SSIE%\J ﬁ%@ghgﬂﬁﬁgg&@ﬁ% ge Hp%glgiﬁ ﬁ%& QI?C%H de%tars ahcgmrrtgtﬂ}eon
vector predi cHgenthgeks iseperdedi ncl ude a medi an vaI ue of the first

nmot i on 38§t or A&dﬁ»ﬁhﬁgm(hsp@t ofahothe£é:@inplaan BmbdiEment] theke(Opiodided &Ct OF .

[30] The at |gast 9h ecodll}gearg %O%ec%rﬁ.gé %;[p%{atus Xclu&{{l,%% ust'cfgg(ldég g/rn%h

noti on vect Orapg%%%ll C(%r asel
co- | ocat ed widerodeh @f@mat@n £bayit @ enotion vecterairedietnice! apiugeniridockregceded

t erpor al <[1I|3 s }a%&fr@m@% WRRie L4R1E PG BRGR DI HoBe Ath RS HEM a second
plC ur e. n Nt or nat | apou vec
Pl cror | of defer HnfeReCRel A Rirlelnot e FenBrg Bmatig® vivre dhie SRt

i ndi cati ng widedkemd tteembtianclectoo pledictor efitheictuertt hbckur predittidyl unitkwhish a
bl ock 0f . Pl Ehifes IETRAIAIHoPhERER) Bk DN E1080basDl 64 e oBlagd in

bl ock of aplctureterrpora | om ng the current picture. [32]
| nformation i H’a]ilaé@fllah%“t\iéi‘?e‘i’ﬂtéqn ‘t“ﬁ’é’f B’ICS’GFPI 8BthF6E%?‘EBl%}<tar‘i‘dtaH%°ttﬂ‘}rVF@H‘E
bl ock is the rdtaekwhich trdseorg thé thodiort et iofithe)cufrere btk bgsetifon tdigenerated

picture or t r}ﬁoti:anf(t\égtop Ere&i}aﬁ) Qﬁc? {l}lgrd otdg ﬁfef’eh}:é’ Vgcmr n@%&ﬁ tﬁer}ﬁstcr}f(gd’qug

plcture n'ay be 1 nserte I ce | e current
bl ock is i nclmefedn which 1nformat10n 1nd1cat1ng 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



[ 33] According to an aspect of another exenplary enbodi nent, there is
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Mode for the Invention [38] Certain exenplary enbodi nents are
described in greater detail belowwth reference to the acconpanying
drawi ngs. Expressions such as "at |east one of," when preceding a
list of elenents, nodify the entire list of elenments and do not

nodi fy the indivi dual el ements of theé®list. In the present
specification, an "imge" may denote a still image for a video or a
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encodlng un|t di videt 110 may divide the current frame or slice into
g coding unitis, the more’a compression ratio may increase. However, when a complex

I
ot least area such as people or buildings is encoded, the smaller a coding unit is, the more a
compression ratio may increase.

[46] Accordingly, in an exemplary embodiment, a different maximum image coding unit
and a different maximum depth are set for each frame or slice. Since a maximum depth
denotes the maximum number of times by which a coding unit may decrease, the size
of each minimum coding unit included in a maximum image coding unit may be
variably set according to a maximum depth. The maximum depth may be determined
differently for each frame or slice or for each maximum coding unit.

[47] The encoding depth determiner 120 determines a division shape of the maximum
coding unit. The division shape may be determined based on calculation of rate-
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



one maxi mum coding unit. [43] According to an exenpl ary enbodi nent, a
coding unit nmay be represented using a maxi mum coding unit and a
depth. As descri bed above, the maxi num coding unit indicates a coding
unit having the | argest size from am)ng codi ng units of the current
franme, and the depth indicates a degree of hierarchically decreasing
the coding unit. As a depth increases, a coding unit may decrease
froma maxi m}iﬁﬁéﬁdleﬁg}’@ﬁﬁ’ﬁﬂ@b a mnimum coding unit, wherein a depth
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include information about a prediction unit of the sub coding unit, information about a



[51] A prediction node may be at |east one of an intra node, an inter
node, and a skip node, and a specific prediction node nmay be
performed for only a prediction unit having a specific size or a
speci fic shape. For exanple, the intra node may be performed for only
predi ction units having the sizes of HNx2N and NxN whi ch have the
shape of a square. Further, the skip node may be perforned for only a
predi ction untrediptn medefRecash peedistion Npignd jrforatpy abaut ¢ {fagsform unit of the
prediction undubsogixgshis i n a coding unit, the prediction node with
t he | east.,encodi ng-errors be. sel ect ed after .perforing. L.Giion
for evelyy pr oat 14 P R P SR RoniRbR B AbyREk Gl W st
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information indi cating whether the sub coding unit is divided'is
encoded. [56]%Y%fMce sub coding units having different sizes exist for
each nmapOirum cRefemigg uwnFIG. &nthe imbgerdeaddinnappbatts 2860 irchcledamignage deta i &-
determ ned f qf:&a6 codl -UNj [ ' ~
encodi ng rmdg{uﬁay ,hgﬁlg?g? b@%nggdd@%lgmgfﬁg%@%%ﬁ%%gﬁégn %%aig% SQF g‘%‘]%%he
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dept h i BINxN. TiBgnagedar adqnigition unk@ 10 pegyirerinegd dptg 2eqopdingtousaxigommay
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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



[61] The inmage data acquisition unit 210 acquires image data
according to maxi mum coding units by parsing a bitstreamreceived by
t he i mage decodi ng apparatus 200 and outputs the inage data to the

i mge data decoder 230. The inmge data acquisition unit 210 nay
extract information about a maxi num coding unit of a current frame or
slice froma header of the current frame or slice. In other words,

the i mage dat¥ibRQisiesi thnbitsgregmiin thy TExERYN deding Wt 15 thatthesimage date he
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maxi mum codi ng_unit nay include information about sub coding units
havi ng i3 f er eRte Bjor@afioneabopi ¢itjision strastoh sreaprximpm codiag upihmay énclude in-
maxi mum codi nigrriation, abandumlxhgeuﬁlisangﬁinﬂe@t 1043 abaﬂdﬁgtto dgpthshad her

eaCh COdI ng UIH(I‘, udCdSIP evrlndxel’\%um[ 6@11 um anafﬁl?a&%tffag 11O a ltOI‘I ?‘n% ea 1%09 &ger
node may include intornation abou a’pre tron“unrt accor gg 0 sub
codi ng unit s,cachéesdinepriiondiiidedt a predi cti on node, and inf or mat i on

about ayda) ansf ’Pl'ierﬁhﬁﬂi'ﬂnhtlor{ £kt éﬁ%eédiﬁ@ﬁo&@fh fherad ﬁffm%?aaoﬁ RuPk 91%dfcﬂ@n

current frame b every maxi num codi.ng

based on 1 o T HEREen ol REE vBR. By imEo R A TS Pt il
extractor 22(1011{128®n'ﬁheutlartmgsfomumtdecoder 230 may decode sub codi ng
units | hUdedrﬁélnﬁ JBath M&%b@&t&@é the Qﬁ%@fr%le W@edoﬁfn%ﬁﬁ%ﬁé@a!?aof

about a division sha e of the XI mum co codi ng process
may i ncl ude aeVB’rye‘HW‘FlP’é‘rFoﬁﬁngé‘é’é asef) On thei %’”Pﬁfqnzfxﬁ?‘éﬁﬁ%‘% ROCRAthe in-
not i on conpernfeahdtion eamstt@rz20nver se transform process. [67] The i nmage
data de er I

based oftt] nf or AR TAR" Ch i oger A0y Eillethh Pt B KB SE G
predi cti on ny@dinganybasgden the laf%@%fm BRuiadivisiorgkapeph g %Paiﬂraumée@aér
230 may al so yeil AQleddifp/Rosss napnehude Mptedictioa proctdshndedhdidtrd piddidias ed

on informti on %?o?% ﬁm ra sf or H1anr1]rlwte OftransfSUb r((:)g%l ng unit. [68] FIG
3 illustrates HI erar Chirkal units accord? t'o an exenpl ary
enbodi nEnl . The image data decoder 230 may perform intra pred1ct1on or inter prediction based

on information about a prediction unit and information about a prediction mode to
predict a prediction unit. The image data decoder 230 may also perform inverse
transform for each sub coding unit based on information about a transform unit 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.



[69] Referring to FIG 3, the hierarchical coding units may include
codi ng units whose wi dths and hei ghts are 64x64, 32x32, 16x16, 8x8,
and 4x4. Besides these coding units having perfect square shapes,
codi ng units whose wi dths and hei ghts are 64x32. 32x64, 32x16, 16x32,
16x8, 8x16, 8x4, and 4x8 may al so exil® . [70] Referring to FIG 3,
for imge data _set 310 whose resolution is 1920x1080, the size of a
maxi mu di ngWhsn thejrgsofigionighigh Qisthe a@ﬁwt@fﬁﬁﬂwwwelpmmm sizgrofpo 2.
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residual values are post-processed by passing through a deblocking unit 480 and a loop



11 filtering unit 490 and output as the reference frame 495. The

gquanti zed transform coefficients may be output as a bitstream 455 by
passi ng through an entropy encoder 450. [80] To perform encodi ng

based on an encodi ng net hod accordinghto an exenpl ary enbodi nent, the
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de- bl ocki ng A ipvesseCuantizgr SHbandgesiorrd (o vyl VelHes Dygees igirqygh an mverse
i mpl enent ed, tf@kfoanaiAIDETheassital dxiagseardfes®aidtaoeoréingesieddass initk 8gbeihgd

hi h
w0 Lhe | e, HSRORel o 80080 SRARL R LOGM i LRGs da6RdR Lo

an exenpl ary resiodiareation comeerpaﬁos 860. Fhorestorgsl C@dtnlgelpys @ré @smiépr BE@CUQIhe
i nverse quantdfzgekt codidg uhidCor JNERT H8né Byagiﬁﬁg Efﬁbug‘ﬁﬂaodebtobﬁng Qhift 870 and a

di ct 55 t the . d it
B the 1 oop tpor Byl e BRGSH {100 A aeEaer B0 gt
i mge decodi MPOpthe cessse srademutr 540, shenmird prgdictn 45 G ghaxontpensatas 360.dbeliderg

uni t accordi rlﬂoél&gdﬁlﬂtﬁ&arﬂ R Bh ﬁlt&% i 980 n?agcbe%nbfeﬁﬁﬁt%@%} &8hdple, as
[84] In particular, Intra, pre e noti

[
conpensat or it o Wéreafn lthfaﬁdd‘H?‘f“ %Wﬁ%’%ﬁbﬁs eyn
a sub codi ng ﬁmnthebmag@dmodh&r‘jo&g a maxi mum COdI ng unit and a depth,

and t he ver SE, ég #E&%gr &%&94 HEL Iié?:%ﬁ‘ﬁg &Fg@{d%%oéﬁﬁ%ﬂ zﬁ Re¥lary em-

consi de g t he st orm uni ustrates a
mexi mim codl ﬁzydumﬁnf theaP%%SéQ;alilerrgﬂrem fiecoafmﬁg the BYPIEE AeAtiZeTiSL0, the
according to 1ﬁi71=,|rl§-9<tﬁdﬂi9ﬂoﬁﬁ%f 540Pmel iﬂmqiedlcdtdr’ésb&ﬁk m-ﬂﬁﬁré bm%aelsaeacml thg de-
apparatus 10Q,1 1} ustr an e_decodi at us
200 il 1l ust ra&écfk r%LEIHé% ﬁlg}ée ]ﬁo%ﬁlé?lc umtIhS%godl n 1mu‘ig'le ecoc?egsa@g or m
encodi ng and idegodicading prasesssy kieeden '@mamnumﬁgl@gcmar a@tbeqori@gm@g A

nexi mé m codi nﬁc&mng t@&ﬂ)t}% 5@@?%&& gﬁptabd Qﬁ‘ﬂns‘?&nﬁﬂ?@t i vtel y set d t
accordi characteristics var., ous se c rdin 0
oot v et o ORSarGREE o5 B Pieficer a6 nfthe HivPRF Smgecto

structure 60(prérh@1oa umitandra iprecigdiom grodeirt a GbCouing ohit bg cgnsrdemngrm maxmdnm g
uni t whose h edogfﬁg uitt Qnd\ﬁcl g%}ﬂh ah& tl@%n@e@& tﬁﬁ%‘f’ofﬂfépﬂg gkﬁ%ﬁgllﬁl\/ers@ tf‘lﬁﬁtnqn by

i ncreases along a vertical axis i erarchic ng unit
structure 60(Pon%lﬁ%{m§§hea51éféfﬁftaﬁfﬁn?f€%@&é’és hei ghts and wi dths of sub

[85] FIG. 6 illustrates a maximum coding unit, a sub coding unit, and a prediction unit,

according to an exemplary embodiment.



