SPECI FICATION [Title of the Invention] METHOD AND APPARATUS
FOR ENCODI NG MOTI ON | NFORVATI ON, AND 5METHOD AND APPARATUS FOR
DECODI NG SAME [Detail ed Description of the Invention] [Technical

Fi el d] The present SipEGtliPPNCrRATAt@N to a net hod and
apparatus for encoding and decodi ng notion information, and nore
particularly, to a nethod and apparatus for 10effectively encodi ng
and decoding notion information of a current prediction unit. [Prior
Art] . ecent | as high definition video contents have becone
wi del y[ng%afﬁg‘i%@qurgr a video codec having a hi gher coding

effi ci RIECPHOD3AND ARPPRRATILIS FHOR ENRYODAINEeMOTIOMINFORRAFION, AND
H. 264/ MPEG 4 advanced vi deo codin AVC) has increased.

Aécor dMiET H@DnhN PP RARAIAER QR BE{ZODINGSAMEhNnol ogy for renpvi ng

temporal redundancy in a video signal, conpression efficiency is
i ncr eali2ataiigd Degerptian ofthednyenfiomlial signal that is a difference
val ue between an original video signal and a reference signal

i ndi cafTeghbicahField]li on vector. In general, a notion vector and a

encodi ng calieBratint BVnEBhaClones B A lifleh Ehf Bakerdh iRty e
a decogdecodify Ationtihfopmatient aid nire pacticudmc ko agnsipydarcoaspatetuatibe
amount of an encoded bitstream information about a notion vector

48si gnefesttyelyRnecasing rRne degeding metionstfereration ofaelirren Rradictiar anit.
conpression efficiency. 25In order to reduce transm ssion overhead
during encoding of a notion vector,

[Prior Art]

Recently, as high definition video contents have become widely used, a need
for a video codec having a higher coding efficiency than a conventional video codec

15 such as MPEG-4 H.264/MPEG-4 advanced video coding (AVC) has increased.

According to motion compensation that is a technology for removing temporal
redundancy in a video signal, compression efficiency is increased by transmitting a
residual signal that is a difference value between an original video signal and a
reference signal indicated by a motion vector. In general, a motion vector and a

20 residual value of each block, as an encoding result obtained by encoding each block
by using motion compensation, are transmitted to a decoder. Since motion vectors
of each block occupy a considerable amount of an encoded bitstream, information
about a motion vector assigned to each block needs to be reduced in order to
increase compression efficiency.

25 In order to reduce transmission overhead during encoding of a motion vector,
a motion vector of a previous block is used as a prediction motion vector of a current
block in a conventional MPEG-2 codec, and a median of motion vectors of previously
encoded blocks that are adjacent to a left side, an upper side, and an above-right
side of a current block is used as a prediction motion vector of the current block in a

30 codec such as MPEG-4 H.264/MPEG-4 AVC.

[Disclosure of the Invention]



a notion vector of a previous block is used as a prediction notion
vector of a current block in a conventional MPEG 2 codec, and a

medi an_of nmptign vectors of previously encoded bl ocks that are
adj acehfe%'%lﬁzé%@xogh?e'f‘vﬁ'ﬁt' per side, and an above-right side of a

current bl ogkeirtesSiRindsht®nRIr8Gdes HARetAdd &Y ¥55datudior bfciudly ent
bl ock in a 30codec such as MPEG 4 H. 264/ MPEG- 4 AVG. [ Di scl osure of

t he | neeeadiogpnd[desotinigcabtiGo ifowhatidreofl aeereniopriediction unitThe pr esent
i nvention provides a nmethod and apparatus for effectively encoding
and decoding notion information of a current prediction unit. 5[ Means

fgr Actiigandibr Fepisvis@Tebdatal Goal] Accordi ng to enbodi nents of the
present invention, various candidate notion information are generated
by usi ng nmofreerding orermbpdimestts pf the eiesent inyeption, yarioys sasgidateamoyion
col |l oc nedi ¢t i i . ' 4

or ed o naforPare e BRteB B bl bR fRienbR of oot ks Bt afe

pr edi c§patiallyrdotiocdted[tétaf @otenfredietiomuribttnd mhotion informtioarafipngdittion
enbodi nent f the present inventign, conpression efficiency of an
mge WA et e FemBURTE goURAlED Yo e e T SRR aR Btiar s obt ai ned
kRgsed on notion information of an adjacent prediction unit. 15 [Brief
Description of the Draw ngs] FIG 1 is a block diagramof an
appar albftect of thenkwentiepla vi deo, according to an enbodi ment of the

oresent £V Bpbinio qieomenss oLl aealT B oM AREaEh By
pr esenan iim¥gs8imanbe increasedbycusidig aaridudinagticntdradidates obtdinad based on
concept of coding units according to an enbodi nent of the present
i nvent Mefon information of an adjacent prediction unit.
15
[Brief Description of the Drawings]
FIG. 1 is a block diagram of an apparatus for encoding a video, according to
an embodiment of the present invention;
FIG. 2 is a block diagram of an apparatus for decoding a video, according to
20 an embodiment of the present invention;
FIG. 3 is a diagram for describing a concept of coding units according to an
embodiment of the present invention;
FIG. 4 is a block diagram of an image encoder based on coding units
according to an embodiment of the present invention;
25 FIG. 5 is a block diagram of an image decoder based on coding units
according to an embodiment of the present invention;
FIG. 6 is a diagram illustrating deeper coding units according to depths, and
partitions according to an embodiment of the present invention;
FIG. 7 is a diagram for describing a relationship between a coding unit and
30 transformation units, according to an embodiment of the present invention;
FIG. 8 is a diagram for describing encoding information of coding units
corresponding to a coded depth, according to an embodiment of the present

invention;



FIG 4 is a block diagram of an inage encoder based on coding units
according to an enbodi nent of the present invention; 25FIG 5 is a

bl ock di agram of an | mage decoder based on coding units according to
an enbodi neftGo¥ is Adiggrarietitdaapes sofling; units accordingto gepthsaagsaigingric

i1l ust éﬁg%ﬁﬁgﬂﬁggﬁéﬂé%gewh%ﬁnﬁpor ding to depths, and partitions

according to an e e present invention; FIG 7 is a
di agr am f or FteSc1d throggh 12aratdiagraim pfob eeserdbing acethtionship heteaedn

30transformation units, according tp an.enbodi nent of the present
" nvent PRAING UnitS, pregidohainis, aneapsianmaden 4Us: atsordng ie g srgbodiment

i gf or ngt i REefGAlSGkigHI ts corresponding to a coded depth, according

to an enbodi nent of the present invention; _ FIG 9 is a diagram
of deeper cbientB isna diagsrwdeadescribing epelationskip betivegn acosing unit, a

i agr aAEY i e PafTen, NG bAleyr st 350 i Fo&tio HodY ©

pr edi cinfermativnt &, Taig 1t ransformati on units, according to an

enbodi mrent 5of the present invention;. . FIG 13 is a diagramfor

descri bi ng 8¢ elhis %HQ@?‘@'%@%@W @@@@i'ﬂfj’@ﬁ?'?? e&cﬁﬁ"@ﬂiaﬂﬂ%ﬂ%ni t or
part LilOR; | I i ordi ng to encodi ng node

iqr(%f or ngf%dl:cggrngﬁa%larﬁ?@i)%ﬁ'ﬁéﬁt'@rth@Brég?énltrnc\ﬁ@ﬁﬁgﬁ,i s a bl ock diagram of a

nmot i on i nf oFBt 1% &bk idiegrappai atasditi@tecmotidn imfotroation geherditing ninitof

th i ti : FIG 15 | bl k di f
Landl GSEENS A4 GEEO I tnan smtosapEl ot e diPs YN 4 aceor ding 1o
an enbodi nepfg of s ﬂlh@trﬂe?géﬁ?écéﬁ?‘{)?éﬂib% units that gl}'@spé{ﬁalliylddﬂééét@HQ§ a

adj acent prediction uni hat are spatially collocated to a current

pr edi ceusentipredictian svitdaerprdingda amembpdistantsf thepresest syyentigvent i on

15 FIG. 17A is a reference diagram for explaining a process for determining a
scaled spatial prediction motion vector candidate, according to an embodiment of the
present invention;

FIG. 17B is a reference diagram for explaining a process for generating
additional candidate motion information by using a prediction unit that is spatially

20 collocated to a current prediction unit, according to an embodiment of the present
invention;

FIG. 18 is a reference diagram for explaining a method of generating a
prediction motion vector candidate of a current prediction unit by scaling a motion
vector of an adjacent prediction unit, according to an embodiment of the present

25 invention;

FIG. 19 is a reference diagram for explaining a process of generating
temporal candidate motion information, according to an embodiment of the present
invention;

FIGS. 20A and 20B are diagrams for explaining a process of generating

30 additional candidate motion information by using motion information of available
prediction units, according to another embodiment of the present invention;

FIGS. 21A and 21B are diagrams for describing a positional relationship

between a current picture and a reference picture when additional candidate motion



15FIG 17A is a reference diagramfor explaining a process for
determ ning a scal ed spatial prediction notion vector candi dat e,
according to, an enbodi nent of the present invention;

is a rbyeneaion of %&%@%@%%95& ﬁ?ﬁ@raée%r'q‘f&é’é@”%? ag&mb%ﬁlme@t of the

addi ti e notion information by using a prediction unit
t hat gr%pat??gl T‘%%cm | ocated to a current prediction unit,
accor d| ng tEI@.nZIélmtibwehartof atrhethpdexf emcodimgentriodion vector, aéd¢ading8oi s

a referenc for | ai n| a method of generating a

pr edi C?F&meqﬂfl'mgﬁggt@@o?reﬁg g)'bf a current prediction unit by
sgal i ng a npiG o }ée&chkalag?rﬁnﬁQi é‘ﬁﬁﬂfonﬂfé%‘?ércdédb@llrg‘éépar@ﬁj%oééﬂo'ﬂ&nbo
an enbodi nent of the fpresen 25i nventi on; Is a

r ef er effcen éMipdimente tbﬁmrassentngvesntq@meeés of generating terrporal

prosent. | nvElt: his s fe@EhsRRr afsBhe I cbloRl AR iaikln, pbfycing
procest o egmwrménn@f theandséntamadntioandi date notion information by

using notion information of available prediction units, according to
anot her enbodi ment of the present invention; FIGS. 21A and 21B are

qbagraﬁéstf@bdg‘?ércéé@%i@goﬁt %S'i”%mi rel ati onshi p between a current
pi ctur addi ti onal candi date notion

i nf or mat i onAotordingso @0Aspent of i presgahavantion, theooisdiragided aamethod of
enbodi nent ,.of fl owchart of

a et hoacting H'b‘gﬁmrfﬂ%én‘ﬁhppd'ﬁc 9@89&3“05@&9 ﬁ‘ohant%e%lﬁts%rh%@l CHIFRN of
t he prgsRIndtionnaNiol dBtain motion information about the current prediction unit;

determining whether motion information of spatial prediction units that are spatially

15 collocated to a current prediction unit and motion information of temporal prediction
units that are temporally collocated to the current prediction unit are available; as a
result of the determining, when the number of the motion information of the spatial
prediction units and the motion information of the temporal prediction units is less
than a predetermined number ‘n’ (where n is an integer), generating additional

20 candidate motion information by using the available motion information of the spatial
prediction units and the motion information of the temporal prediction units such that
the total number of pieces of candidate motion information is ‘n’; and encoding
motion information of the current prediction unit by using the ‘n’ pieces of motion
information.

25 The determining may include searching predetermined prediction units
positioned above the current prediction unit in a predetermined scanning order and
selecting motion information of a first upper prediction unit having available motion
information as an uppér spatial motion information candidate of the current prediction
unit; searching predetermined prediction units positioned on the left of the current

30 prediction unit in a predetermined scanning order and selecting motion information of
a first left prediction unit having available motion information as a left spatial motion
information candidate of the current prediction unit; and selecting motion information
of a prediction unit of a previous picture selected from the previous picture, based on

a prediction unit of a previous picture having the same location as the current
4



5FIG 23 is a block diagram of a notion vector decodi ng appar at us
according to an enbodi mrent of the present invention; and FI G
24 is a flowhart of a nethod of decoding notion information,
accor dPradigtiprawnib Asdemasnal raetiem inferneafian cansdidateiod the comert pregigdionor
carrying: : : r - the
o csentthetctE It of the s b ARt pRcATARRRafion 157
i nf or npeiformed ethethi thg tplat homibengf piecesof pardidate motion irfonati@nbdbtained

prediction unit to obtajn notion.infornmation, aboyt the current
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prediction unit and notion information of tenporal prediction units
t hat are teitpegsineyating ¢fdbetaelditiomat bandidateanotipn idornation maytinclugde
avai | abl e'r@?ls a resu.ltr of .1 he det errrigienl?FP when .t he nunber, .of {h

o
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I nf or nRIrigiRr af firbhgpptiredietion LARINAYIrgavdlabre mMdtibe ifofMatibrais searched

predeterm ned nunber 'n' (where n is an integer), generating

addi t i Briaps tr-additionalcapgidate matiosr irtrmatiopyin Pregletermingd sramniag
tiono}dgrorrration of the spatial prediction units and the notion

i nformati on of the tenporal prediction units such that the total

nunber of pirhegenefatignalitdataeditivhaboandiflaemabdiiominfermation mag ircladeli ng

nmotion_information of the current prediction unit by usin he ' n'

bi ecesIBRCRUNASRE PAREPRAL sBRIIBE Qb atioRd aRe MelP0deosBalehPhg
pr edet g EvARSHIBNEH prddiGIbnUnit thab RSsddrensd faHamer ol 18t IRRIPrédiction unit
prediction unit in a predeterm ned scanning order and sel ecting

not i onhaying@valakla resticn iNfersiatigpge seprabgddor, dm thepredetarmigedigsaaniing e
tiono}(%forrration as an upper spatial notion information candi date
of t he® Qv ent prediction unit; searching predeterm ned prediction

uni ts posi t Theeeneratingeoflteé addftichbEcandidgetmafiom nfelingdtiomagiitclude a
predet ermi ned scanni rr':_‘%g order and _sel ecting notion informatjion of a
first ?‘@'H‘gﬁﬂem%tﬂf@ %ﬂﬂ"’tOfr?aQ!'er?gCt!S’\F‘ali"l"b%l%pFﬁiﬂQ%P'PHF’%mﬂtﬂgdﬁoﬂgna
| eft Spat il . : j Ldat eaaf . _ e
uni 1; B rROFA R brhPrIRL I DR A i of 8 PRI RDICRIE B Ebb e
pr evi oaprediction eni of adirstprevions tpiciurer lsaviog avpilattle netionastomatioa and

redi ction unit, of previo lcture having the sane lLocation as the
2hr r engeobraiiaihe prdiiBf cendiudte dnglsrtioh. FapBrian Pich LBRePRa: o
of t hepidudBiciirediisith ¥ defirtinsthieagidlon B reeiReoR U ®f af prelidus picture
addi ti onal candidate notion information i s perforned when the total

nunber ha¥ingitke sameflogatind axthe aTefPreaicie RbinitoRrecinaangddn a
predetermined scanning order.

The determi'ning may include selecting motion information of predetermined
25 spatial prediction units of which locations are previously determined from among
predetermined prediction units positioned above and on the left of the current
prediction unit, as a spatial motion information candidate of the current prediction
unit; selecting motion information of a prediction unit of a previous picture selected
from the previous picture based on a prediction unit of a previous picture having the
30 same location as the current prediction unit, as a temporal motion information
candidate of the current prediction unit, wherein the generating of the additional
candidate motion information is performed when a total number of pieces of
candidate motion information obtained by using the spatial motion information

candidate and the temporal motion information candidate is less than ‘n’.
5



by using the upper spatial notion information candi date, the |eft
spatial notion 5information candidate, and the tenporal notion

information_candidate is |ess than 'n' The generating of the
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a previous picture having the same |ocation as the current prediction
uni t, é@@oégﬁi‘ﬁeﬁ eﬂh’“ﬁ“;ﬂ? ERGHORE §E§ﬁrﬁ‘ﬁﬁ°w@‘é¥”°¥rﬂ@ Rredict 'Hf‘rﬂfl%e
may i ngi&dfrsie ecting noti on | nf ormation of predeterm ned 25spati al
prediction unit's of which |ocations are previously determined from
armng pr edeY\dren aficst pefedenad pintweaiused pothe pradiciicataftke divéction LO@ndef t

the _curren redi ction unjt,. as a,spati tion informati.o
Jhnai aS S BRI SR rR SrBrEREh oE Btk fi Positihed on
i nf or miel sim@flocatibhastisetiina dlirenphiclureIMBILGIHG thé elitrent sredrtioadirit; e
the previous picture based on a prediction unit of a previous picture

havi ngoR#t raak hraddsgde lam malioneciaratdhe pprdigion pihewivactioad Oand the
tenpor gy t\)eﬁfbr'dfztlﬁ’én gPéC%'&ﬁ] %Ie%n@rﬁ LY hSr&& Wﬁeﬁqhe%ru%h‘fh Ateysi t,

wher ei n t genera | ti onal candi date notion or mat i on
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offset may be added to the motion vector of the prediction of the direction LO and a
value obtained by multiplying the offset by -1 is added to the motion vector of the
prediction of the direction L1.

The generating of the additional candidate motion information may include

25 changing prediction directions of motion information of the available spatial
prediction units and motion information of the available temporal prediction units to
generate the additional candidate motion information.

The generating of the additional candidate motion information may include,
when the motion information of the available spatial prediction units and the motion

30 information of the available temporal prediction units include bi-directional motion
vector information of the prediction of the direction LO and the prediction of the
direction L1, generating the additional candidate motion information by using
uni-directional motion information of one selected from the direction of the direction

LO and the direction of the direction L1.



The generating of the additional candidate notion information may

I ncl ude generating predetermned notion information that is
previously determ ned, as the additional candi date notion

i nf or mat i onTh@lgeneratireg efrthe reditional candidéater matio infosiyation mayiinciude,
vector having.a predetermned val a_reference picture index

Shavi n§PENgRatd BB et e aV3iebie sPalidhwsdkipacits AE Aot i on
accor difigrm&ich & the vallasleitempbal brédietidn 8Rfts McRIHCUmiddird2bRaIGRotidie
generating of the additional candidate notion information na
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and suptractjng a predeferm ned offset to and froma notion vector of
t he prlaéiaé‘fjitﬁﬁ%é?d'?ﬂ%” Bfﬁ@ga'fe&ﬁ'oﬂyand a notion vector of the
prediction ?Ee?g‘é%e?e#tfﬁéf‘tﬁ@ AeditioNaPBaftifiAfeSholiGh RIFGRTRIIN r?ntazriﬁclb'&&d
in the predictiion of tthe direction LO and a 15second referehce

pi ct ur whasevofion infiermuationi aftthe aveilahléepatialgurediction Units @ngdasotioroned on

BPe; TR O thRavarv R Sl BPe Bl s It v BB BFme
predi cinfénationt dfeord sslette@TrdnPtivan dirédtRorn®it therlineetd®Lond the direction of
prediction of the direction L1, and when the current picture is

posi t i hieedirasdionden generatingshi-directippalduotipn tnferanativsosnierates by eembining
f th i F. i . f ' g ' ;
o edi bfestioRALAgHEh Htdmhdfort FERRAnG BlfoME fodloFhalifiy iiabrrifed

vect or carhpbhentpradde,cds the arfditidral dandidateomoliGn amfdrraatiet.ue obt ai ned by
mul tiplying the offset by -1 s ded to the tion vector of the
Feedi ot on bt qaion e aehsrating o geanal PR REtaieTeRian may
candi dgcg drititafifty 8 rERTEE PRYUre HalviHéRa PereleHtel MBtups ReXtHaling a
directions of notion information of the avail abl e spatial prediction
uni t s Bredletermioed valusratthesdditionah sandidateamosion dmfponatiomr edi ct i on
units to ge te the. b iongl.. candi da LN . J mt i

The. gener ac Mgesridi B beahBidREpadbaTRbkeR nirBel vibnes

i ncl udgefavheant atenidtion infohmatiah iapd thé geheratediaddhioaabeaididate motion

%edi Citng'grrrhal%irc])intésreadnu%liggt%dnrgg)i/ Cr)ur;t be checked, and the generated additional

candidate motion information may be added to candidate motion information.
According to another aspect of the present invention, there is provided an

apparatus for encoding motion information, including a candidate motion information
generating unit for performing motion prediction on a current prediction unit to obtain

25 motion information about the current prediction unit, for determining whether motion
information of spatial prediction units that are spatially collocated to a current
prediction unit and motion information of temporal prediction units that are temporally
collocated to the current prediction unit are available, and as a result of the
determining, when the number of the motion information of the spatial prediction