[ 88] The maxi mum codi ng unit 610 has a depth of 0 and the size of an
coding unit, or a height and a wdth, of 64x64. A depth increases

al ong the vertical axis, and there exist a first sub coding unit 620
whose size is 32x32 and depth is 1, a second sub coding unit 630
whose size is 16x16 and depth is 2, d%third sub coding unit 640 whose
size is 84 and depth is 3, and a m ni num codi n? unit 650 whose size
is 4x4 H¥d depfhe inpga encpdmgrpparaysn @bidipsteatadrin £1@50angbes nage decoding4 x 4
and depth is ﬁ)p:hﬁtu@ 200 MudtHted RAFI0Y2 UsY RierartRitat ddQinFivRitsid Pesofth BAod Mgt
may be divide dldﬁt od.l;?redl c%iéo_g. units ecr%ch of. which is less.than tﬁe
mi ni mum codi g AHTFNE BEPIFLT RN A Y185 PrECCRSICA Mar By oA 8n
units are showmaxisuordgpthheashior ddaptnedy seaxdcsrdargriontith inggte chagavtdnisdespirh.
That is, a pr@a‘i‘i‘oﬁﬁy9&_a%r&in£{01&ﬂﬁxemtsrﬂf%§é}d' ng unit 610 whose depth
is O rrarﬁgbe anﬁr&e;g}l %tl on unft pse size |s6§ﬁ5al to the size 64x64
of the HHXimu b P RiffREChical coging aisE R e moxifiBswdnz aied0
64x32, a predwhkith 8ra mmihumlobdingaak whiogscheight 3@k o#ith at 64 apd sdkietunmodepth

unit 616 whose ,Sj i i . . L 76 ! : . f
U o mm o5 47 AHphncigt ot fRiAPSgLaRhe fighHica body It b

of the first @@bandoriasigpiiineresson hojghys andjwistths qf sub casing wits 620 tp @932
][my Pe abpr egﬂe@fehwnPitcbﬂictioﬁ\/aﬁms&)fgﬁezlf;gﬂiﬁlu&%tain 'gﬁit \?mm@alﬁj € sub2063h gﬁnlt% he

IS Su coO I a e Cl]l O uni . Se,Slze | S X

a prediction Qe Oabaesfoubabrg Lheiidon 305 ofotée Bl IREL SR ik Sfm%%
whose size i 9006x16, which has a size smaller than that of the first
sub codjgag uni ThRkiMeSRdmzZRitl630 Ba¥eddeptd 1 and oY S dFlah @BaiHP Lkt O a

t he second sub. codi uni t 0 whose depth is 2 and si erﬁiG 16 may
be a predi ct iAW of o BT s BF yertivd rt: 5 eexist
second sub cadfiingsubrbding 86it 620 whosersizd i3Ax3 andddptl6B3 2, akasrad sibreding
16x8, a predi,gtd kL o i y ; (o) 16t STelP
536 hose. o 207, SO At IRARRITIERE 1 2 LD sutiod e RO b AN
second sub cdidgd dapth isBenda surRmEyoding UngHoP8 whossyizeds fxbaiddeplyis 4.
unit of the tTHermingun cedhHanitiéd0t wikeke siab Bsix4daptiépth & Bis amginidivbecdding
8x8 may be a predicilon.unit .. S] (=g . | f.
the third sut ioai: Biitillootiaistha b ahio dusdR Bbe Sadtld oilien,
i s 8x4, a prdgllest thamthganipingyy codiesenisi ze is 4x8, or a prediction unit
646 wWhome] Si zeRdfsrrihk 4o FIRI6S Exatpesdf predr tiSMBhitseire §HoM aldh@tthdhorizBRtal axis

third sub coding.uni.t 6 e.size i.s,.8x8.. The m nium ¢cadjng
i 1 9650 whostsPataiBis oA RO 3 £ Bty e 4R miREw e
and a codi ng wiise destth is (Y esnpgdistion unkt whasd sige isoualrp theoizetdHod of the
m ni mum cod! nguhin S3AE TR, 8 pRecRRSIG0 WHOIslsiB0C00SERSIT B i
X4, a pre | CL.I.O uni. A Vi n .81 ze .0 , a [ | I QN ni

654 havtne L el Stho ik s 39,08 Bt D Bhedichon BriPtie ¥iss B oin 2. oS iy
2x2. [94] Fl GizeZmiallensbarr thites tize modinag coding vanovhasd sizris b&x uni ¢ |
accordi to a g ; i . i I Rg.,

@@] ﬂ Ipf‘eﬁlﬁ:'ﬁgh ahiY 0?@9 I(gjlgécti Wﬁéoghr{(ﬁﬂlt 6-56 %vﬂog@%gt}le@ﬁ%qa Bi9e is 32x32

apparatus 100 | strated I n 1 : e | nage COdlqr,]ﬁ appar at us
200 i || ust r at/y bep prediction Wit whosesigs s 1 G0 B8 8128 826t A ghasfiistsug coding
maxi mum codi NGty 4 prediswdnl unixr62@iviHosssike is 32k 11 a pradicsion whit 624 @héese &ie &
to or smaller i I V] romt.he L um
coding unit. ]16%!2?’%(552%61%%& hg‘“ i?ﬁ%@%gg%&%ﬁég 16?%(%:’@!%'%?9{1%3 Sgezsgn agﬁén%at
t ransf or m uniaf tedirstsub goding ynit p2hwhese sizp & PePacted to be no | arger

t hg_n t hgty) of 7%9%[&89%1@ bf'fle SQEhMGubtidkding UNA63E¥ABTY Rpthiif 2 and Mkl RNt
codi ng unit

0 h f 64x64, .fr. tr. b
cortooed usi e 6RBy bng elefTiaR et Hher s g tud 98 6 8} B8 Yeckayud
FI GS. 8A, 8B,co8iGg uaitd3@Dr kipradstiontiait 3% whosesize iralied, opredicfomimigbisni t
810, a predi %Ho@@siﬂ@is%xgg(br E?%%ii&ioh%ﬁﬂgﬁggvﬂbsllél@iz% i8R, wWhEhashBge t O an

exenpl ary enbodi nent . .. 8A an 3 Illustrate a coding unit
810 and a pr &8ss Bap Gas qf thrsgeondsub ot ipg uripo3whese 38 Br\P>d%odi nent .

[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



[98] FIG 8A shows a division shape selected by the i mage encodi ng
apparatus 100 illustrated in FIG 1, to encode a maxi mum codi ng unit
810. The i nmage encodi ng apparatus 100 divides the maxi num codi ng unit
810 into various shapes, perforns enqulng, and sel ects an opti nal

di vi si on shape by conparing encodi ng'Tesults of various division

shapes with each ot her based he RD.c en it tinmal t
Che i mum oot % Pﬁ“rﬁrl‘{‘log Bt 682 whesave et flpreéwﬂfman%a% WhissecBa i
unit 810 nay de ;eethcldmdmw&lﬁmhbsaﬁmei isldxdy wehteh hram g isire sneldedt ithag thiniof th8 10

as illustrat etﬂu&@uﬂo%t\%ﬁ&ﬁ&éﬁ %ﬁﬁs%%}] Referring to FIG 8A, the

maxi mum codi ng_uni t %& 'S is encoded by dividing it _
i nto subP3odi nframiniguicediag yeibdHEWhose depthdy 4 ansl sige iy fshisa@rminpaipn goding

That I\?\lh thedlnm@nﬁumbamg g oﬂmmtm&lﬁ] d@t}d HV}%réﬁﬁtldnﬂir%tdfﬂﬁeLtbd inGB6th B8ding
units ose dept Qe 9 { su 1 Ng. S .
whose dept hs a‘ft&?marye iR dgﬁ’“ RN e er%%“urnatpre‘ﬁ%?“ ugﬁggﬁ éﬁ"énga
828, 850, andsi®sg 4xRosrredietninitndd having 1@1@} ofi>shibr & pigilisgoniwit 636desingd
in an upper-rd&g{gofszlxge and a sub coding unit located in a |ower-left

si de a odin ts whose d hs are 1 e di vided. into
sub  coly uni O dAlSTEEs FRLAE T SRR p s BE e P e ot
the sub codi npdumit.s 14 whose depths are equal to or greater than 2

may be i de "
5, SR R D e e B

3. | 101] FI GaPBEfa%‘ﬁ@Q%luéls'iﬂart’?f’r iy %Hgffé’mcﬁnc%dl?ﬁf i decpding Wi & BBy,
t he maxi mum coding@nitidsélf &lWith fubQdinRehiy, wihi aﬁ@edﬁhﬁo oB Bnalter aadhect i on

unit 890 for RSmIROTT. RO Bl bk R AR o] o LLESADALY

fromthe maxi num co &t WOr Ion
for each of ﬁ@@@wplﬁgesaﬁhq HzaRfyp tk?éleS?ﬁ’alulUéf‘)lthﬁHeU&Y @e&aﬁf@w@ selegied ol

codi ng unit. doli@kr e thawmioﬁesp@n&hgdwﬁg o, !lFBt éxaﬁ@[e ﬁfa&:uﬁemdmﬁg
unit 854 | ocat & units

812, 824 whoqaBRagins e b (e iR B Ay R P ed B 2
854. | n addi ttrapsforpueidi72® havingthe sige 6i0¥2x8&4b codi ng units 814, 816,

850, anﬁ)6§352 OfIGSUBA Coi8ligtg a8 h B ddte dBAGon Gk s 084 8odiRP Bnit @ﬁﬂa852
whose dept hs ar

|l er. than the su codln units 4, 816,
o0 o b P Bea B0, TR i or SR hIE i B e A e e
sub codi¥ig uniKI&S822,an@38B 1Iha;t1dt684:8d1\n/g osit 3 e ptdspredieti® unityB6Bsacsordingeo
than the sub qlc&q&ggl aHtnltRd 832, and 848, respectively. The
predlctlon units have a e mherebﬁ respective sub codin unlts
are equ®ly di5sPdéa SBW% %\B‘VISFPna% gRerseletied Y die IMagyHCOdRS aRpRita
a shape wher abyrareddp8G.i Iy & aibdecontxiguniddingainé 88QUEHelithagh shicddidg by

P lustrate o ppagis S0 k@t Aig il tlipe 321 icTarbls Bffes a%efgfra. g
to an exenpl &ngodingaed seieets anjopyatpl divigonglmpsthy wemparnasnspding ERdiseolof a

predi ction uniatio®afvikioh shdpes Wk bmratm dhslag oH meth £6st5 vt i 8 oﬁdnﬁal i
and FIG 8D ﬁgows .a di vision ormunit

s i cor Pt P eI Ba M 1BBE eftonf i ERRRE RN cdifi S B Ga e
of a transf orbmenended rbontalyvidiog thet makifmfiarcoding ynft 8 bkt iHestpteddn EIGHBA

uni t 860. through 8D.