30 units and the motion information of the temporal prediction units is less than a
predetermined number ‘n’ (where n is an integer), for generating additional candidate
motion information by using the available motion information of the spatial prediction
units and the motion information of the temporal prediction units such that the total

number of pieces of candidate motion information is ‘n’; and a motion information
7



30i nformati on of the avail able tenporal prediction units include

bi -directional notion vector information of the prediction of the
direction LO and the prediction of the direction L1, generating the
addi t i deabderdodededdingmdtam inforovatianiod thdgumentngredititiodiunddiyi wsiag the ‘n’
nmoti on i nfor tlon o magesel ected fromthe direction of the

di r ect P&IYeES M'Otnh'g Y Pion of the direction L1. The

generating ﬁ%cér%giﬂﬂéﬁétﬁéﬂésﬁéﬂ@'fﬂ% ﬁré&ht PRehfidRItABE BbreRded a
i ncl ude, when notion information of e avail abl e spatial prediction

units Eethedof dac¢dm@mﬁitqndnf<xﬁmattln@, @Gbldlfwod@ef@m whethesdnetiaron

t df
PR o PREIork Y sttt it BRuA R R P R [ o
1 -1, pestictRin gt dhe rra:didxntmmmlatlcnrmdlt@tap@rairpted)aidmlﬁmtsmh‘e't are mperaing
bi -directi onal tion informati on obtai ned comnbi ni.n

h
pr edi cEPlRPaRd i eo‘?WEQﬂh%?ﬂ'E@'hHG”?F%aW'@W tasow%?ultt%éﬁa%re&rmi@ﬁg.
Li.  when tﬁ@?\uﬂ?d@ro?ghé'&o?ﬁ)n i rAdebh bf’ﬂﬂ-:l sivig b@.&#@&hufé‘? (Hhee

i nformation may i nclude, when notion infornation e aval
spati aquuoednfmnnahou of the teneporel predidtiohamitstis essdhan laepradeaidrmines

t | di, t | ud d f t
o one PumREE ML awhetk i i 8 iRl Serieeiit adEpBA s S dnatbe o "

di r ect jrigrmedtionsy dsmgqhe @K)ailléble aestRINAhfoah aibn @f tes sp e prédtiieiunits

i nformati on gener at mbi ni ng uni -directional notion information

i ncl udfRg the mﬂtlpannmag@n ehthantgmpyrakpredistionnmifsseepdhetthedatale, as
t he adﬂhﬁ]’b@? %@9 gg %ﬁdlﬁgfé rﬂgtlgﬂgﬁégﬁ% ) Onﬂl?bﬁtaﬂﬁqptlh@& |nrf$]'ﬁ1at||on de

generati ng o ional” candi nror mati on ha
gener aMdnrgatmgmﬁgle emmiwrpmtdrmaloha‘rdm@nmrrgeﬂ‘rer ahpieces of cmmindatéenotlon
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i'Af or nﬁ?‘? ition from a ‘P?Ptﬁ?é“ pRiamigg HTOtPI'?én%é’(H'Ei‘laf'PBﬁ ihecawmfat e

mot i on, iéUl&demP&{ ug\fﬂ@trhéﬁorﬁjf?\ff&%étlo%qwicgﬁoeb iABeknf or mati on and

the generated additional candidate notion ormation are
dupl i cat ed Aagonding il@eamibema&pecénﬂthew@regen@meettbradheltel ismadvidad@ndat e

Accor oP R A ok BRePg et P L el Rlfo Jalrfoat By, o™

provi dedtenmiraig ahathis rhotiore Meehatdnnaiidpeitial pledidtivhi iits th@lcér@Obpwlaﬂy
candi date notion information generating unit for perform ng notjon

#Pedi cerlasalad 1 2 GHreRt pr@dé‘alpet%t@nﬂqmtlpe iRferRAHOrghisMRsTal Prediction
i nf or "Bﬁl'té)ﬁ‘la"l‘Qpé‘{entl[5'6’raﬂ$/I at&fi gt éLPrPerngrédlcfl&ﬁ uFRGRE E\/gﬂegt?ee, and

whet her notion 1 nform spatial prediction units t

spat i ab$ ya resllt otﬁteadbtennmlrcg; rwhmt therradnloen afthemdticmidfarotation of the
|nformat|o of .te iction.units..tha arete ora
col 1 ooaraii pEeditETL b Al fie. lobBh S uhBrohpL R EriaR Prediefonanis is
resul teak thiye adRbestERined nBEr hhevisrelieis £ mtéy%rﬁ%# @éhéraflﬁg mat i on

of the spatial prediction 30units and the notion i nformati on of the
28 npor addigeeali candisiate mation; isfarexation fyrusing the available motion information of

the spatial prediction units and the motion information of the temporal prediction
units such that the total number of pieces of candidate motion information is ‘n’; an
entropy decoder for obtaining index information indicating single motion information
from among the ‘n’ pieces of candidate motion information from a bitstream; and a
30 motion information decoder for obtaining motion information of the current prediction

unit by using motion information indicated by the index.

Mode of Invention

Hereinafter, the present invention will be described more fully with reference
8



predeterm ned nunber 'n' (where n is an integer), for generating

addi tional candidate notion information by using the avail able notion
I nformati on of the spatial prediction units and the notion

i nf or nta the astompanyiagpdiealings, ddi whicb rexemplarys eotbodiraentshef thst iivention
nunber _of ieces of candidate notion information is 'n'; and a notion
i nf or nBtS I°WBecoder for encodi ng notion information of the current

predi ction PFRG!1yausédddibgram of aNNi@se enebdifgtdpparatds oromRkECedrding to an
According to another aspect of the present invention, there is

provi dembediraenioef the p(ﬂ@%ﬁfﬂl”h\@m@ﬂl on information, including
?%t erm ni ngy P@e\f {P&S e'f‘i'af) tébﬁrgfdgmi@@nna dSPat i3 mﬁ’urﬂ%ﬁﬁ%%nﬂ% Iﬁtgﬂ

at are spatl y col 8 & current prediction un
i nfor nmﬂﬂ)omcoﬂlngmrrutmleitarrpmednﬁmmd aniousputhmit ¥80c t enporal |y

col | ocat ed t he current dj ctj |t | abl | t
o he et e Remag i ehcirReith SBETET HY il Srcurfig hiaitie Rased oA
spat i alnRiRAhCEOAAg WHit orand durentidtare bhbAr; Fﬂ’atéjeon hofhelt &ﬂ'rérﬂnﬁ%ﬁe is

prediction units Is less than a predeterm ned where n is
an int kag@er)thagetherraaxmwra@odtngomt Imlarctﬁa@fﬁMBWrenhp@turatmam bysplit

ing the.,ava no mat i o t he ctli
dhi ve GG 2t o3 BB e Sl C§ﬂm§furﬂ st g5 Rty isia BB FrsBRano v
such tbﬁfenﬁﬂitﬁjli_m:h@bf theTheRIsept iieption rody baraltidet enitbhiving d 8izersfe32x32,
'n'; obtaining index information indicating single notion
| nf or né#TEh rwaﬁanaa@xm ol Weies Shnea RS Bar 6rp Sauare having
15info | n | renmt
he currBal and RO B e B 2 iR O Biahe SMhRB Befing
t he i ndeik determiner mﬂ:mamrdrggtto taeat least als@maxrmﬂm taedipg esént

|nvent|on here is provid n a rat ecodi ng .ot i qn

Y o T onA ading SR AceaiRa, b BRiHdenf bn e presitht iR may be
mot i oncherrfa@féi%uqsy of maRmhim! sipé efidChi @eptHN Thetdth &lehotdall Alimber of
20col | ocated to a current prediction unit and notion information of

t enpor BMepribgi eading uni issspatially ssndit tf@mdhmm@x'ammcﬁ%rw ung, end as the
Cur enbRPhEE G Wbk AEoRE DA Beeihd T SRR bpshel9 fom
predi ciaximunmi C@dlﬁgldjrﬂthle anmnﬂnunnnécmm@tundin @f dépitn d)felrhnomab(lmum cod_lng
2R nt B0 SNTUPEERSE doPanh 2N N CRRNGEY €o0iEe L6t 7 i SIREICSH
by usi ggpthhe SivéH haeofRchalhg mrf)éé‘r‘?éé&ﬂrdﬂﬁg to each depth decreases as the
depth of the maximum coding unit deepens, a coding unit corresponding to an upper
depth may include a plurality of coding units corresponding to lower depths.
As described above, the image data of the current picture is split into the
25 maximum coding units according to a maximum size of the coding unit, and each of
the maximum coding units may include deeper coding units that are split according
to depths. Since the maximum coding unit according to an embodiment of the
present invention is split according to depths, the image data of a spatial domain
included in the maximum coding unit may be hierarchically classified according to
30 depths.
A maximum depth and a maximum size of a coding unit, which limit the total
number of times a height and a width of the maximum coding unit are hierarchically
split may be predetermined.

The coding unit determiner 120 encodes at least one split region obtained by
9



the spatial prediction units and the notion information of the
tenporal prediction units such that the total nunber of pieces of
candidate notion information is 'n'; an entropy decoder for obtaining
i ndex splitbngrat iegion otliheanarignen rgpldngronit encordfngtwcﬂepihsfamﬂrdatmmmetma

30mot | BRPTHPGRHEL! B bR BRdE o BIaCE AR ACRO K KOS 7t BRRCRTG AP BrrepinD:

currenin FHtﬁé‘H @dras, ‘ﬂﬁ\étcdéﬁ(gelijrﬂg deRdriiiferl NDOT HBldrAhdNdl eatied @é’ptthy
i ndex. Mode of Invention reinafter, the present invention wl

des \% i Bacoding dhe umageata in dnedeaper goding uriits agcootipa g idepths, aamﬁgbng
o Rt SR8 MBI 8P BT 5P S Dot having the

accordlewtten@cbmagbed'onentTl@msthlee perseddd IlmfagdldHTa ofhthevi etfing unit
encodi ng apparatus 100 i ncl udes a maxi num ¢odi n%eunlt splitter 110, a

codi ngCRPEPQIAtieg P ribe determined aedesdspih inifipalis@utput. -~ AlsorHge coding
- maxi muph£ods EsH&Hdm@ % thd @bddd & b r@gsweaeég eRt6ded %?&;ﬁﬁgn%u%r.‘

a maxi mum co I ng uni or the cur i ctur an inage.
currenfThei determined |adgdr deptin aride thaxemtmdadodnnageudata, docaghnglatoa tié

t he current tu p 0 in th | east one maxi nmum
28di ngd%ﬁ?"*)@éﬁoci%gﬁa@/}%%a’uwtdﬂhe 88&9 FHPEJ% o an enbodi ment of
the present ThéVﬁ%EbQ]’btﬁWtﬁ@r@xﬁﬁ&m ¢Btihg fmmtn@@nao@ed@agéd 34%R8.deeper
64x64, 128x128, 256x256, etc wherein a shatge of the data unit is a

squar eCoing ngniés \momeﬁparrvémgewgtah Ipasts qoar eeptof equalﬂﬂa qrnﬁ"gell%ratfaamﬁlye
> .
e out plirhOm QSpt@?‘l}hﬂgre%[]gg i r[g&;e{helﬁQ @&C a'?@ cro a&al?&d Yad 8ac§]r§

one naxli nmum Cco uni errbo
of theeacresétiie ideepat codingeaynifse ¢>hde|at¢1t Iea\mz@dhé)yeastrmcommg enranerrwydb@

depth. The depth denotes a nunber of ti codi,n [
SBot 1 aPPIRCISH AteT COTIPEMED RERDMI & GRreiS i JoePsh GoHN Halsse firieast one

deepené@d&?é@&ﬂh ARG 88! Jtedid ot @efcﬁﬂhﬁkﬂ%rﬁ%o@ﬁ@ﬁ'ﬂﬁt may be split from

t he maxi mum coding unit to a mnimumcoding uni't. A depth of the
maxi mum codT hg sizeotithier maginawmgackéngrostt isisplitrasaa¢odingewnih isohierarghically

ani ¢ oy RREsBRINGS0 eoPuf rET T nUFBAE ot AERG ARG Uf 350, R0 Bven
maxi muin eihd@ duritel tolleSREs to aa GEdé Aapith tinComé argrintlind dcdding runip Aeris
dept h nay Include a pluraljity of coding units corresponding to | ower

38pt hs¢ etRémH@échh%‘EFra’@o%“t eaeh ofethe cRAing sMitsHeONRRNOARINGH Q. e Sanae
I
split H%‘%@itybelom.%?d eac%é%ﬂg dh”éﬁ&) FrSILBﬂthteQn?a[gs%Bd%g‘él‘F}t]ﬁ% ’a”ceh

of the ng unit he maxi codi ng uni
deeper cading rlgnt;mepsaraieda,t ahecamgingty, saveor dineg intagke miatte .is Shcloded e one
maxi mum _codi ng res

vent T URSgi g 488G T 5%es UelRIRERTL IS Mhalges dearing dodadeths
glo ggls .”?T%ﬁ*‘ﬁ%@?,?‘?;f‘% tgém)rmwume dtOdingtd reondm thieedrd AaximlimYcoding
25 unit, and thus the coded depths may differ accordlng to regions in the image data.
Thus, one or more coded depths may be determined in one maximum coding unit,
and the image data of the maximum coding unit may be divided according to coding

units of at least one coded depth.
Accordingly, the coding unit determiner 120 may determine coding units
30 having a tree structure included in the maximum coding unit. The ‘coding units
having a tree structure’ according to an embodiment of the present invention include
coding units corresponding to a depth determined to be the coded depth, from
among all deeper coding units included in the maximum coding unit. A coding unit

of a coded depth may be hierarchically determined according to depths in the same
10



30dept hs. A maxi mum depth and a maxi num size of a coding unit,
which [imt the total nunber of times a height and a width of the
maxi mum codi ng unit are hierarchically split nmay be predeterm ned.
The codegign urfi thalehaximumer cddifg emthdasd anay ebstindepersqently detgrovined in

obt ai n b splitti regi on, of .the .maxi mum codi ng unit .accordi n
Lo depoiteratiabianiser STRLaM, 4GMH SePBUR B AT PVIoN R aedTegiienty
dat a ageirfintdl frOmid1Bodéd HEpH inQMdtIRH rebionegi on. I n other words, the
coding unit determ ner 120 determ nes a coded depth by encoding the

i mge data Armakimweaapth acgentiingita ag eavasiimientjot thedeigshst inveoberiisgn

Gt n AR TGt 57 dhE ot ft bl SBIGS oRHBRHES B bt dng
of theugioth BOMHMNUNT 66diag Amitdi ROfifsd nidxmdet éspthredoadidg do demmbodiment

finally output. Al so, the coding units corresponding to the coded
dept h Rbihepereseghinyeatiar re daaatectha tatpl ivimber of fines sliting &g Pedaened

depth aggh e nRRGAMRT ch@gfuﬁkﬁtt@ tﬁ&c‘rﬁ@g’ﬁﬂﬁh EBdihB%rﬁf?d% %%E%H&%Sﬂ

depth are output to th put unit i mge data in the
maxi nudeptbhdacgprdimgt td aneembddithdrd safdthenpiasent] éayeation adayg glanate she total
corres ongi n%ftdo g% | e s% onﬁ1 depth equal .to or sgtgller .t han the it
flxi muPPEREE B dgRih tvsl frompih e RESINHE 9Ny M dOdRE M UL Aadipgnit.
based ppr ersRpRS wWHe 4l8epa ofteimaxiilink Sodifgdait iB Yavdélthioha dRmed unit,
encodi ng error may be 15sel ected after conparing encoding errors of

t he de#pwhicholiiengayimyrg. costing ealtis pét eBerdNa¥hehselalp beand edepitt 9for

each ii: cod] NE: Wnd L. . i 7. of i ) .
o ol RN TrE B R e mandmur oBBfa P ot RACETHETHR S0G63 ke,
dept hsif thaehinigndrhecodirmdanit & a cdinggunitint whichctheanasimuih sodirgvenit isf split

codi ng, units carrespond to sanme depth in one maxi mqum codi_ng uni.t,
i® is [OM tmﬁtse%rﬁ’%mw?é% Héael?@sébﬂi’%’gé!ﬂ? ‘gmextsﬁé‘ Uﬁdhﬁﬁ'ﬁqé“ax'mum
corr ese&&ﬁ'rﬂs¥bgf§eit%%o 225Rd $ePE8cArRY RakPMGh ik hAYbdeastdrs.ng an

encodi ng error of the inmage data of the each coding unit, separatellyq/.
Accor di ngl yPredietionnveenoding ggndd raasiosmiatien udayl benperiernned iaggandingiiteghe

ond oSl FedBbruE Ee fredifor &P SR8 PeofahSolmEidiE Bnenso
Maxi Mipegethéa bagsd BRithe deeget Boginghmitseredrdieptdra denth eglibeto or depths

according to regions in the i mage data. Thus, one or nore coded )

@8pt hsleshy than gdher madaurh gae ﬂcﬁgm'%dﬁ%g”ﬂﬁ]i MaxiRdnt héoqj'ﬁﬁgém't-

data o j di i iwl deg acc i t O COGh

nt ¢ SpArsforfitioR Br0C L9 BetbrBY  BEcidiid Pl ARTanelRa &1 Shithdonal

det er niraesfodrd8tiompr chd¢gentrarsferodatiogn. units 30 having a tree structure
unit. The.' cod uni ts havi a tree

i | uded i th i i ) i
LT uetore Sl Hen e o dhdatt Redind giitss BCtRe Wi Eng B e i
i ncl udgodiRg iUt i8NdPI® Feebidhsd 85 depthd, @nod Rt cReNRY fﬁé‘éﬁbdiétiobﬁeﬁ&ﬁjing

coded depth, fromanong all deeper codi ng units included in the
2axi muang dee gnefarmatiands gientgrmertorpall #f dlael sigeqepcadingyunits generated as

hi er arﬁ'nrl)i a%ljhydggﬁﬁéﬁ r|_-ec9 @oq'ﬁ%rnfgr{& 5P dQ?&H?i%ni, Bhd rﬂf‘e&i@ﬁ@n encoding and
the transformation will now be described based on a coding unit of a current depth,
in @ maximum coding unit.
The video encoding apparatus 100 may variously select a size or shape of a
30 data unit for encoding the image data. In order to encode the image data,
operations, such as prediction encoding, transformation, and entropy encoding, are
performed, and at this time, the same data unit may be used for all operations or
different data units may be used for each operation.

For example, the video encoding apparatus 100 may select not only a coding
11



10 region of the maxi num coding unit, and may be independently
determned in different regions. Simlarly, a coded depth in a
current region may be independently determ ned froma coded depth in

anot hegnf ¢&H dlbodidmhe magetiﬂh hb @CA166 @i il Pt EERPROAEAE cldirdenit so
present invention s an index related to the nunber of tines

spl i tt PAGO Psrpemitioe n&dwtrwramm poihe dueee datd in the cedigniMtim codi ng
unit. A firgl JiBxl ?&rﬁq?%%h ﬂ)%ﬂc&@ng”meW&ﬁ%%nﬁ’fco‘d*@e%ﬁs?ﬁé

i nvention my dénote er o I es S Ing 1's

f rom t peedi@ionrentedicg rgay miet pér@om’rai bhasédnom & addirgy unittcorrdspending to a
maxi rrumgl%dpth according to an enhodi nent of the presenilii | nvent i on %/

dénot eCPHR 19SPHN. 11D, RERBECTHE ‘E%’f‘% Unghy 128 i nenianger sRNY Hith dinhynit
uni t t gotbg,dHdih aCI%We'FQie‘ﬂ) Hgl‘érneﬁ%ﬁ‘"g{eecoam r\"i’tI l‘rl‘lh‘ém;“ gﬁfl?ﬁ%@r split

nmaxi mum codi ng u is 0, a depth a coding unft

maxi rruandwlsmmgnemla ba&ssphnttfoormedlch@ry dreoditg wall nomarb@ tefdopdhtooisaa
codi ng, uni,t nmu di ng,.unit is it tw ce, may be
et torsRdiption, brfl" B4 panfio SRR RY et belsreBfiting it v Mg
t he ”%féﬂl’(fﬂd#ﬂ%lﬂgr Hjata Uﬁlt%bkélﬁedEP%htth nR9eadt dﬂ%péff‘a height ana@fa width
depths 0, 1, 2, 3 and 4 exist, and thus the first maxi nrum depth may

He set of hegredigtionhditsecond maxi mum depth nmay be set to 5.