[99] Referring to FIG. 8A, the maximum coding unit §10 whose depth is 0 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 8§14, 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



[ 108] For exanple, even though a prediction unit for the sub coding
unit 854 whose depth is 1 is selected wth a shape whereby the hei ght
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. Likew se, even though predictioﬁ4units for sub coding units 814
and 850 whose depths are 2 are selected with a_shape wherehy the

hei ght of eacWSF JEPBS YEBALD I YPeatfrtiangima lPFod%@B‘P}néo Bhsafing vaits$20ed
by two, a tr a3ef 82478R61i830,832, $40, 844, 8¢4,8d6Winti1848 hossadepths akeeqasl b be
original size, of eachsof the sub coding units 814 and 850. [109] A
transformuni® may be selected with a smaller size than a prediction
uni t. FbYOlbxanbiCGe 8Bighevys adiyisean shapeod apsedictfopunit $60 suypheowaiimgmuaedinggs2
whose depth igiRios sel ected with a shape whereby the width of the

e sol etk Refoq et R AR B SR st g P E SaSh bk [0 Ry e
di vi ded by f odivideddidfierently fromsthemakigivgheodangoiniti € Ohip ontkerr diordsas pradiction

smal | er size §hag: LR o§§1ﬁ)%dfﬂ% uBﬁ@mQ%@Qérﬁ&ﬂe?&aH Q!c&rresgé&liﬁé—&ﬂco&ﬁ?unﬁ
is a bl ﬁ@k di agram of, an apparat ys. 900 f or enc,ocgla%?%E nption vector

. :CL Of
accor di H§Pt o aFP"EXanpicah JreGRBSHHTERE 2 SPrepding R Aigt (P2 lowist-right side
encodi ng a noimong theabepding ynises i20834mbabe idepthhere & pigriatsumlldiGBan the sub

descri bed abova:. L akh: it E . t ha: i

descri bed aboé\égmfg %ng{?éggﬁh g?‘?lgﬁnﬁ%dﬁnlg{l @msifopélebf%rglrnig%g{%gﬁ?géj’%g?’ﬁagg
noti on vect or83@rfé s¢h eRstingpis 814 S1600 88 Set ) ARl 83 Whpse denthy atp ¢ may be
enbodidrrent ijrﬁiﬂaﬂgléﬁlﬂialﬁﬁrzsﬁiﬂ%@ﬁﬂg(lgﬁtﬁﬂﬂ, 836,(85((j)§iarfdi %?Ireﬁﬁ@@ﬂﬁyd 320, ~and a
secon er ._hi_ order t.0 decode usi ng .
s or fIRAPa dion, préhcd Rl ShOARRONEs 3221538 Wl R BRE RS e
nmot i on vect or3 maybesmalley than tesub codinglitifsd2e e, o848 ergspectyaly. die

b' ock anq a Sﬂr&ii&tﬁfn &ht@ﬁiﬁy hivet dhﬁﬁ@@ﬁé}%y Ré E:tlikFe%pb %odiﬁgdni_tsméﬁually
i nfornmati on acgﬁgt noti on vectors

s. encoded and inserted into a .
bi t ot eam 1 n norBE R adeE e bEelL et Bive 4 Pt oy amee v
about noti on subcoding uniss aenapdByldixivdd by $an tiredirasions ofihsighaandovidthhead
for encadsng ies! BEQRABHIAR.ERAredTRich Wit ¥E6 b Sl AARAS70! RESERY
decreasing a conpression ratio of Image data. [113] Therefore, 1n a
i mage encodi g 2PpFHFIRREY embpdimeat i on about a notion vector is
conpr esgéd] by FiGe8Cchowga divisivnishapewd @tpoedicion anit 860 fomthebhadkpmendiadi ng
only a di fferﬁﬂ@l@'s?&%?%%le%ﬁ%ﬁ%l@. SR LSRN 2 GLiBH }Parf?ggwﬁ%{sfom unit
generated as a result of prediction and an origina t1on vector,
and i nserti nd7Pé thererdaemgpding paitBiGl vector into a bitstream FIG
9 shows[1an] appréfating t@PIEG. 8D, a @vesdsh sh@pEofMitanefor @6 870 mwhbe ket UFRSently
such a noti on. ve torr%?(i)rt%gliu%}t%o [114] Referring to FIG 9, the
predi ction unft ¢ determ nes ‘whet her a notion vector of a current
bl ock i HOB} edi Fariesrmelpcyde thongisepregistigmuiidor theistb pasiiieg Wit &4 whept flepith
node. [115] Asiderfticlodhabfif whdely the RAHRGS 8 sWPESidy it iVEkRG¢
AVC uses notipn vectors of %ew ous!@y eni:odgd .@I cks .a jacegﬁl t@ba
current bl oc lYlgedSl?yetd‘foc?tr PSR O cheoielesed P the pgipal S GLibe Sy,
exanpl e, a nediliag uoft o tlilgrwises evanrtsough ppedéstioo wsityfoe suborbdihghings 8Bt and
adj acent {0 |88hkynoup@éRins ASlalRBIEE ] bRl sfipd ShefRby iR bESN BE @E kub

may be used as a noti on vector predictor of the clUrrent™, ck. Since
mot i on vect or€diBe Ualts 814 45180 bl ivideh BY ¥ & trapfeen vt Bay by selected
predi ct ed usiwith thbearsasire srhd@tiindl Bize bh@dch onthalbehitodingnmiits 8 1M wmeldsor

pr edi ct oes ve . Se .

P bpar at (22800 7 Moy il afbe GRERAGHAIRIRL Sramal BIRYCLi0n WP For
embodi nent, #¥aaplsovhena predietianniprthe pulf endingtung 53 mdase ¢epos 2dh

vector predi GeREted SvithQlshGRGAREDyIRPR A 61 the ABEodinERER 85DisWQ LAY divided

i nformation ehbotut a _rm{,l on _vect gjr gr etdé\ﬁ,ttgr 1}\?8 er]%c.)e\%eglél n, order t.?

more exact |y Pradi TEASIBURE Ay ST CORIER A SAFRS WISERY bR RS p Yt §12
is equally divided by four in directions of height and width, which has a smaller size

than the shape of the prediction unit.



16 information indicating which notion vector predictor from anong at
| east one notion vector predictor candidate is used to predict a
notion vector of a current block. Mtion vector predictor candidates
according to an exenplary enbodi nent will be described with reference
to FIGS. 10A, 10B, and 11A to 11C [HB] FIGS. 10A and 10B illustrate
notion vector edictor candi dates of an explicit node, according to
an exenpl&ty eﬁ%&lﬁéh{‘mk FREQGM FRINSPPAHYS ?QQDfP’f ggcoding 2 MPteRYVERIPF vect or
predicting nmeidoodingac aii exangplirg embodixentpl ary embodi nent can use one of

mot i on Eleﬁ jorsppf, ;@; ﬂs%ﬁ b éa,ﬁ@cd? 60?184[ C%%to?ﬁlaﬁ%@%fcl&dgd% tﬁg P}%)%ﬁattus

bl ock a not i on e curre

in the | eftnoHl0 depasivgd Bb@@k%a%mlmwth HGah ophsamags deeodst 40hdeseribadent

bl ock, a bl ocelbob&d d@sdcmoﬂmrﬁmme%m@mmlgcgsﬂ 186t GhGRBior &&oamlgeft
si de thereof a acent to i de thereo

Bl ook ac acuReas oh SeeBlRt PR xS RPlien? Briy ey priti e o,
adj acent to dibeneoddr 820, 29d deecohéemofler@iA. be used for notion vector
predi ct prg; of fnhﬁdé‘r% Hé‘d%ﬁe Qbf&@lken&o&&pﬂsulgrinér ﬁ%&ﬂ@ﬁ&x ot ﬁf?& g an

i mage and a net hod of .decading an | mage accolding to ex | ary

embodi nent s, Pﬁﬁthl‘Fﬁ’gHI formagie e BIRHOR RS IR 5488 8 PBHIRL fﬁﬁﬂﬁﬁql?eﬁ\geen
havi ng di fferzemmest Heck ahidfaf sihidartbldrk éla sefereicdipigurt @s wbe@tTims, iffottagtion
noti on vector t. f

current bl oc kabgtlt ﬁlg'tfonWegt%ks 199113,%8&{]&nd 193{3&@(? 1n|t(9 X\?lrtstlle%'ltm §111 ﬁr?atgg e?éolaﬁlg
current bl oc kprom Hovruere i rtlﬂenlgfm‘@amr@boetAnotwm V&“@Lﬁrlﬁ é‘PﬂOd%ﬂ Pelinserredyas it
coding unit 82Qn ovehest fertdiling Bedinffin@gRibottinaibnuRpefs-ih@tdses et
the current bla a co | ef t rost bl ock anong bl ocks

adj acent to ar?“ueﬁspl%g“ora%m%fonrﬁtéooghrnraée?ﬁﬁl ock, a coding unit 818 in
an uppeflldbst Bresfhreaimpmgmbpioukediagpreesiinfogmatidnedbputsi wetiqntiecoots, a
codi ng unit %p?&ké@p@rﬁredl&lr%rh ﬂd@tﬂﬁr\feﬁﬂogbita &irfd8t $15&K, @ﬁgodl:ﬁrﬂ)quaa gadi ng

unit 824 adjacent to i de r eof t% t he
curr et bi osRERtee BV Ranotec Bt PRI G ER R LB e pigicton
| oner -1 eft siahd apforiginel roianevettoblaod knsentiyig e ens@idd diffeaeniol veorr g b or

predictor of &QET:&H rFfIGné sHIWAGK Pﬁal-?t&] 9dﬂeti)ﬁér{cb1§&ﬂ%ta%dﬁloﬁﬁve&913 gﬁﬁgﬂsé}n

vectors of all ocks adjacent to a current b can use

noti on vect orSUpt EICEPR VISP ur rent bl ock. In other words, notion
vect or s[1a#l] not Refalring ao BIG Ok thaPrddictivh@nit 810 dmahumml@thbf mmloeomds}ctmeﬁh

to an upper shslenhoddIEpRiliantnBharksbitn & nal hobl 8okt foar

adj acent to t

pr edi ct disl of zﬁﬁ@ese@queahwe@ Pushie, Coafr'i—‘daSrMPE%ﬁ R.2e4/WMPEGof At ussh mptign

bl ock b0 in tveeolIQievidisly cAORIRE bhidas:zkgaoaﬂlu t8 @R bfredt®laRk It@fntedlst fdeotion

: E:; :8; 2;; g.l St%l gf’ t&lg glllr?'r%ntt ﬁl(())?l(() \}iteog: xamp e J A% %%an otfcr)no%lofl Hec%ors o? %rei/loBs]l% K.