Pr edi ct '

he i munt BbgRanbihed ARRMd Bl o RN RuRrel (ER(1pBG% HiBlel) %
tr ans:‘]I no exigerrsplit ancﬁbeoomie:sfa)pmlcbtlbaaﬂﬂt merlTlx&N eepa rsmeooﬁh angattitiohamay
accordj n equa e n the naxi mum . .
Gont . bacabnl A0, e s Ni EXarinSsit & PaTtsR AeECl Bl Saymgtical

per f or BRMitiBRS Othat et Bbﬁhlrﬁ%t 'lﬂlds9ﬁm%th8§lﬂp@ﬁhttlh@aﬁsﬁt@ibﬁ?tdroﬁndlh of the

|nteger transformati on. nce the nunber ~of ee er cod I Ng
uhi t s presictiosesnihirarttiens ohtalm bmaaymewgalm splittisg sﬂpe ineighd cur widty of

L1 anst B REeRR o< St OB A e AP Bhiing 4 YedriEuricaty

gener aggiitting tHepredation whie pad partfitnsamwenamiceryshapescri ption, the

predi ction encodjing and the transformation will now be descri bed

based on a ARiPdistion mods oktheuprediaionaiimay be-atlagstang sham iraimade.
T 1
e vi g‘?@gfgﬂlﬁ, {égnpaao%h%b’&e O@%P@Yarﬁﬁi(e' Wﬂn&’ra%ﬁb&é%g%élrﬁ@r ﬁ’l"ogéhﬁﬁsg

of a 3 or ehcodi ng I'n order to encode t
i20age betperfoopedatn thespartitiam oaﬁN;beld i2NxI\b INX2IN aooli . t Absios theer slkipimogle

a0 LS BRRRTA oty SelBR TR oF bR T b e A E,
used fg&rfemedy APebaki Sradictieh @XeiPiL coding Uhil ePepasP dbREtiAG R PRédiStion
100 may sel ect not only a coding
mode having a least encoding error.
The video encoding apparatus 100 may also perform the transformation on
25 the image data in a coding unit based not only on the coding unit for encoding the
image data, but also based on a data unit that is different from the coding unit.

In order to perform the transformation in the coding unit, the transformation
may be performed based on a data unit having a size smaller than or equal to the
coding unit. For example, the data unit for the transformation may include a data

30 unit for an intra mode and a data unit for an inter mode.

A data unit used as a base of the transformation will now be referred to as a
‘transformation unit’. Similarly to the coding unit, the transformation unit in the
coding unit may be recursively split into smaller sized regions, so that the

transformation unit may be determined independently in units of regions. Thus,
12



unit for encoding the imge data, but also a data unit different from
the coding unit so as to performthe prediction encoding on the inage
data in the coding unit., , I n order to perfor redi ction .. .
encod TRl (R A gl M S e Pefigiritofh Biecanaighagebunt
per f or REJINGARE e stAIcERE tTorhG t6 FahsRPPRHbRAchthsd S5 coded depth,
i.e., based on a coding unit that is no longer split into coding

uni ts cor r edpivanisfagnatiomdeptidndigeiing the-eumbanpt imestspéttingds pgriorned to

encod T 11 Sils ot PR BY EGMRo3ne Sieidht el oP S iy gy
olst ai nafboblpe sgBti it ihegtrahsfophatibe turitn  Wair tex@myplenit edeuaept eddiahi omit of

unit or a data unit obtained by splitting at | east one of a height
and a NN, sokensfREmatiedeptibmaynpe 0 when thepsige of anisprsforpatipry unit is

codin . N . iy !
Cor) 1920l Al PN sl f ARG ] B4ERAKY, 30857408 e
parti t thensioa\of lzetransfanmatiix Nnit i RIKRXNL2. Nxat B dhe [tesstdfrmeatiparunit having

type ipcl ude mret ri cal rtitions that are .obtaine
syrmet M6 sFUERe maicais® R acohrpiiio Fars O Rt rEdemtbi cion unit,
partitions ghtadingdinRymafioTBEEIEMY Yo TRdiAG uRds LdiRrdspbaBingOto W @bled
of the prediction unit, such as 1:n or n:1,” partitions that are
obt ai ndepthy rgadines rnefalonly dpformeting aheulpteei eedersh denth, kitdalso about
partitj i i fr ; p . r.edi ctian h
pr edi Cln?@@n%f\oﬁ ?g'fﬁflécﬁéé a@’r eﬁ'é%gﬁ %ﬁ%odé?g aanndl ﬁﬁa&gf‘o%%tgbﬂa {I\%@F‘ﬂﬁ%ﬁe?"e
and a s&dipgnonie.ddtermieeanmie not renly rdeterminde arcddetl ideptlr hawite zajeast
20 be perfaormed on the partition of 2Nx2N, 2NxN, Nx2N, or NxN. Al sq,
the SkERCRRING SRy, Bt Beb st #ringm A PEHUPHSAIN B ATBfichn SRR Prasiton
aBCOdI fhdes dBHRATACRNIIYaiRASH CuARS! §fid 0BS sRECHr Chi BandBihatish dunit for
t hereby sel e t

coding unit, ecting a prediction no aving a | eas
encodi trgnsformatioThe vi deo encodi ng apparatus 100 may al so performthe

transf or mat j.gn. on 25t he | e.data in,a codi.ng unit based not only .on
the codi ng GRS BITSACEHTNY 98 ffragdbellfs i oiarolhy Sodd it o2
uni t t hritho ofltiéfepnintg Brgamitidis aeedidty tnémbodiments of thedpent Mvention,
performthe transformation in the coding unit, the transformation may

be per Mt hdeperkad ipfledaigiaier with refReancedod |65, & BrRHANet2t han or equal
tg the codi ?ﬂet]ﬂitogn%':ﬂft. q“é@m?ﬂn%r 1oemdgt r"ﬁg‘égbrte Bgred{gpgirﬁlléﬂﬁtgf@#pgp

may include a da uni or an intra“node and

i nt er owdiag units accdkdigt & wepthsubygdusisg Rdtedistalrtid ©ptmaizafiam fesiednon
will npow be refer{eg to as a 'transformation unit'. Simlarly to the
codi ng-aRiANIIAHRUMPYRS or mation unit in the coding unit may be

recursivel yTaal dilitpuURitSTE0 loRitp s 2AE HRfiP@ata 2P thEahakiiffum coding unit,
transformation unit may be deternined independent IJI in units of _
r egi onwhichhigsgncpgled based on the at least one coded depth determined by the coding
25 unit determiner 120, and information about the encoding mode according to the
coded depth, in bitstreams.
The encoded image data may be obtained by encoding residual data of an
image.
The information about the encoding mode according to coded depth may
30 include information about the coded depth, about the partition type in the prediction
unit, the prediction mode, and the size of the transformation unit.
The information about the coded depth may be defined by using split
information according to depths, which indicates whether encoding is performed on

coding units of a lower depth instead of a current depth. If the current depth of the
13



residual data in the coding unit nmay be divided according to the
transformation unit having the tree structure according to
transfornmati on depths. A transformation depth indicating the

nunber ' TSPk tid [ r r h; I QRit i
ani ¢ b oasht EBnEPUAL iy de) CodRel OB maper (A8, e CLABH S, 0 is
be set ehcodétk andamspot, reend thusuthiet spliEinfoeratign eay healefinedemat toosplihdhe

unit of 2Nx2N, .a transformation, dept e.0. when the sjze of a

{ ¥ anst GHERR Savite DRI JmakoSRity el i s feplrt s Re dbrent
transf esdmbi it BMdt the dodid h e &@@iﬂ%@péﬂ@rrﬁéd@n%e&mding unit of
transformation unit is NN2XN 2. That is, the transformation unit

h&vi ngthenloweredenrihr apd hes iy salit infeenatian mayobaidriined tor sl toe rrarmest
dept hs o dAEIRATEUbARGAL BRLIBNALIRTHL Ruditefili ng uni ts
code ep nl'y i nformation about

correspondrng to a h™requireés not
t he coded difpthe, cimentatispthaisondt thef coded idepthr,edradoeting ds peefdirmedom the

encodi ng and transfornption, Accordin t he codi ng unpLt determ ner
726 o EOURByrLTER i SBE L oo QoD ATl teylower et anstuer) ERFGTe
but al §6’diﬂ§algﬁrirggf‘?ﬁe JoWef HebtPBxis¥fh bﬂeaccﬁfirﬁ'qj'Lﬁﬁtit' SMtHEtlrred depth, the

prediction e according to prediction units, and a size of a
tvansf encadingns nepeatedly pertorstes amteiach.coding unit ©b dihérdower depthc aod dhug

et or ni1h AOCRBaIRY B PodBRAPY AT E S e Ra i cRahg dhe same
i nvent gygpth. W I | be described in detail later with reference to FIGS.

3 through 12. 20The coding unit determ ner 120 nay neasure an
encodi ng er Piceofthe|eqsing clgitsndaying: @ decoSHURKIE oae stetrrmyped siorgone

Rat e- Dj i0 i njzation . - rangi WARNYS :
The. ol BInG CoifRly Trfs) o iRRFFEER HBAGARP! BRafird BBy, mode is
usi t, déiecmines éorcadeddingsenit @f & heodetd deplt, iofernmabidedabeytt bt least one
det erm ned.b&l t he codi Bg (%Fgunil agt erm ner 120, angd inf rngﬁ#é)on abou
the enEBERYIR0 B Z8% PHi FICTBINEAJOE SHEaXEIYN GoMRG Loty cAlRP: arfiede
encodeggptiegrethéaihfagdaticoPieamarin it & URE May béudiffeftatt aacebrdily to
i mage. The information about the encoding node according to
coded l9eptiBnsngince the image data is hierarchically split according to depths, and thus

information about the coded depth and the encoding mode may be set for the image
20 data.

Accordingly, the output unit 130 may assign encoding information about a
corresponding coded depth and an encoding mode to at least one of the coding unit,
the prediction unit, and a minimum unit included in the maximum coding unit.

The minimum unit according to an embodiment of the present invention is a

25 rectangular data unit obtained by splitting the minimum coding unit constituting the
lowermost depth by 4. Alternatively, the minimum unit may be a maximum
rectangular data unit that may be included in all of the coding units, prediction units,
partition units, and transformation units included in the maximum coding unit.

For example, the encoding information output through the output unit 130 may

30 be classified into encoding information according to coding units, and encoding
information according to prediction units. The encoding information according to
the coding units may include the information about the prediction mode and about
the size of the partitions. The encoding information according to the prediction units

may include information about an estimated direction of an inter mode, about a
14



30i ncl ude informati on about the coded depth, about the partition type
in the prediction unit, the prediction node, and the size of the

transformation unit. The i nformation about the coded depth may
be def refererte nsagey iredex of thd ontemmaonte, cabout i m;otim dapidhsabaubiac lchroma

i ndi cat es whet he encodn ' r orrred onc di. n it f a.lower
ot b PRBPRRBNDST Anale CHEdh ot abrl BhdBHAIiAT Bhes of the it mode.
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coding uni't I's encoded and output, and thus the Split I nformation nay
be def preetdeaoshqe@ oplGOPs henctmfoemtlomabmgt aimaximgmadepthemnay dyst inserted

Al_t erng t.he rrent depth of the current coding unit is not
t Re com&. % ro{ﬁ}tgﬁ'ggm ng i s perforned on the coding unit of 5the

| ower dept hin tedvitlBo ©nicbeingrdpgaratiisoromathe despsr &ﬁjuﬁgbhneﬁlay Be $Ptoding
the current coding unit to obtain the codi n% units the | ower

dept h. unit obtaingd bb’rﬂéV'émgr erhelgiﬁ;ﬁrwvmﬁ] Ab@ coringceritaf aéﬁtﬂﬁ)eré’ﬁéﬁﬁ!%m
IS per fd 065@%8}% a‘b@%eCBQ't %)thterf'%orlj @Héhtthe% %ﬁ“ﬁme"&f& Hﬁ'ﬁ th&
de l eas t

t he | ower one co T ng uni he | ower
exi st scumentindepthds Qg\IxQN thetizehaf thercoding ukipohthet lbever ﬂ@pﬂfnlsdﬂxmg Abso,

t edl f h t the | th
e e Rl e ot Sk rairhat Seafl; Baviaa he: SEaeoh ohpai imay Ihauie e

the sappfiRBhumber of 4 SbaiRg U8 T Ak RAvaHtdpth.having a tree structure
are determned for one naximum codi ng unit, and information about at

| east one eAce@idinglyotie Visleolsnensting rAppacatier 10D Ay frmudhe cefing units

oADMY o

i mage datoptiafun Rizeorigacm mewlmm]n woidingranit, beagéidf éreltr@tmzecquhdlm@athm
| ocations since the i rrrgge data is hierarchically split according
dépt hsco%!ﬁa Ynit,and he rmaximin depie qq%@reaae&%ﬁ%'nanaﬂqrﬁeteeﬁ%%pﬁ@he

m)de gg%rrgﬁ’t ﬁ@fureorAfslae sId@%c%%@ayO%e gerfoﬁ‘ﬁé@ro‘flu' é%ryma&hﬁuﬁ%(g}i'lgg

assign encodi ng i nformati bout a correspondi ng co
dept h enid bamsmg:ady rmguenmfdwartom:saprede:aen modesand liwnstimagionaj an oplimum
predlctlon uni t nmum uni t Hggude

it e Tifo S B onaReuhg Sheiiie i ldng reeie, Offt o

I nvent v@rbuSslnaageZézégct angul ar data unit obtained by splitting the
m ni mum codi ng unit constituting the | owernost depth by 4.
APt er nat i vellhus;tihan imapmhaving highagselutian e lataa qﬂefetemgumfdﬁ efgpded in

o - BskofhbRal MRS & ol 1, BRULANOUNY ey BERFRCE sy
maxi nmuimceeaesg Wacordingly, a number of pieces of compressed information generated
for each macroblock increases, and thus it is difficult to transmit the compressed
information and data compression efficiency decreases. However, by using the

25 video encoding apparatus 100, image compression efficiency may be increased
since a coding unit is adjusted while considering characteristics of an image while
increasing a maximum size of a coding unit while considering a size of the image.

FIG. 2 is a block diagram of a video decoding apparatus 200, according to an
embodiment of the present invention.

30 The video decoding apparatus 200 includes a receiver 210, an image data
and encoding information extractor 220, and an image data decoder 230.
Definitions of various terms, such as a coding unit, a depth, a prediction unit, a
transformation unit, and information about various encoding modes, for various

operations of the video decoding apparatus 200 are identical to those described with
15



For exanple, the encoding information output through the output unit
130 may 30 be classified into encoding information according to
coding units, and encoding information according to prediction units.

The .enfé?gl‘é?ﬁe'thF?G”‘itérRﬂth%C\ﬁ@éc?éﬁéodlﬁgta Baffigé RgouNi ts may i ncl ude

the information about the prediction hode and about the size of the
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obt ai ned by dividing a he| dth of a codlng unit of an upper
dept h, CWk? W'?@r%ﬁ@qp%/@?a ﬁ'lipg\%ent RCtHfer words, when the
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tihe cuinf@matidepabbouiacated d@tblaml arf epcoding nmda foc theleodingwitaminaving a
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and an optinmum size for each maxi nrum codi ng unit, based on the sjze

of t hetheainagmelatesiecasiond3ni in AierHRIdFaiienIAEAER Bt BF sirRam Is spli
consi defd e Crﬁ@ilﬁﬁ}rﬁréo?)tl hG Urft sb RRaC e %588 dcfét'a”@ecd%' ;‘/230S HBESdes the

encodi ng" may orrre on each maxi num ng unit usi ng any
ase of invage data fpredcl(nma)«mnnde@dlagdmttr ansformations, an optinmum

Coci ng. o v 1Be TAFPELST HRRUL 1 oS008 uERH A 1HE SRS RRLIMREE kol o

r esol UfreOmaRlim@ml wouﬁg %ttanaméetlfér QHT6RASSbr abautcatnné@@t bA8doding unit
macr obl ock, a nunber of mnacrobl ocks per picture excessively

i ncr eas@EesSPRACHIAtn dhg coded denth, and gniscmetion ahomsrass seepding dnade insay
generaﬁ,‘gﬂiformﬁﬁ&gtlgﬁc %%Iu? Q&Wtf&?‘?ﬁ@pgaw tahLL%r}e gbﬁdﬂgf fdo%e(% b Rit

transmt e 'tompressed tion a at'a conpr es
ciecreae@ses;jtkvsdw;arto the eeded déysth, %oumo@qoredmdnnmodpparmlassﬂiéo,of a

I mage con%frqessmn efij C|encyhsﬁé be | creased singe a.coding unit is
adj usttsan Matiehndiifer iMge tE‘tger‘" QAU agEpr WQgéO epthis may be
' “CreaéktP&téd %@4h8ﬁ+ﬁbﬁhéﬁor?ébé‘ut0tﬁg'c6ae5r&fetptr¥m' l'e considering a size

of the inmage. IS bl ock di agram of a vi deo decodi ng
appar at us 20be naioanatid)mu@bout the emﬁdjdapﬂit and thérenpedisgrmode\asgoiding to

30The vl de0,S1660A R9aRBPANREYRaBRY b)'thd'IR808 dais Unilnddfing ok BESH
25 extractor 220 is information about a coded depth and an encoding mode determined
to generate a minimum encoding error when an encoder, such as the video encoding
apparatus 100, repeatedly performs encoding for each deeper coding unit according
to depths according to each maximum coding unit. Accordingly, the video decoding
apparatus 200 may restore an image by decoding the image data according to a

30 coded depth and an encoding mode that generates the minimum encoding error.
Since encoding information about the coded depth and the encoding mode
may be assigned to a predetermined data unit from among a corresponding coding
unit, a prediction unit, and a minimum unit, the image data and encoding information

extractor 220 may extract the information about the coded depth and the encoding
16



and encoding informati on extractor 220, and an i mage data decoder
230. Definitions of various terns, such as a coding unit, a depth, a
prediction unit, a transformation unit, and infornmation about various

encodi far. Viari kAl ad h ' j i
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cod ngstere e et el TR Go” A et Brodiat b ipplude
dat a fpgredidtim TRXIUEING Ciafhngradiction and mdtivs | ddrapemddtion, abadt inveese
coded depth and the encodi ng node according to the maxi mum codi n

uni t nlgngfermation.or Invarssr trapsfermaliiumaytbe paderniekaseriding torf fnetﬁod of
corres i . i i an encodi n
oo BT AR by el ST ;
aer r espondi Mpe cimagey datat d2goder ejibndapgpéedot eintrad gutedietiom, omboatiora

dicti de, d a. f t f ti it.A_so, | j.tti
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by t hepredgigiiondsitofdhe codingdumtiacedrdingdoicodedzepéha.r act or 220 i s

i nformation ouf a. d pt e [ d r :
generate a P?i’ nlib% é'ﬁ%ggl ﬂ%t%epggsgﬁ?%'oa%%gcéﬁo% gﬂ\gﬁggsﬂ%ﬁgg\#gté%n
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The image data decoder 230 may determine at least one coded depth of a
current maximum coding unit by using split information according to depths. If the
25 split information indicates that image data is no longer split in the current depth, the
current depth is a coded depth. Accordingly, the image data decoder 230 may
decode encoded data of at least one coding unit corresponding to the each coded
depth in the current maximum coding unit by using the information about the partition
type of the prediction unit, the prediction mode, and the size of the transformation
30 unit for each coding unit corresponding to the coded depth, and output the image
data of the current maximum coding unit.
In other words, data units containing the encoding information including the
same split information may be gathered by observing the encoding information set

assigned for the predetermined data unit from among the coding unit, the prediction
17 ‘