[123] Alter n@mpwwoloc&s aretieattovest, luepeusf an&otpp@mghé@ﬂ@ﬁr@ thyf cuzngjtodeakt may
bl 30 k:/m(i an 8%eli1§€cﬂasaa'smandﬁ0&eb@>9 péafetdR bf gﬂé%d}r&ﬁ%lock | S“in«fétrl‘l&{on\%ét@ht%of allf
nmedl a a can e .used a on vector ctor o

The aurrant inrenseied e i Pugtush e st Mg R eiePe b ST 1 e
bl ock a0, ny folmtidenbow s motivotvecor predittor dask nbtteve kolskenb@Jedapphrately C

denotes a m)thI VEE Gt Rﬁiatug h@(e(@ﬂ tﬂ&ﬁgegge d[aé&l%hdﬂ’&éc% é{Ygﬁl%taﬁ aﬁﬁ%cérﬁr

candi dat es of e curr can limted accor ize

of the curr eﬁ’t0 dispesbriserhetisg pede grwiieihmfarmatipahont 2 F’Btl‘t)rh‘éecffﬁ Pregitor is
bl ock. Thi s wiot tndodedi@partichemdiammaetiztiminmhichiififormafoarabona rhaiohlvedor 10C

thr oug h 1Q E. gr%tﬁélér 1'5 f%tde&%%r&é} ﬁ%pebﬁjxggy ;!recﬂétt d rgg)t?onb\leg&% Swﬂ?&"\bﬁ&

varil ous Si ze curre accor t0 an exe
enbodi nent. be descrlbed 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



[ 126] As described above, in the nethod of encoding an i mage and the
met hod of decoding an image according to exenplary enbodi nents, the

i mage is encoded using coding units having various sizes and
prediction units having various S|zes whi ch are determ ned accordi ng
to depths. Thus, the sizes of bl ocks gdjacent to the current bl ock
may vary. Thus, if the size of the current block differs greatly from

the sizes of &nrEelipERisating Hiehmotion yasior prrdicéiron aang {gje motion
vectors of onecr pradictorithaditse Rawédng piididt @ hetion SedeSofadnaestlock OMotién

current ol ock 2ot ARs e e sl R bl o
adj acent to t¥éh Cﬂé@éﬁce@HK}%ﬂ A. K radi 1AKOEIC. 1010 are bl ocks havi ng

sizes symlgler FIgN) 108Qns 160 i1Rktritd thofibh F&Adr Prddadr chdiBatesdMaRxpINGI ode,
that the .notion vector of a block 1012,

may be a hig %PW%SIbI|It E

which is adj at&HEMedo fFhEXPRFELSPORYBER: 1010 and has the sane size as

t hat of [k18¢ cuRefeninghd 66k 10810 motmay véxtortpneslictimgeetsrdorcaiimg faan ¢xemphey
mot i on vect ore pfodidiént %&H se %Ee 91* I%Jfoxﬁw%grs 5f evﬁ’&ﬁﬂz‘ e‘r‘nEbcR:B bw}ké cﬁé&nt”@é

use only the notion vector o 2, j.ace
the current HBfUERt @?Fi‘odséﬁ’éf’twaé’e%tﬂ’épfé‘élh@f eﬁ the Clagenf hlész & blpﬂ%a%lartheent
bl ock 1010, asftaostmaiiong bloekd aljacpitad ke bgper sifd 8B8the Evesnt blooki@lblédke0dh #e

of the bl ock \gp ﬁmo§ ap-%ﬁl% M?)?k%ﬁi@éﬁ@tsto \Ml[']e%t %’ieztﬁelggf Elﬂﬁ)cﬁw {1]%&%#2)' Qlcgpper—

1010, only no vec

current bl ockightsige derpohahlogkideadiacent o ﬁleapr@rieéfsmd%ﬁhw@fea@s&w%e

not i on vect oradpcetit6 b Wveer-14TOsidemanpl @an tekad BPbAch Ve @redicidrs bf meks
1012 and 1018 avi sizes that are equal to or greater than 1/4 of
the size of tcf]ilggl"lrjgc &nt bl ock 1010 nay be used as notion vector
predi ct 28] [ 1Ing] medbédefranpedingarFn@ge 201 methed of dasoding an bhagelkecaodding to
adj acent to thembhly eftbdi®m&s %n ?rﬁﬁg’e%&ncghélf—iﬁdh@&ﬁea Eas%@ oﬁ toBee AR

size of the curreéeng here is a f erence

Chor ohet voan THsRE digcted i fatnifes telahig © Rl This, Sigtih ragr of the
possi bil ity thledk ddjpeentd thelowerdefd sidebf lfhheurbdnoblocliﬁﬁg aldpacedtas hmdioe
| eft side of Je@f?nﬁ Pfcﬁﬂbfﬁle%ﬁelﬁ%ﬁﬁkmy be the sane as or simlar to

t he notion. vector current block 1020. Thus, the nption vector
of the bifdtk 1%§9ﬂ@ajt%€%t8%gat%€eméﬁ?ck§$a%odcwg WHEB20u% Fstie WG 1020
may not be usxijhcas t@amoppeotfefiidet afthqruedhicilonk, otodileurdud Itdnt 1dftrassk block

1020, and only,g 'B;Péc ?Qdd%c%ﬁ%tggn(ﬁh]a&g sfle Elejc%“m%i’dcﬁce&tdl@ﬁlggﬁqﬁg%aer

side of the curr |on vector © C
adj acent to typecppEblackpmosg B]@C]tfﬂadﬂaﬁémé%ﬂf‘étrﬁﬂdedh@@kf a g@lingygit $gy be
used as noti qidjacestt@hn W;ﬁdh@ht@ﬁcﬁz tidredhandaidotRitunfi 1304 KdjiddaOio o[ 18WE left

Referring to LA curnen aock

t han si zes ofSIvamB? c?encff‘fﬁflbe?% cﬁrri[& gdﬁh&n?m?%}’ Yeﬁgor gfj?’slrge'f
bl ock 1030. |adjachitdo thadeweril¢ft pide pf)the vereand bloclofmay be usid@s k $notiog yector
t hrough 1037 gﬁlagle(gftthggmtehgblgg{rent bl ock 1030 are used as notion

vect or |ct rs of t rent bl ock he .nunber of

vector BPEhi CoBifaRi A I GACtorveChns Al Bkt g ASAO e Bl s dan be
| arge. As a distd &y motm \eetonpredictdneofshe airht blhek. duothemworlds, makiof 8Qomam 0fl
the sizes of fg,Dl,q aé%ﬁﬂqeﬁé}{qrgéé %%n%oé@laéﬁé‘éﬁft td £ uﬁagg'l S Jr et

bl ock 1030 is incfease t1on ‘vect or ctor
candi dat es i <uRRirhleckdut alspglibloghsa0e aradiagentioths ltppglmdq thergek Geabe gsedn
FIG 9 does ngtmdtine veabi medivtestod it dfresibiodk! aniuhieidalvectss ddpesenh blook

the current bofg%ﬁwé:g%?r—r%ést@ﬁl !1 E BIOXI? atd?acelﬁ 1§ ? hefe s?c{enga‘aoftbrﬁ? ?1(5(1)1 %lli E]logs b0

bl ock 1030.
10E, a noti ortO\bé@tlJéeenbto théy fttﬂd@dkerwwn h@lp@ééﬁmﬂ@n véveor|pesaiqtors ef the
side of the cyremMHodyl ock 1030 and a notion vect or of the bl ock 1037

adj acen the upper-ri e of the curre ock. 1030 not be
b aoliael] orRusRRE R el fiGe Bf mbligh Vebforesteae SR Biohign B hadfs o
motion vector predictor. In other words, median(mv__ a0, mv_ b0, mv_c) can be used a

motion vector predictor of the current block, wherein mv_ a0 denotes a motion vector



[136] mv_L 1 A=(tl1l/t2)xmv_col A [137] nmv_LQOA=nv_L1A-nv_col A [ 138]
where nv LOA denotes a notion vector predictor of the current bl ock
1100 for the tenporally preceding picture 1112, and nv_LI A denotes a
notion vector predictor of the current bl ock 1100 for the tenporally
follow ng picture 1114. [139] In the Exenplary enbodi ment of HG 11A,
the current picture 1110 that is a B 19 picture exists hetween the
tenporal Iy prefcdBiPlagk #f: évurbd denates ymgtiemeecios RhBIE Black bPnd gyy_s genotes a
pi cture 1114. mbfior Vctor 088e block ct he notion vector nv coIA of the bl ock
oene L on e FHGBF AT o AT LA o008 e g
vect or of t hethesgize efhtthe bmwlltb ¢lo anchsiges bgblﬁd@eadz@éenté@ﬁlatc@ﬁrw ploskli Briewill

basefl on nmv Lﬂedéscﬁuad@ﬁh@mmnelﬁ%reﬁ&rmr@si 1be tﬁ»oﬁgfsﬁ)afmen m/_col A is
a noti o ct an .o aQsi t e |
" Tost P BoSEC! oebE Tl BRI iR bintfe st s "Bl ag e m

anot her pi ct Lbleclbecfaorchng tmemteaﬂppiaazleln}bopnmedl ng picture 1112, when
mv_col Aglfﬁ a ngt HQs@nM ei('n{]thE %t}ﬁnld g@ﬂdoﬁ{h %h uﬁh@ an&% m&tﬂ@d Qp&e'cvj&ﬂng

VeCtOF he current e nDr accu re 1 ct
[ 140] Thus, i4%"igage ﬁ@efqﬂeﬁquwlﬁwﬂthsﬂmfs %‘Fé‘?}?(gf‘fﬂ 9@909%51 WSHRE 49PBEK
1120 in a posmﬁus haviag virasiees andtphedidtion Qbity evingbladioks slZEOvitich &e de-

direction Lis j
position co-| oca J‘?cc Ldgtqﬁggpgﬁ% ﬁé‘rll{mgl S?)eé %B%Q%HBL%ghbtﬂéa%énpb%Ck
direction Li sy wy tﬂ@}ﬁ ifthg sigs iphihe icusyent hlpck diftercgrestyrfronp thetsizeeoflsprg
{ray exi Islt b]getM@@da alifa€erit &{Eﬂ@&ﬁidn{ﬂ]@&l@@ﬁdﬂlolﬁgeftb@bﬂg& &l%&e@l@ﬂksiﬁh@m

e ora (6] OW ur as. .l ustr 1N can

| hereace. and SHEReB aShe s e urREoiath FEA U daid b Fon 3 o o
accur at el y prrddictoesdf tesmdentrblenk. col A, [ 141] In addition, since the
pi ctur eflzﬂz]llo Ré&¥eRUgho B4 00! mu&ésrl@tl@%dghﬁb@ aéj&&n%eh@ﬁgpeﬁg@éioﬂ N a

t enpor al sequence,

re i ctor t he
current bl ockU B lﬂfé‘gl%dg éﬁ‘éﬂ?‘égé‘ﬂ HHCsdmHierd aﬁﬁtg‘f Ff'eo %I‘é‘}“eéb'a}ﬁfk
(POC) . Since WIfi Siheerthere efagrbeadighopdsyibilibyethatithe motiobVaek of 4 Blockdflhe a
picture that | c}?'is aﬁﬁ&&mo fhE O B10Rk GO 1T £ nhd e sﬁﬂgf&é%s“thﬁ'olf%%ﬁ&ﬁd

in FIG 11A on vector predictor rnv_tenpora e current
bl ock 1100 |sb @Qiﬁnlé)r 1TBEY braibe sprasasias sinplacto the mefioryectenph thsicarrentblogkpoc
of a current J010fthé preditiéimm P00 randusa ol?gxﬂle)fnoﬁmpvebtdﬂl’oﬂhk®i(ﬁkl’l9d2 twthidhy

th t t
oo ot AREARER LU0l BRI o S i
with the equ RS AFROUDR, VEFIONDIPAIGOE| e =

( Cur r PQG2Qur r ReddnQkough Grldnialer @) BRedkPRT i e sie be B @iz8bf fhe current

*
Scal e _col A‘t\)lock 1010, only motion vectors of blocks, which are adjacent to the current block

1010 and have predetermined sizes, may be used as motion vector predictors. For
example, only motion vectors of blocks 1012 and 1018 having sizes that are equal to or
greater than 1/4 of the size of the current block 1010 may be used as motion vector
predictors.