Si nce encodi ng i nformation about the coded depth and the encodi ng
node may be assigned to a predeterm ned data unit from anong a
correspondi ng coding unit, a prediction unit, and a mnimmunit, the
i mage daitaanthdhemsiodnug unit,canchthe gatheredctata unie may bexconrsidenedeto be
i nformatiop,aboyt, the coded, depth.and t epcodin 6_ . ode _accordi.n
o' ¢ heop i HHiad BPasih PYShe 1730s, i FBERTRE A0 Jo 478 HArE BRESUIRG
whi ch Hglesane i nformati on about the coded depth and the encodi ng

node is assiﬁgned may be inferred to be the data units included in the
same maxi muAheodddeydaeeding pRaratiagdO0daay oftain deformation abpdt akleagkone
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codi ng b, 1 nf ti a ko g

the pranpsulPaRd ALehRRhg BLHS, WAREHR babBcRF Hotirmfifed MpeoRfth to
accor deimgracteristide of deptrage Aada, by bsingnafpemddipa abect der o@2BBumagncoding
performinverse transformati,on 20 according to each transformation

dRi t i MOORICEBYPAAMAD eNFR9EH on the information about the size of

the transf oprRkineq dfrﬂéte@ﬁinhi@ecdd?ﬁt? DHits RAlingF fEE ishaictuPe CO PesHiERIT USit,
so as to performthe inverse transtormtion according to maxi num

codi nganéhiat sansformationryait, agapedingtta arcewdedimay ofdhe duesentiingention, will
| east Oﬂﬁg I i jng unit by using split
i nfor nﬁ{)\ﬁob% accé@gﬁh'gﬂféef%ee%#%stsﬁ?gﬁéet%%ﬁgﬁ'i t information
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the current depth.js a coded depth. Accordingly, the inage data
%code?"‘%’?é'”ﬁ%&i Qéﬁ%@éemaa/@@ 89t a of at |east one coding unit

cor r espondi ﬂ%iﬁeﬁ%f ?ggg%@gﬁ%g RESkdtebsld MBI &%igm,waé@dfy@ép&éib@m,

unit by using t bout 'the partition type o

pr edi c82x32, UiGixt 6, aihg 8p8.edActading uoitiof 64xfiH may kg split dfitotgastitions of 64x64,

t ransf i Ouni r _egch cqding .unit,~correspondi 1.0 the.code

dept h, SR GibGh O 2P gl e Ra0e Tt Of apR R RR IR TAIR A0, R By F
I'n ot hgpx3mradx:16da6B2 urt Bxaenhajodint uhih ©f @8R 06l ey bakpritiatd partitions of
i ncluding the sane split information nmay be gathered by observing the
@hcodi heX1hf1xBadxth adix8aand gneading unit ipé 8x8 Mt ke spifdhtaparitions of 8x8,
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In video data 310, a resolution is 1920x1080, a maximum size of a coding unit
is 64, and a maximum depth is 2. In video data 320, a resolution is 1920x1080, a
maximum size of a coding unit is 64, and a maximum depth is 3. In video data 330,
30 a resolution is 352x288, a maximum size of a coding unit is 16, and a maximum
depth is 1. The maximum depth shown in FIG. 3 denotes a total number of splits
from a maximum coding unit to a minimum decoding unit.
If a resolution is high or a data amount is large, a maximum size of a coding

unit may be large so as to not only increase encoding efficiency but also to
18



17 wunit, and the mninumunit, and the gathered data units may be
considered to be one data unit to be decoded by the inmage data
decoder 230 in the sane encodi ng node. The vi deo decodi ng appar at us
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unit, according to an enbodi nent of the present invention, Wl now

He desexisbiize wifté sinseedenths ate Heasena thameglayes by splitting the maﬁmm

3is a r. describing a concept of coding units according to
an ZOeFr%%'ﬁg*@rpto the present invention. A size of a coding

unit nay beSgiderthesadxinfurniddipth xf el gideo daid 328Yisi8; dodirfrtuni®?832 of the
16x16, and 8x8. A coding unit of 64x64 nay be split into partitions
of 64xt§!@eo@@@23203%4'“6@93@%3@“”“&% cad@sowmbhawne >IONEL %S Sk 0h&4,
split [ n 246 0 A

of 16x10 bde i3 fihg qgﬁéf?’?'%?cﬁﬂne% o %1@1%"&16@ Cegﬁéé% Ehéé%%
aad a deelpem@drm 3 Iayersw smwrtgethephaxlmum coping unit three dimedx 8, ABa4lepth

4x8, | i 1920x1080,
s e eis. getailedfiotyAian FEbd BreciSely EXRISERA, tepih i 2 i

video data BRY, 43s rL£BRICKIdiggrans oi%zﬂwﬂég’é)en@odmrxnmmmageaee)rp&o@ngqmlﬂeg
unit is 64, and a maxi numdepth is 3. |In video data 330,

r esol ugseding tosmvemgodiment,af terbessest sveatiendi ng unit is 16 and a

maxi mum depyfle g abe dREJE¥AIB DMBRhE SHMMond! of lth c% hitSaddefithah
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nunmber of spﬁl tsalbrom a maxi mu to a mninu eco
@oi t. 120 of the video encoding apparatus 100 to encode image data. In other words an

intra predictor 410 performs intra prediction on coding units in an intra mode, from
among a current frame 405, and a motion estimator 420 and a motion compensator
425 performs inter estimation and motion compensation on coding units in an inter
mode from among the current frame 405 by using the current frame 405, and a
25 reference frame 495.
Data output from the intra predictor 410, the motion estimator 420, and the
motion compensator 425 is output as a quantized transformation coefficient through
a transformer 430 and a quantizer 440. The quantized transformation coefficient is
restored as data in a spatial domain through an inverse quantizer 460 and an inverse
30 transformer 470, and the restored data in the spatial domain is output as the
reference frame 495 after being post-processed through a deblocking unit 480 and a
loop filtering unit 490. The quantized transformation coefficient may be output as a
bitstream 455 through an entropy encoder 450.

In order for the image encoder 400 to be applied in the video encoding
19



If a resolution is high or a data amobunt is |arge, a maxi num size of
a coding unit may be large so as to not only increase encodi ng
efficiency but also to 18 accurately reflect characteristics of an
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data 310 and 320 havi ng the higher resolution than 'the video data 330
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conpensati.on on,.coding unpits in an inter e fr the current
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as data in a spati [ rou an 1nverse quantizer 460 and an
i2over se An intra predictor 550 performs intra prediction on coding units in an intra

mode with respect to the image data in the spatial domain, and a motion
compensator 560 performs motion compensation on coding units in an inter mode by
using a reference frame 585.
The image data in the spatial domain, which passed through the intra
25 predictor 550 and the motion compensator 560, may be output as a restored frame
595 after being post-processed through a deblocking unit 570 and a loop filtering unit
580. Also, the image data, which is post-processed through the deblocking unit 570
and the loop filtering unit 580, may be output as the reference frame 585.
In order to decode the image data in the image data decoder 230 of the video
30 decoding apparatus 200, the image decoder 500 may perform operations that are
performed after operations of the parser 510 are performed.
In order for the image decoder 500 to be applied in the video decoding
apparatus 200, all elements of the image decoder 500, i.e., the parser 510, the

entropy decoder 520, the inverse quantizer 530, the inverse transformer 540, the
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30 transformer 470, and the restored data in the spatial domain is
output as the reference frame 495 after being post-processed through
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be output as the reference frane 585. In order to decode the inmage
dat a i Whetmerargigal aiciurectBter 230 of the video

In other words, a coding unit 610 is a maximum coding unit in the hierarchical
structure 600, wherein a depth is 0 and a size, i.e., a height by width, is 64x64. The

25 depth deepens along the vertical axis, and a coding unit 620 having a size of 32x32
and a depth of 1, a coding unit 630 having a size of 16x16 and a depth of 2, a coding
unit 640 having a size of 8x8 and a depth of 3, and a coding unit 650 having a size of
4x4 and a depth of 4 exist. The coding unit 650 having the size of 4x4 and the
depth of 4 is a minimum coding unit.

30 The prediction unit and the partitions of a coding unit are arranged along the
horizontal axis according to each depth. In other words, if the coding unit 610
having the size of 64x64 and the depth of 0 is a prediction unit, the prediction unit
may be split into partitions include in the encoding unit 610, i.e. a partition 610

having a size of 64x64, partitions 612 having the size of 64x32, partitions 614 having
21



30decodi ng apparatus 200, the inmage decoder 500 rmay perform
operations that are perfornmed after operations of the parser 510 are

per formed. I n order for the i mage decoder 500 to be applied in
t he vi the image decoder
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size of the coding unit. In a hierarchical structure 600 of
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hi erarchic structure . I n ot her vvords a coding unit 610
i s a namit AGhisodiyrapsigned tora paritioh dasingra sae Q’ft4|Xf}cture 600 wherein a

depth is 0 and Siz h b 5

dept h deepeﬁ]s °£‘$%rn$° éeR/"iPﬁ @Eﬁ %éa‘ﬁéSt éﬂ%ﬂ g&i t'@zggﬂ'gé Hn'ts
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A number of deeper coding units according to depths including data in the
same range and the same size increases as the depth deepens. For example, four

25 coding units corresponding to a depth of 2 are required to cover data that is included
in one coding unit corresponding to a depth of 1. Accordingly, in order to compare
encoding results of the same data according to depths, the coding unit
corresponding to the depth of 1 and four coding units corresponding to the depth of 2
are each encoded.

30 In order to perform encoding for a current depth from among the depths, a
least encoding error may be selected for the current depth by performing encoding
for each prediction unit in the coding units corresponding to the current depth, along
the horizontal axis of the hierarchical structure 600. Alternatively, the minimum

encoding error may be searched for by comparing the least encoding errors
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30The prediction unit and the partitions of a coding unit are
arranged al ong the horizontal axis according to each depth. In other
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unit 650 havi ngot he size of 4x4 and the depth of 4 is the m ninum
codi ngtransformaton upitel’ 48 having asizerf 32%%ér nost dept h. A prediction
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codi ng | t erm 12Q of ,the video encodi ng,app s 10
perforﬁz%cgﬁ?(ﬁé’ f%}g’céa ngﬁ"xﬁni‘f"g'c oA Es 3 lleﬁgt"tag‘ Zéa%bﬂdeﬁf“g then a
I ncl udggnémrhagormBNit RAMINGaHE Meadttobirléror may be dblétager of deeper
coding units according to depths including data in the sanme range and

the same siEKSi Bcisedsipaiam: fier deperbitig eprepsling-dpfosnatipn eof reding paits
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Accor dinvghtion.i n order to conpare encoding results of the sane data

di to depths, th di ni t di t he depth of 1
and four - collNd ekt 4N JPe iV Hgor enaasindignparaiys 309 Baytpode and

encode@tansmit information 800 about a partition type, information 810 about a prediction

mode, and information 820 about a size of a transformation unit for each coding unit
25 corresponding to a coded depth, as information about an encoding mode.
The information 800 indicates information about a shape of a partition
obtained by splitting a prediction unit of a current coding unit, wherein the partition is
a data unit for prediction encoding the current coding unit. For example, a current
coding unit CU_0 having a size of 2Nx2N may be split into any one of a partition 802
30 having a size of 2Nx2N, a partition 804 having a size of 2NxN, a patrtition 806 having
a size of Nx2N, and a partition 808 having a size of NxN. Here, the information 800
about a partition type is set to indicate one of the partition 804 having a size of 2NxN,
the partition 806 having a size of Nx2N, and the partition 808 having a size of NxN