[129] Referring to FIG. 10D, the size of a block 1022 adjacent to the left side of a current
block 1020 is 16 times the size of the current block 1020, and there is a great
difference therebetween. Due to this great difference, there may be a low possibility
that the motion vector of the block 1022 adjacent to the left side of the current block
1020 may be the same as or similar to the motion vector 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



[ 145] where Col POC is a POC of the tenporally preceding picture 1112
in which a block 1120 in a position co-located with the current bl ock
1100 is included, and Col Ref POC is a POC of the tenporally follow ng
picture 1114 in which a block 1122 r%%erred to by the block 1120 in a
position co-located with the current "Bl ock 1100 is included. [146]
FIG 11B illustrates a nethod, of generating a notion vectaor predictor
of a B pict urquoa{’é%’d’redis%astrﬁm%o‘ie%@’f PSR Afrtle SR8 AN 020Corpar ed
with thel3gpt hoBefetringsd FaG.dOE| the kiz&of 4 divenablbtlotdBOiingr@atpodan $id3 of all

co-l ocated wi t ex| i l. .
foll ow ng pi C@E‘#gq@iggﬁ&%ﬂﬁ %g!fﬁ:eegn}ﬁgghe %%T%IE—I?D& &11}%,6' Ig%r%?ﬁ[sg’nlk égg?%r
predi ctor of Yastoreefralldieckpl@Tikthnougly 1837 adipsentig thegpfreniblgsk dP3 ere pserps
canI be ?e ger aﬁl@ﬁorth%cfd)? p;t%dfmiré @ﬂ‘thé’&fﬁdﬂf blotk 030| @6 iﬁpﬂa%&Q)firrgb{i%n Veclgor

CO-1l ocate oSl t.l on Of,. e ora oW | ur . ar
cvampl o, 1 PR RbrRyish e et RTBRLbiek MRt Be b As i o
co- 1 ocat ed wi betwednghasira &ithe Girsokblod030gand thesizas efcthé bloclks 198 &ty

bl ock 1132 of ;33heafa8R e @ biirddi SEEE 0 iPirktddied, hi h2mBE: et ioH VEQR

picture 1110, )ti'on vector .predi r candi dates my and nv of
the current bﬂ’fg‘gﬁt"&&%‘éld&féhlsﬂ Cf&"@ﬁ‘g?@f‘%&h‘? me%g%twgr?géﬁs{rﬁte@ F=Rs=leiblE
equat i ons bel doas npth¥8inotivn L€dBsr§ dbBdried) ximwe Elo¢Ks a[djhd&it to the current block 1030

m/_L1B:m/_LCB&SrH{G‘ﬁﬁlV@CtE’ll&g‘%iS%%f%%ﬁl nekEs a notion vector

predi ctor of the current r e tenporally precedin

pi cturellBil2, Erexaprleqin thessremplarsempndinent 9EEIG 10y a@pteroyecton of %@

g urr Fnt bl OI(; rblaaml )31 @ﬂja&dmﬁtdtﬁﬂWeliirﬂdfysiderT&ioflt?/\hm@nml&wFr(l BGO 3dd 4 mokidd 1]
imlar to ol 2npl ar odi ment. 0 . .

current pi ct orsotpie bk MPRERNEh heSERaSH T Bhe Bf nf bifrcnd Hick 16 may

tenpor al | y prist&einsed apinetion sectarpredigiors oh thecumgn black 031 | owi ng

pi ctureB3id. Tiusif thefsidelde tHERiubOM NQRKIIOB0 MeqtlBoOdredtbransl dekdrdfnddn

a position co-| oca&ed with ttqe curren tbLLOCk 1F1]19J\8 If gener? ed .f OC{ .

the tenpor al |§7pPHANYFIPTHPIRIPRkS adipgent tothe gyrrepblogk. T3P 1y predpfarmined. disy

bl ock 1100 maygctivas may eotousedesenytipr edioc predichasefdhoourrent blGEk 1030. ot her

words, gaapar efidso 1 %élgghv\ﬁ@mmfm%&idnsve&oﬁpﬁehfa{& V&fdidles BRYA DSh1iaR
opposite dlrec(tac’on to.a direction | Iust};?gted in FIG 11B, 1.e., a

case when mv BefeRaGeerding e anether FFIRRRHBINGINSct ure after the

t enmpor afl3¢] f ol Fidnl hg ilhisobtas & methbd of vdianating acndtidnivectar predictonove®i-or i n
the directiony;of.: : : i tor; )

1100 may be. reir i qactredt e FOBLR AN 657 Shictlie ) 16 GHEE Bl Beftey
from the cur redhodpeasVhenprrurisnt Hefus) ipglRding aenryent Bloglisiah pigture in which
co- | ocat ed V\Iiﬁil’dlhkdftﬁ)nﬁle’rfcﬁdSﬁonbk peforhdd0 hetich \Gi:tf)ﬁgdnieﬁlbdl-ﬁa&fdl on dtbl?por_al ]
nmoti on vector,. Q .30 in a position co-located wit
the current bc}loclfg.f%g(?%gﬁ%ﬁﬁawg(gtgﬁk%é%%er'di rection ListO so that a
possi bi 1136} t hAmaties vecipr raedictpl mviemparahef apaprertbilerk 1160 pbeeurtanbpicture

t _errFor al I1>1/1 2 rm@d&lﬂ% g%itnéﬁatéﬁglsi_laé %E?@iael ve&ier drarnsukaliby irf @&d-rg)\éé{tﬁ&posit%qn
pi cture , s | ra in can.increase an e i.on
Dector of 1 he! AuFPRHE DB RIE I b ChETAPIE S B P B ey of
based on nv_abé¢ Bock 1B8]in kposidiali ¢d-longted it rezupemstblock 1160 sreeedated fdrp
the current hlgekblQQ lrf?:li’ &PQte%ngaglEr‘félﬁqv@h@@"ctu?é’ﬁrmtoﬁ‘ ﬁlel@u%l‘r{g)]‘j‘éuéllz

and 1114 illustrated in 1 not i on_yector predi ¢tor t he

current bl ock!l19gpotpgyesfar U@%W&F@Hﬁd&&é &Y -bHARAE Myl A 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_LI1A-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 thatisa B



[ 154] For exanple, if a POC of a current picture is CurrPOC and a PCC
of a picture referred to by the current picture is CurrRefF OC, the
notion vector predictor of the current block 1100 can be generated in
accordance with the equations bel ow [155] Scale =

(Curr PCC- Curr Ref POC) / (ColPCC- ColRef POC) [156] nv_tenporal =

Scal e*nmv_col B [ 157] ‘where Col POC is_a POC of the tenporally fol]ow ng
pi cture 1114 PiRU{EHxs betweendhe temporpligpreceding pigre §1dA apdthe seapasd i t h
the cur Ir Ient bfofiewink pured 110 @h t]ﬁkgdise, antle ﬁ@ﬁ&ev‘zeleexaiﬂxs_ caARSﬂﬁ]}dlflocﬂd”IEIZO in
tenporal ly precedin I ctur 12 in i . e o]
by The bl sck SH0 P eodoried Rt futdh MALET P kffuucintn U P ol
1100 i s i ncl ugdawingpEgire |lh14; e metinarvgetonef the cyrarbbloeh L 108anayrbeghore ras-
current bl ockeylkf9 prldicdedbabdCdh® DA, B biRer wéels Qf)ﬁlgiu@@ tPNcdd@ivhe$ 10,
one of the et hOdiAll | ust r at ed d.11B ca

n.FIGS. 11A and. n be .used. .Ln
ot her words, Y& ¥ ar?i‘}?‘il%’n"e%’{:k‘%vﬂ“gp%?ﬂpffilﬁrd?’ie%t“ﬁ‘etﬂérdHF%H’“d@‘i‘sﬁéteﬂ m
not i on vect orFl&hd14, itegpescavhah my_ankeisgendrited frbmakothé2fictore bel@Othen a
position co-| 1 : t 04Q, i t et
predictors caﬁ&ggﬁﬁ}éﬁ%&l@%&ﬁ@ﬁgq?hvé@rr}e%tq‘ﬁ_gd% flglalnt%{o?g? cetgﬁlﬁrtlﬂ{:ﬁm(%t.lon
11A and 11B oMIEIGi Flavdhe BALRRYCHF f e currrnt Blogk k 00mayobesRere p¢QEl t he
co-l ocat ed postdited. exi st. Thus, the prediction unit 910 according to
an exenplary emhodi [ IG L ..t he
cur r ont P bk TR0t Tl bR e BBt ?a%‘ﬂ%tt%%‘zlﬁélﬁﬁ&éé%ﬁ%%%lngf
t he bl ocks 1112@t%dq‘a1ﬂ1413@unwtémkéé00 is @ direefionddstd theymofiarsgactargyv_colA of
fx anpl ei | whenthé brckll PXokin éhibaﬂtiif?-c@kﬁﬁed mg&gbuﬂ@@ BlockN 106 sKdukd be 1;1 a
emporal ly precedi ng pi cture L coded usin ra predictio
oread of | rirgeto Sl b Ik E pdhid Bt DR gRope at B B BB icsElhe
not exist, andmporaly prepestingopictuesctld? and dditepnporaltyffoll¢neing pictueeri 1 13, e K-

1100 cannot bgsgemeh 2@ dl 1S cifintReeTRE MRIn&HondRABE & thO&urRnMMbEON00 can
vector predictor as il nﬁ‘»fgqle 11A [160] The block 1120 in

| ustrated .i
a co-locat ed J5JEPERGHT ?ﬂytp 1ol R337Am V5P edi ng picture 1112 and
the bl oflk1]130Ini addisioncsinice cleet pictugee $1 10 through 1 Heillhsirgrria FIG. 1flél dromirmged
icture 1114 . : 1 .Gt
P 1H%¥er9€or!ﬁs% e%?e, tgﬁrgb%gﬂ%lgcé%{}?%ﬂ%%} ﬁo*t&%ﬁ&ﬁfeoflﬁ%féegﬁ!n%%lo&i

the current pictur pI ust ng the prediction
unit 910, as 110Dy bsizereratad pasesson 4 pistusserderqguntiRipC). $inges RigiHrereferrgd
predi ctor of tbibg tiduientblédkoldRO ik Be a pictire ttdealiffaeamitoyn the pichees 1112
appar at us 900

f.qf, [ 00 1,00 V. r i he
bl ocks 1120 aar?&qﬂ%gﬁgrlgdﬁggmg%gﬁ%’%Ehecrgg O%CVaefk' @g}ﬁ%@@@@ﬂé&%ﬁﬁ%ﬁfm | ock
1100, is usedurgnigienky 1@ i geaerpist based 9B ghedtOGr edi ct or mv_t enpor al .
[1611]I Tg4]ghi S ﬁ_ﬁ@xal?ﬁl@, iﬁ@P@(I?if!é&uﬁQxﬁ_pﬁ@ﬁreM@fﬁ(?@ aﬁl QEO'CQJE a\pﬁﬁlﬁzrgr rrgy
encode I nfornation for.specifyi whi cl 0 e bl ocks. 1120 an
7130 1 a podttrgn s g EEFm T e R R el P ik ced o
gener at e t he muttéroporele tther cuptenidiledkoll Ofpan kengsoerated amarcaripnderigigdy the
encoded i nf ordmRikRe vk1BHO @ bl ock header or a slice header. [162] FIG
11Cillyustrate h f nerat i tiopn vector predictor of a
P pict uﬁél%f acc%a%%&%%%cgggﬁ%pﬁ&emggaﬂ%ﬁﬁo 163] Referring to
FI G 11Q044h nomvormpersl-obcge'edi_coldr of the current block 1100 of the
current alg,gflt ur &hekd E81PERNis @(@%@Eeﬁﬂ)}pl’h?lk@gec@di 1cRite YEOLRWHR Fblock

bl ock 1 n a co-located position tenporally prece ma1
pi cture 1112.11RB/n gResifnmeo-lpgated wigh the guigend bloek il HP ig gickidgd. apd CoBtefRQRC
1140 in a posk kIPOT ¢fahd eaPbAly Yallokiddsctater ri@ntin Whiok K blotRQ 1 2Breferred to by

generated for ed bl ock 1142 t her r pr di ng
o et ure: 1116 MEPRERT £090 aBp8fch dofa iy BlelBhrah SRS b RIS
current [I¥pbck HICO01B dirspetegemethad efjgenerating 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



22 in accordance with the equation bel ow [164]
mv_LOC=(t6/t5)xmv_col C. [165] As described above in association with
FIGS. 11 and 11B, nv_LOC may al so be generated based on the PCC
Based on the POC of the current picture 1110, the POC of the picture
referred to by the current picture 1240, the POC of the tenporally
preceding picture 1112, and the POC of another tenporally preceding
pi cture 1116, CWipnipigturpehl 19 sanyeegeperpied using @ potign Neworgi@ biqgkrlda@ ina co-
picture 1110 loGatéd fspioalof dR,terhp@aliufshiewingfpidtire il 0. Fe£éxamppy, &di iEétns

of the curr en{ec%'r %}%licglé%? thiesololctqu l.‘sd) l1(nea FOIS%(%'H c%&&:&%@%i&ljtﬁé ct[r%e%ﬂﬂo!:l?% 100
summary, a se. (0] noti1 on vector pre ctor candl da es, aC'COI’dI n [0)
FI GS. 10A, 10Bgerened baasenrchedblogh 1bE ofdhretempendlly pregeding piafrece] Miofi the

the Iequat i on hgleaVpictk6810,Enatich R EbAHeM¥ 0P BandBhed Ghv_ITHB Ghd mRVL AR of the
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mv_t enpor al } jlg’f%@{o%oli1@%&1&%@&@&%3@%@%&3&& fggegfgﬁg'}/%tfeegﬂ”:by
reduci ngl48he nmmbledB=f3/txdnorolBect or

[149] mv_L1B=mv_L0OB-mv_colB

[150] where mv_LOB denotes a motion vector predictor of the current block 1100 for the
temporally preceding picture 1112, and mv_L 1B denotes a motion vector predictor of
the current block 1100 for the temporally following picture 1114,

[151] Similar to FIG. 11A, in the exemplary embodiment of FIG. 11B, the current picture
1110 that is a B picture exists between the temporally preceding picture 1112 and the -
temporally following picture 1114. Thus, if the motion vector mv_colB of the block
1130 in a position co-located with the current block 1100 is generated for the
temporally preceding picture 1112, a motion vector of the current block 1100 may be
more accurately predicted based on mv_LOB. In other words, compared to a case when
mv_colB is a motion vector having an opposite direction to a direction illustrated in
FIG. 11B, i.e., a case when mv_colB is generated from another picture after the
temporally following picture 1114, when mv_colB is a motion vector in the direction
of FIG. 11B, the motion vector of the current block 1100 may be more accurately
predicted.

[152] Thus, if a direction from the current block 1100 to the block 1130 in a position co-
located with the current block 1100 is a direction List1, the motion vector mv_colB of
the block 1130 in a position co-located with the current block 1100 should be in the
direction ListO so that a possibility that the current picture 1110 may exist between the
temporally preceding picture 1112 and the temporally following picture 1114, as il-
lustrated in FIG. 11B, can increase and the motion vector of the current block 1100 can
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



predi ctor candi dates in accordance with the equation below. [170] C =
| medi an(nmv_a', nv_bi, nmv_cl), nmv_al, nv_bi, nv_ct, nmv_tenporal [171]
Herein, nmv_x denotes a notion vector of a block x, nedian() denotes a
medi an val ue, and mv _tenporal denotes notion vector predictor

candi dat es generated using a tenporal di stance descri bed above in
association wth FIGS. 11A to 11C [172] In addition, mta' denotes a
very first vali3d indppooneiosrteditishgieryre blagy 1490 is inclydpd.aqd GegefPOC
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vector predi chgfonecdr 6EHhE BIdkk R HFdoes RoteR1st, 7P AL RibtiBh P&t predictor of
the current block 1100 cannot be generated using the method of generating a motion
vector predictor as illustrated in FIG. 11A.

[160] The block 1120 in a co-located position 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



23 nunber can be output. [176] Since a correspondi ng binary nunber is
al l ocated to each notion vector predictor candidate so as to specify
one of the elenents of the set C and is output, as the nunber of

el enents of the set C decreases, the elenments of the set C may be
specified as binary nunbers with smaffer bits. [177] Thus, if an
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the current block may be excluded from the set C of motion vector predictor
candidates.

[175] The explicit mode is a mode of encoding information indicating which motion vector
has been used for a motion vector predictor of a current block. For example, when a
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



notion vector predictor in the inplicit node w thout encodi ng
information for specifying a notion vector predictor. [183] As

descri bed above, such a codec as MPEG 4 H. 264/ MPEG 4 AVC uses notion
vectors of previously encoded bl ocks adjacent to a current block to
predict a notion vector of the curred® block. That is, a median of
notion vectors of previously encoded bl ocks adjacent to left, upper,
and upper - r i gHmber gEsbeutie current block is used as a moti on vect or
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range 1226. my temporal} and if blocks a0 through aN, blocks b 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



1191i The search range 1226 may be set based on the notion vector
predi ctor candi dates descri bed above. The center of the search range
1226 may be determ ned based on the notion vector predictor

candi dates, and an area included in a predeterm ned pixel range nay
be set as the search range 1226 from*he deternined center of the
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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
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predi ctor can be generated using one of the two inplicit nodes
implicit node | and inplicit mode _22%Dy encoding infornation about
one of the two |an|C|t nodes in an inmage encodln rocess and
referring to YAEhr#EsrlAeR Pandatsbrd somesaending Rifels Fbdfenayteogiried only
process. [200\]v1t1613)thdm%te3@i@atg¢@¢hl{aagbljzz’ghere may be various criteria
for the di ctj on_u 0.S e _above-descr

expl 1 61 Lo ThFelBina i G % 55 by-208n e on SPATIPRRE (P 0gpes
mot i on vect ordeserdgd @beyve. Ehametintba pbibe searceigst 1866WYtbhée@mh¢ctb4sedr@d@e

a notion vect;ﬁbtlcnf@edtogbféalcw cEndSdads| &d arn%e'%tlﬂ@ﬁde@rin usfeaaemghe&plxel
current block can be sele

i, nf or i ndi cat
one of a pl urdP§Lyappe Wbi”i 53?15% r%‘?geagéﬁlf% é“o{?}H}l Cégte’i %Pg%%eé"éf d,
a greater ovemhgalinchderd ma;tlhaeaplm;ahtymftmomdersctmegredlctoucrandiﬂhles, ap‘lmrahta
codi ng unit r t i
vector in thesearh AnkAge af e sicarli P LR Rryled: PEEING 12 0h Bferen
error occurriBgf'fren a notion vector is wrongl y pr edl cted is higher
for a cpdng umhd cdm&vpcngmg pbarsgez& haeng ﬁnalmallesoslADgue.kﬂuténnh&wblygeaachmg

smal | size a o) u

o7 bver houa Al RPN %8s Bafls PR, Wil B R 950 08 bF BTG
when a pict urrémémmﬁlzys andshaped of He@iiplsclddy ﬁ@]aﬁﬂw mh%avmﬁgblpﬁ@lw;z@.\/of
64x64 is encomyi Tihids, e waK Rbw 6& aesaﬁ@éa in 4Bl wm&*éreﬁée @\P@Ghﬁz@d

t
e eGSR A o i T e e BTk S5
i s encoded |rt0taheX@pri111M§mb0dm¢et t he nunber of overhead occurrence
tines igodm [ﬁ%nn@(f&ﬁ@'lﬁgl e pixBR 192@9{! fedeh O Murrregtllﬁo&{cﬁgo @ﬂa’ﬂ&et 0
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of a current méchalommuéhﬁ,cuﬂem]su@@diﬁi FIS. n2&, minehaie diffapént aizesoahdshapeni t
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to exen%llgggy :%‘%géﬁgn %escr | f ove | ﬂggfgggé$%%4rgl%$%lsng?@h%t
to 8 is reprdedifrenhlesy 220y Psze S%tﬁ%nﬁ%apelw&ine@lvl%é% Blyptsatedig 4@
on a depth ofi2g, awpsleﬂk 1b18cnzj5<acerwh@tmenrra1trnsmckomolmaybése@fo ihtledening ent

bl ock i's encc}ﬁlgrg 57&1 ﬂ1 dﬁﬁi%h' tﬁé Elxgﬂ q?%? f:nai Bg fjeit mcfllv§ iatsh%%%ﬁier 5191{1 the

exanpl e, when codi'ng units
i nter-predi ctsdape’ notaﬁdlﬂsv&@@r@G@fl Mthreugli 12§ units are encoded in

the expjiosj t nerde 12@AGLswhE feﬁiimauséalté Sendh@siBo6taDleb®r pre@icRil abcot@n®r

greater than @1 ted, notion vectors of the coding

units are encB&'é%}ﬁ?rﬁx?[H%hF Fefnde. [ 206] According to anot her
exenpl arlY7k nboldithesalgulation opale&AEt n@snallefthe pixels asiaceddd thetcutrérd bexp 1200 t

nmode or the igphdedi atndmﬁgﬁ‘soflﬁrof RGN L0YLEja8nt & the @ud’b'ﬁ't blociSl SREmdy BRI
characteristics

ere for e ctu e 0 unit, the
~explicit nodéSet %Jt;’ﬁ‘éx g%\ Dripaped eccélﬁ% g’é ds"@!“&ﬁ“ dt%feﬁr A ﬁe‘ﬁi“é’f’iﬂ
~or slice uni tfrdmy amongthdamerpgcelsmégé havingtheclranfidxd adatetitas thetcuaent block
Mot i on vector fe160 I ]ice
can be predi cl? |O g nFIg}ng%ﬂggH@étg 16&@#%%9%%&3%111%% S@\%%Phsﬁﬁ%&ﬁy ?r%ln% t he
explicit mode &ﬁﬁltﬁ%@emﬁmrrl@:ff §1d‘Pr%tée Fyrend Rlopkerpitel 8nthe fightmpsisideramong

[207] For exmlﬁadjac%nmthemppmmecm&e&[ arfioipiRg il ihe IGwdridstsiedamong

picture or sl | ce can b oﬁ]ealgﬁ e(raedl cted wthout using the explicit
node, notion ecstorJ tf co |ng unlts included in the picture or

slice cHA8be phnémingtigrozbopiditenent sizes airbshapgs| of dhettempldies dgseBid shorowith ng
E ﬁ anot lher S%@fé@n@é % m@oﬂzmﬁu ?tlbﬁ émyg&l e(ﬁE(')déﬂ séma&el? HOmMBYoss \t%gfor
e explicl | node .pase a cur en
bl ock has. bedRSaTCOBRIFd I SF R GRIe ST SRACTGRE FrReer & HHY 57 EOrare
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

bl ock is not encoded if a prediction block generated by performng
noti on conpensation using a notion vector predictor as a notion
vector of the current block is simlar to the current block. Thus, as
a motion vector predictor is generatéfl nore simlarly to a notion
vector of a current block, a probability of encoding the current

bl ock in the BRdigtopisdistined asi igpricit mode ok dandgf ymode f srorrabngpEEHON Yecidie

ski p node canp@@ic@ﬁﬁﬁﬁlgﬁxu@ adjB@nERl dutreht quies ddf2é@hs I?ﬁbﬁélfma@ baqk
to FIG 9, when ion ects

ne
mode and the ‘Flﬂ‘b‘r‘r VGC or Rﬁe&@%ﬁan ﬁ%%eéﬁ#eg‘ “§m§ Oﬁﬁ?f @ﬁ %E’E‘PB’FE&%’ %’%PA%C“
according to mh@e_s}r@héumdd‘ltnm 2 bnendoiding tinfermuatide rkb@R Onepicthe tveo isepdiont d
encoder 930 epc@den hﬁ‘fn?ig@%ﬁédaﬂagaﬂi’&é&s 23 r&RERY1H the TREEN AR aBolRhHR in
vector. [211] The first encoder 920 encodes infornmation about a
not i on vect ora’b‘Fﬁla?é?CBfimSﬂ’r%e?urrent bl ock. In nore detail, when the
predr ct [209] uni 3) &ibde sedé@ions t hat a notion vector of the current bl ock
is enco
ot or malh 1 i i e ik b oo e K4 nd b L AHGRIA0 O S LBRRITe above-
generated in Cielﬁ‘éﬂ@ﬁﬁl‘li’ Kittmedsgad fnplicitinedenat i on i ndi cati ng whi ch
not :j on yxel ?r ﬁﬁleéjd)&tdfl’a phaletly dainetibin gk Prediut@ @ addid4téieis BaEdEdin URCt Or
predictor o &

addi ti if. a IurIit. f
mot | on vect or g(élgmgg ra I%OQIOB VSCt{)l[e%reg lttOf m8re snmh%r(%o h(l_’)l’ll'_Oél ngée) '[(():I'ro%l% caMenq
above with r ekflecrkeqaeé)esdem@lstmﬁmmmggmnm@dlqaﬂﬁ@pmfacniumhtdrocfatqhﬂg
whet her a bl ogdio} 3REicRIr cdti@ardsNs éndd8&d, hig fé'ﬁte@@velrﬁ&attlfhﬂ 1M\’tHehm Hﬁt modes

current bl ock, mhlch bas for enera%}(]E oral , a bl.ock
o ="t enpor al 1159 HEE b ora G ineanis U B SR 1t B i preple £mdiioh
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bl ock is enco In_th first enco er ncodes
i nformation ith&h %‘é‘ﬁ“ﬁfgu“clﬂélf’mtgﬁénﬁ‘ﬂtsrzﬁﬁn‘iiléfé?‘b‘ihe ﬁ‘rz%af LeQshingginitiip large the
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wor ds, fir at e
motion (3l or %%re SRR e alhiERAAeR ORI AR BELAR ehe e of
bl ocks or pi X4 s@oﬁnae@ﬁtm ths explécitcnedee A ngmesof OW?thWCé‘r‘rf%? gmes is m.
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e moct on s Bl D KRk SR Elcbalib g i3 0PSPa P be A Bl
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e.cur ent Ioc and b n
search range %&ft cﬁlﬁé’é ec?ﬁplbﬁl&ré‘f’ a5l the de éasgﬁ g}?cflzgroﬁnﬁ COémg unit
adj acent to t\hlwncatmotmmtvebﬂoooﬂ@cwntlblbclsrmemOdetl| n FIG 12C. [215] The
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prediction unjf, 9 1{)&0 g}hgtﬂg J@Bﬁ&pve\é&‘)? Bf e glﬁrrénlf' BloEh [ GBS ach Irn?ﬁl% e Ilalicit

generated as a resu conpensatl1 on and encodes 1 nforna

about the di finedeciche w@%modqumnmle Yehep sodinguy svhosadarath as¢ O agd 1
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teristics are different for each picture or slice unit, the explicit mode or the 1mph01t

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



[218] The first decoder 1310 decodes information about a notion
vector predictor of a current block, which is included in a
bitstream In detail, the first decoder 1310 decodes information

i ndi cati ng whet her the notion vector ?redictor of the current bl ock
has been encoded in the explicit nodé’or the inplicit node. [219]
When the notion vector predictor of the current bl ock has been
encoded in t hieriggs) Metien yastpss ofioqding upisy ingladssia 2 cumany pictire peylics 6dbkfe s

i nformation i pdilicad- ﬂ@o@emaayrmrebm ahesptifial POELr6h @inotS €1 eRlidiftBod¥Rini ON
vect or predi c{hggm&f curren ng a plurality of notion

vector predi ctors %]el (s §ratl%| %R}(Rlac?ma ‘plurality of notion vector
predi ct 6307¢ andF@reﬁtXéElplenkf imegien fectere nfo@ndeng whats gicided inahpivteredrshce can be

reference to &a@? préélétea h\ﬁl@bjﬂhlsﬁa%(ﬁie éx'f!fl&f HiB&é bR Feass bel Waatdhgiits @

bl ock 1200 or, n co- ocC e current Iock
which is a bad&" E}é%fé&%l Oﬁ(jp ﬁﬁflon F%COQ ‘%’I“&E%“B’fhcﬁ mo

t enpor a[ZO,S pr eAechrdigg motheeemmp:barjz) Iambdammﬁntath‘e emdotiah byit 9 ) neysebegt the
icture, [
p gt%x?ﬁﬁlg 684 né% él%gi@%ageﬁ%n %Uﬂg{na }flﬁ‘ﬁatn?B OHE fr'% b%%r%ncggied

t he cun- ent inth IClt

decoder 1310 ke kaefr Wﬁ%f‘r T&%é‘@amdﬁisanmq% T leétfhlwgor% Fhinfp@agm o
plurality of maiphtingl thatdasntibbsk hacbeet 2Rcbdedinah€ sidp nole isrsatdded wieihtor
29 predictor O&Hg gg&f bl ock. [222] The inplicit node may be a
node in whi Vector predictor of a current block is

gener at E§9 by s‘élaet kiymadesis amegdle imlish s péel vadue ofot quagnitdedkds nefreaended éfra
candi dat ?SbOf rgch@u&masaﬂgené}ia@@ by Perdoriiin ﬁaﬁ&m d eiﬂi‘dahblh ﬁmgg Seti6tvector
range se ase on | Xe ous enco a a n 0
he ourrens - o0 Bl SbForcier Br BEEY hoHe! YpSERShsdatt 62 BRLAGRAL TR
decoder 1320 aje\amtem vactdi plfe@;:@msgev@eneémomlmdaﬂw @) amotiarvevior oior cuamredt
bl tstream | 200 4pRBIbELA, e%‘)d‘@%““fé"%%“"é* e LaPRUATH bidhel, %,
predi ctor of Cﬂ‘én%lﬁ’rar@ﬂ‘% ﬁtgékﬁlpdﬁoqeﬁgn fesPARt in ShF B ?Hmf’%‘e
not i on (2401 or Refedingtback ©fFIGh® when tlentredittmnkonit @0 sdlediaenelnd eire axplicided
by the first

y e rirs rﬂ@ Q%ﬁrthe]ll?}f'pﬂ it aélmcw}:‘? EEFO'(?E)RBB %&Jﬁ]ﬂﬁ%@&ge cc&tjaﬁ'l to th

noti on vector ctor o e current en en ode
in the explice ctﬁéa@dea' the a@&%@eﬂ 921} andhthe ascond eirodsti 130 enenge infAmration s
one notion VvebboranEhesiict modedndragnétiva vieotoi.on vect or predi ct or

candi da@@ despyd ﬂ%@tden?&i%\‘ 3%%810%&%981’0%&%@ a%ﬁtq JgAu%S ve&gfpr{e%lg%r ofd

11A to and uses I'on vec current
bl ock. [226] cwrent blopk. Inyneye #ﬁtaﬂo\ﬁhealﬁbmrethﬁéommﬂ VY seleets Grat ppeEpE vestor

of the currengf ﬂbsl Qelent MBILGH eﬁb%ﬂed)ﬁ&]ib EPEOIEBMAE, ihd St dndtMder 020 ePBER, inl S

decoded, the q:ctl n..uni

oredi cror of ‘Piraeton BRERE iss & AP RS SR b PR e g orabil
previ ously erselteudanfernation askerting whichenagion vegtor yedictr candidpterhes been

detail, the Hfs@&'hs%é %tlHﬂi‘béctdl« 1&&%'&1@&1%&’{&8&' an val ue of notion
vectors bl o ent current block as on vector
pr edi ct Qﬁg]of t é*d%lP{l’éﬁ't‘ P]H}%’&k Ig?“ﬁ’é‘ﬁ’é?taf ped ‘Fiﬁ’écarﬁ?f‘fa “{;B@F&FV temporal
predi ctor of deb@ibedab@etwithl refkenby tostd@iSc hi Athreughefl €r mfiemapiorcindicetingsi ng
pi xel s ad] ac%‘ietﬁe? atbn)%k(ﬁ@d &”1%08&;929 su[o%%Ell E%m{ﬂlgg%l?leglg&ﬁ%k which is

restorer 1340 restores moti on vec e current

sunmi ng t he mﬁ%fw\%@t%mgﬂ‘ééﬁw lgéﬁmgpéatemp%% PpFceding picBiie o t
1330 and the uj@dkf(ﬁmeaﬁ@mgcﬁ)ubwmgqmiﬁé iby1sé Bie-ogeond decoder 1320.

IE?I, reﬁts&b?f;d an h%%oﬁ/t?%,o\{lhenﬁheugrg 1ct10n unmgll() Select: (SDHBF tri'lg al’i%()ltlgll;] Vthorto??he
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



[228] FIG 14 is a flowhart of a nmethod of encoding a notion vector,
according to an exenpl ary enbodi nent. [229] Referring to FIG 14, a
noti on vector encodi ng apparatus according to an exenpl ary enbodi nent
sel ects one of the explicit node and_the inplicit node as a node of
encodi ng i nformation about a notion vRct or predi ctor in operation
1410. [230] The explicit npde is a node of encoding information

i ndi cati ng on@ofsiroised-dbe Bt gicadir OLBmay dvdhcnarcedapipigaten indigatinggyfich
nmot i on vect orinmpliel nkide hascleal uskdtte gakrdithe hitkioh eect@lpedictar sfahd @iirent
vect or predic& L and the inplicit node is a node of encoding
informati on indrcating that a notion vector predictor has been

gener at &d4bas edhoimpbich elose sray hie e anaslejih whigh @ dngtion yegipranipdieior 9f aqyeigaled
area adj acentplbk i@ Sﬁbﬂt&% SC&QI ol segikh Aok Bdsed Erﬁlhioﬁan aéwut rddit@orTOt i on

vect or predlcto ons t er eo en ,above
' associ at | CHAIER %ﬁ Curif@f\ﬁr B SalkPiRe S gl Tk iy 655400
[231] A node piagls b@lgeV@mlxemcbé@m‘eMthhm tg thegugentdlasky asehmstlbtederkFIG
i.e., a depthgf the current block, or selected in a unit of a
current _picture or sljce in mhlch the current bl ock is |ncluded

Al'ter na{f 1981 v, The seeene qagefen @3 encadesamoliqnsieaionst @ SR prkrbasgeon a
current bl ockmbish een pedicaddeteiminédiey Sikipedivide unif 282 Altematiypedy,alid on
L420; i he Mol REARE 1 8DEALIG RRALAL SRS, B TRbANUBEL Of

predictor awor

t he notion vé@?@?toegﬁ’é@iﬁrﬁ‘dwéb%afﬁ‘él?ﬁ@l Wt %ﬁrﬁ%@emﬁm vVestion/f dhegrurrent
predictor of #lb& géuéﬂaeatas B3k obmsesh @inpehsatiox phd dicbdesBeernidtioh APdut Get
node sel ect ed % op; aglon 1410. In nore detail, the notion vector
encodi ng apparé? defernlnes one notion vector predictor candidate
anong al2lpeast FK)hé3 ifos bloek disgremrof pr epfiasatesr 1308 fetiddendingaasmptien Yestor.on

vect or predlQ&Q&ﬁﬁ&t&Q@eﬁﬁﬁﬂﬁvgnﬁbﬁﬁﬁnﬂn the explicit node or

determ the motion v re ictor .of the current blo as d on
b1 ocks. B7Thi xeh8 abpauero ey RHaShEt Pt: BBt Rr P bF Tt B

[233] In operlatag@decmmg,appdn:&usniﬁ(l dgscribed tloyve ém e ddiatgpnappelrles. @ or émomd&
I nformation 3&%@% Bb@dé@ﬁﬁ&%b&%h%?so@faﬁ&l{ &rgl-?h@%t %Eli‘h&%e b&cARRrAL | on

1420. [234] In e case of ICcit he noti on_ vect or
encodi ng appdiciluBelsitigde G nPop H*é’flP% Meqtordiecoding apparams 300 igpludesatist
predi ct or candticodt @3 Hyaneoad désdat 1300 predictiom un&di3d0, apd e diativo vector
candi date and.l.gf.pi4mtion indicating that information about the

not i on vector Pedictor of the current bl ock has been encoded in the
expl i ci 218bde. Tieas] deppricadi despdes ipformasion Ahpy! eynogion reprcmedieler era
predi ctor cangindattescki Waich @bemarudédeima(vitadreade $CddtiE cheOnRcoet 1310

reference to |on ndi ca et her a
bl ock 1200 or iy utatih S4FAgRE e B BRbor o\ RSBl PR G

which is a badeckihss bg@rﬁ@ﬁ@ﬂdm@thwxml&ﬁpm@or thesim@h@t wolle.of a

t GWFOV ajdry) pr FW%% 8 niitfoh %&o%zﬁct@ Stk &frredt ?16&!@1%%&%&6{1&&%’3&9 h

picture, is alsp.enc ase o it.node e
LT o vett ol B bR, T faieterer Do Bl iReBbndar mHE T i ATERIS: no

t he notion veno@m veriedpediotor ofedtah ¢heauoticrntectol predictvast the emrape hleclatmadng
based on blo mgﬁtRfﬁﬁhﬁrwaﬁ&ﬂg ctbR. @ previously encoded area

adj acent_to the cu rent In the case of a plurality of inplicit
nodes, FREl not Ingddiiestibe PURLISHPITROUISFIRE BiS lﬁ@rcmﬂaﬁé inciiie G temporal
i nformati on ideskribed bbyeanieh referdnbe toFIGSal 1A yhr&fghi 1Ml in€orinatid@i@dicatind37]

The inplicit e(?}%r %YOCQqZ %0%60 1rp2tl ?&1&0}{5 3 lg&gédﬁﬁthvﬁgkl?r%enpf)]%gﬁ %h%h 19f

a current block is genera
nmoti on vect ora gsetr eﬁwatmamﬂm&alots atolsk ofip reemoraéllyme@mgr Pisjpre or a

searching wi tﬂld)dk (ﬂa&&ﬁ;ﬁ&ﬂlﬁé\i@ﬂ%m@?ﬁct@@ﬁ@le@ﬂed@U&F: s of a previously
ﬁg%OdEd[ﬁli]ea en t Ie]tmottl%n vector pre ctor otbtl‘le culfen?ﬁlocl:k harl'sI %Eeénaén%gdédr}n chIeG
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



31 [238] hi operation 1440, the notion vector encodi ng apparatus
encodes a difference vector generated by subtracting the notion
vector predictor determned in operation 1420 froma notion vector of
the current block. [239] FIG 15 is a flowhart of a nmethod of

decodi ng a notion vector, according £d an exenpl ary enbodi ment. [ 240]
Referring to FIG 15, a rmtl on vector decodi ng apparatus according to
an exenpl ary RAGEGT Hethe cerembBlesk.i nf or mat i on about a notion vect or

predi ct pr22pf aTEdJirrﬂ;ﬁlﬂit lde ﬁ;éllalnedm ii1S whidh b ileidn ivBcter gredistbf €fdBuriefit

et des i orilogd 1 c8itd by felaTRe R rEEbka RFRALT RecBRBREGS |

predictor of eandidetes plethe cmmkloelﬁmddoyt searcking Mithint a seaugh range s¢idased on

i nplicit modeyixdifdfld preiohdtPekBa& fa ddjR e eClubre iR K, 4shBusMicl BNFIG.
vect or decodl%appar at us decodes inf or mation indicating that the

noti on vector edictor of the current bl ock has been encoded in the
expl i ci f{228bde @mdsecorfdatenader d3R(adroodes @niEffaraice vectordetwren proeationtvector and

candi dat e amtﬁgn%ho.{l &% rp%zﬁc@% tmu\a%ﬁmackqﬁagae t1f?'fheq3?t§'tgé te. [242]

In addition noti on vector i ctor candi dat es
i ncl udelZ#H t enplii Pdlafégldfmvde’»a SpRsiades f mptigngeg éﬁ@éwtoes Ofcﬁhesurrﬁhlock
through | Ic balsétf@fﬂﬁaiﬂf@maltlﬁﬁihh‘(ﬂﬂt thegnoMoatve@or @edibocks heOlredt bldAE) Ghidh

a position c %g%t(%g?&'gdbgtﬁ%sg&ﬁg&g ock, which is a base for

generatin errpor a ‘enporal |y preceding picture
or a bl Barl of ‘é/hp@rmomfarma}lon@bw\mengotmnc\teeﬁOépledlgtoa|0 he gurand olpck [ vidh
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bl ock. In theveg@%reg{ct(ﬁlop hgrcgllrél{tyﬂdgf( inmplicit nodes, the notion
us may_ further decode infornmation mf}l?gatl n%‘

vect or od ar at
one of @ﬁé I'pl o Bg? %Pﬂ?wp.aéwt thggeiion Yesten pregigior phibe ciurgnt
be a node i n hakbedn eacodetiiiothe aplicr mpdes di detated 0the predigtioremiit 1H30@kndrates

gener at ed DY Aol SAA o AMSHORIANIRIAR: UARKAY nBh AL o
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[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



decodi ng apparatus generates the notion vector predictor of the
current bl ock by selecting one notion vector predictor candidate
anong at | east one notion vector predictor candi date or using bl ocks
or pixels included in a previously decoded area adjacent to the
current bl ock. [247] In operation 1549, the notion vector decodi ng
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[Gaim4] [ rﬂé)tmnalector 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.



[Claim6] 33 Clainms A nethod of encoding a notion vector, the nethod

conprising: selecting, fromanong a first node and a second node, the
first node in which information indicating a notion vector predictor

of at |east one notion vector predictor is encoded or the second node
in which information indicating genePétlon of a notion vector

predi ctor based on pixels included in a previously encoded area

adj acent238b a huepeetion hiHl Kejmotiongseteriencading pprapatisenaodes e dgferense vestor

predictor of gelh@lafeurbwﬁsudah {he@zﬁﬁ@ﬁ edigr préditibedes@metekied opaatonanado
encodi ng info f%maltlo @Eq8 ector predictor of the current
n

bl ock; and e 8B|ﬁ§)5md?? ‘bet ween a notion vector of

the cur 2381 bl Bk langh ﬂbl\eclmttorf ) rmeﬁwdtqﬁ dequdagi agh@tronokctoheceuding tot an

bl ock, wher ei i iR pasongnsmde is a node in which information

i ndi cating generatjon of the notion vector predictor by setting a

range th“%i n whFleRngre Fit P ot meHeR ¥ictqs dechdinesppiratup 6""8&11%‘8@%2%}“1’1” y

based on the atbddeasit derdesninfdrmationeaboota poteh wor pedidtdd pf 5 earalobiogk,

within the s ' pixel s . d. i ' |y

encoded areaeaﬁépgﬁﬁﬂgﬁgax%EQ&%%?%ggﬁggméﬁg#ﬁf%?k ép%ﬁ%ﬂ#ﬁ§%88§

sel ecti ng t hedecpging appsppusslecedse infeiEmtien pbayea B19de Esed da ercofletheimayion he

first node orveche pﬁtﬂﬁ:&ﬁl@f ﬂ@@@n&ﬁ?oﬂﬁk@ﬂmﬁg d@rémldnnﬁbdéair iRdmpliciegioge of
uni t. of..a currgptegﬁc ure

d f
CeCLrro Ly O B 2% St Rt BT  ThE Bi0iOT kN e i e & in-
wher ei n t he sfelragionnggdicatiog that the nmvide veetor predisterefittie erprhat blodphasm@l

sel ecting theptbdedtin E’Hé@%pl%t hée ai@%%ﬂndﬁéﬁ &bl oﬁe #Btibn Wlcra? peddidiGnt
picture conpris bl ock o unit of a slice

t he cur.rent
oot o oM Riue bASng RUER T bret S Rbigt BrediRF ekt er o1 b ¢ he
sel ecti [M42f he hiadditionptle pluralithef mettmndcivo predicmnrpandidates siellwletrmv geroeal
first mde oryl e aG6RA%TPRNIRSRATER. YRUASTuLIT, HSEATS MRS ©

encoded in a s
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.

[243] 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 cuirent 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



The nethod of claim1, wherein the at | east one notion vector

predi ctor conprises a first notion vector of a block adjacent to a

| eft side of the current bl ock, a second notion vector of a bl ock
adj acent to an upper side of the current block, and a third notion
vector of a block adjacent to an uppé?-right side of the current

bl ock. The method of claim5, wherein the at | east one notion vector
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decoder, the apparatus for encoding a motion vector and the apparatus for decoding a
motion vector illustrated in FIGS. 1, 2, 4, 5, 9, and 13 may include a bus coupled to
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.



a first encoder which determ nes a notion vector predictor of the
current bl ock according to the sel ected node and encodes information
about the notion vector predictor of the current block; and a second
encoder which encodes a difference vector between a notion vector of
the current block and the notion vectdr predi ctor of the current

bl ock, wherein the second node is a node in which information

i ndi cating generation of the moti ofCYathes predictor by setting a
range within which the notion vector predictor is to be searched
based ofClekelht | east ofaethediodanspdingarmefioadieeton theanethes,comeisingl ng
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predi ctor and the decodgelictbf dferensRnyvEI6Egand
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 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 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



wherein the first node is a node in which information indicating the
notion vector predictor of at |east one notion vector predictor is
encoded and the second node is a node in which information indicating
generation of the notion vector predictor by setting a range within
whi ch the notion vector predictor i s3 o0 be searched based on the at
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Fé}aim P(ﬂ An apparatus for encoc?ing 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;



36 [C ai m15] encoded and the second node is a node in which

i nformation indicating generation of the notion vector predictor by
setting a range within which the notion vector predictor is to be
searched based on the at |east one glon vector predictor and by
searching within the search range by usi ng pixels |ncluded in a

previ ously encoded are ace % to the c rrent bl ac e coded
conput er readabl e recor‘lffﬂ‘ij ’i{?Fﬁnﬁ‘éYﬁcffﬁ FREsT @l&fl’“?‘ﬁ&‘?cé?ﬂ? ec?BFFf)‘Eft er
program for executing theckmnathhimomoionoretoopredicwir obtht clerobipakd and 11

through 13. 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.

[Claim 12] 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.

[Claim 13] 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.

[Claim 14] 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



[Claim 15]

36

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.