The information 810 indicates a prediction mode of each partition. For
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30In order to performencoding for a current depth from anong the
depths, a least encoding error may be selected for the current depth
by perform ng encodi ng for each prediction unit in the coding units
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hi erarchi cal structure 600. Alternatively, the m ninum enco error
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to dep and perf orm encodi ng for each depth as the depth deepens
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that are not larger than a correspondi ng coding unit. _
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codi ng i 1. 7 1.S5..6 S mati on may be perforned by using
t he tr8#@4@%9;‘&éoar?hu?%%?’“fé@ﬁﬁa%{]g a size of 32x32. 15Al so, data of
the coding AIG1974@ diayiang of deepez eodihg Ghiteladtaydihg temeptier deyording to

performng the transformati on on each of the transformation units
havi ng2f ggRqdimept ohthegyesamtinventidns  and 4x4, which are smaller than

64x64, and : f - it : t : '
e ool SR AR RiERHE ARG AB% (HenbBAS aBliRD Fhé il
gacodi imprinmdtmmnandicate o whetliémg coding ubiicofr a esyrrerdi depth ds ssplibddd coding

dept h, accoyding t enbodi nent of the present invention.
The ouPB’fﬁ Oﬂ%i'qﬁ%%@?- t he video encoding apparatus 100 nay encode

and transm A prafiRtioniun@ro 190 phadittich eﬁéddih%@rbddrrﬁ@ unit 90OrHENINga debth
about a prediction node, and information 820 about .a size of a
t r ansf of fr@ndoh sigaial 2NMO2AL P waYingude partitionsaf espaiion dyre9%2 haviag a
dept h, si2d df rﬁfl\?_rdﬁw_%f‘ a%ﬂfioﬁ'fypeenﬁ?ﬂ ihagingoéigize of 2N_OxN_0, a partition type
20 916 having a size of N_0x2N_0, and a partition type 918 having a size of N_OxN_0.
FIG. 9 only illustrates the partition types 912 through 918 which are obtained by
symmetrically splitting the prediction unit 910, but a partition type is not limited
- thereto, and the partitions of the prediction unit 910 may include asymmetrical
partitions, partitions having a predetermined shape, and partitions having a
25 geometrical shape.

Prediction encoding is repeatedly performed on one partition having a size of
2N_0x2N_0, two partitions having a size of 2N_OxN_0, two partitions having a size
of N_Ox2N_0, and four partitions having a size of N_OxN_0, according to each
partition type. The prediction encoding in an intra mode and an inter mode may be

30 performed on the partitions having the sizes of 2N_0x2N_0, N_Ox2N_0, 2N_OxN_0,
and N_OxN_0. The prediction encoding in a skip mode is performed only on the
partition having the size of 2N_0x2N_0.

If an encoding error is smallest in one of the partition types 912 through 916

having the sizes of 2N_Ox2N_0, 2N_O0xN_0, and N_0x2N_0, the prediction unit 910
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The information 800 indicates information about a shape of a
partition obtained by splitting a prediction unit of a current coding
unit, wherein the partition is a data unit for prediction encoding
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obt ai ned bi{ symetri cal I%% splitting the prediction unit 910, but a
Barti t uoih 98hdavinchet depifi éddtlihanet a, sizadoft RB_Hdr19%x2N dds1 omadnclude
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994 having a size of 2N _(d-1)xN_(d-1), a partition type 996 having a size of
N_(d-1)x2N_(d-1), and a partition type 998 having a size of N_(d-1)xN_(d-1).

Prediction encoding may be repeatedly performed on one partition having a

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

Even when the partition type 998 having the size of N_(d-1)xN_(d-1) has the

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

N_(d-1)xN_(d-1). Also, since the maximum depth is d and a minimum coding unit
25
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coding units 1010, prediction units 1060, and transformation units 1070, according to
25 an embodiment of the present invention.

The coding units 1010 are coding units having a tree structure, corresponding
to coded depths determined by the video encoding apparatus 100, in a maximum
coding unit. The prediction units 1060 are partitions of prediction units of each of
the coding units 1010, and the transformation units 1070 are transformation units of

30 each of the coding units 1010.

When a depth of a maximum coding unit is 0 in the coding units 1010, depths
of coding units 1012 and 1054 are 1, depths of coding units 1014, 1016, 1018, 1028,
1050, and 1052 are 2, depths of coding units 1020, 1022, 1024, 1026, 1030, 1032,

and 1048 are 3, and depths of coding units 1040, 1042, 1044, and 1046 are 4.
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Symmetrical | Asymmetrical | Information O Information 1
Partition Partition of of
Intra Type Type Transformation | Transformation Eﬁsgg;edly
Inter Unit [L\IJQ,'\E Coding Units
. . having Lower
Skip INX2N ONxnU (Symmetrical Depth of d+1
(Only ONXN INXnD Type)
2Nx2N) 2Nx2N
Nx2N nLx2N
N/2xN/2
NxN nRx2N .
(Asymmetrical
Type)

The output unit 130 of the video encoding apparatus 100 may output the
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i nformati on may 1 nclude split ormati nabout a coding unit
i nf or nypiesnhaviogt sizepaeft 2NxaN, tWRN i N2, mand o xBib owinich preembctalhed by

e, et S0 e B ol BBLPLER 588, ey
encodi pgrtieod @@@thé\ﬂngpﬁ.@é@dﬁ@ﬁdxﬂaw 2Mh20QLxTRb | ndl 20 divhich are
Split Information O on Coding Unit havin Si ze of 2Nx2N and Current
Dept h glptamed by asymmetrically splitting the height or width of the prediction unit. The
20 asymmetrical partition types having the sizes of 2NxnU and 2NxnD may be
respectively obtained by splitting the height of the prediction unit in 1:3 and 3:1, and
the asymmetrical partition types having the sizes of nLx2N and nRx2N may be
respectively obtained by splitting the width of the prediction unit in 1:3 and 3:1
The size of the transformation unit may be set to be two types in the intra
25 mode and two types in the inter mode. In other words, if split information of the
transformation unit is 0, the size of the transformation unit may be 2Nx2N, which is
the size of the current coding unit. If split information of the transformation unit is 1,
the transformation units may be obtained by splitting the current coding unit. Also, if
a partition type of the current coding unit having the size of 2Nx2N is a symmetrical
30 partition type, a size of a transformation unit may be NxN, and if the partition type of
the current coding unit is an asymmetrical partition type, the size of the
transformation unit may be N/2xN/2.
The encoding information about coding units having a tree structure may

include at least one of a coding unit corresponding to a coded depth, a prediction
28



Split Information 1 Prediction Mdde Partition Type Size of
Transformation Unit Repeatedly Encode Codi ng Units having Lower Depth

of d+1 Infra Inter Skip (Onl K 2Nx2N) Symmetrical Partition Type
‘unit, and a minimum unit. The coding unit corresponding to the coded depth may

include at least one of a prediction unit and a minimum unit containing the same
encoding information.
Accordingly, it is determined whether adjacent data units are included in the
5 same coding unit corresponding to the coded depth by comparing encoding
information of the adjacent data units. Also, a corresponding coding unit
corresponding to a coded depth is determined by using encoding information of a
data unit, and thus a distribution of coded depths in a maximum coding unit may be
determined.

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

Alternatively, if a current coding unit is predicted based on encoding
information of adjacent data units, data units adjacent to the current coding unit are

15 searched using encoded information of the data units, and the searched adjacent
coding units may be referred to for predicting the current coding unit.

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

20 A maximum coding unit 1300 includes coding units 1302, 1304, 1306, 1312,
1314, 1316, and 1318 of coded depths. Here, since the coding unit 1318 is a
coding unit of a coded depth, split information may be set to 0. Information about a
partition type of the coding unit 1318 having a size of 2Nx2N may be set to be one of
a partition type 1322 having a size of 2Nx2N, a partition type 1324 having a size of

25 2NxN, a partition type 1326 having a size of Nx2N, a partition type 1328 having a
size of NxN, a partition type 1332 having a size of 2NxnU, a partition type 1334
having a size of 2NxnD, a partition type 1336 having a size of nLx2N, and a partition
type 1338 having a size of nRx2N.

When the partition type is set to be symmetrical, i.e. the partition type 1322,

30 1324, 1326, or 1328, a transformation unit 1342 having a size of 2Nx2N is set if split
information (TU size flag) of a transformation unit is 0, and a transformation unit |
1344 having a size of NxN is set if a TU size flag is 1.

When the partition type is set to be asymmetrical, i.e., the partition type 1332,

1334, 1336, or 1338, a transformation unit 1352 having a size of 2Nx2N is setifa TU
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Asymmetrical Partition Type Split Information O of Transfornmation
Unit Split Information 1 of Transfornation Unit 2NX2N 2NXN Nx2N NxN

10

15

20

25

30

size flag is 0, and a transformation unit 1354 having a size of N/2xN/2 is set if a TU
size flag is 1.

Hereinafter, motion prediction and motion compensation, which are performed
by the motion estimator 420 and the motion compensator 425 of the video encoding
apparatus 100 of FIG. 4 and the motion compensator 550 of the video decoding
apparatus 200 of FIG. 5, and processes of encoding and decoding motion
information, which are performed by the entropy encoder 450 of FIG. 4 and the
entropy decoder 520 of FIG. 5, will be described. As described with reference to
FIGS. 1 through 13, a prediction unit is a data unit for prediction encoding of a
coding unit. Hereinafter, the prediction unit refers to the prediction unit itself or a
partition obtained by splitting the prediction unit.

As described above, prediction units are encoded by using various prediction
modes such as an intra prediction mode, an inter mode, and a skip mode.

In the inter prediction mode, a current prediction unit is predicted via
uni-direction prediction or bi-directional prediction. In detail, a prediction unit
included in a P slice is predicted via uni-direction prediction using only one of a
reference picture ‘LO picture’ included in a reference picture list ‘List 0' and a
reference picture ‘L1 picture’ included in a reference picture list ‘List 1. A prediction’
method using the reference picture ‘LO picture’ included in the reference picture list
‘List 0’ is referred to as "LO prediction". A prediction method using the reference
picture ‘L1 picture’ included in the reference picture list ‘List 1’ is referred to as "L1
prediction". In the reference picture list ‘List 0’, a reference picture index is
assigned in order from a latest past picture to a previous picture thereto and then is
assigned in order from a closest future picture to a next picture thereafter. On the
other hand, in the reference picture list ‘list 1’, a reference picture index is assigned
in order from a closest future picture to a next picture thereafter and then is assigned
in order from a latest past picture to a previous picture thereto.

A prediction unit included in a B slice is predicted via uni-direction prediction
or bi-directional prediction using an average of the reference picture ‘LO picture’
included in the reference picture list ‘List 0’ and the reference picture ‘L1 picture’
included in the reference picture list ‘list 1°. A bi-direction predictive mode
performed by the motion estimator 420 may use two reference pictures rather than
being limited to a previous or next reference picture of a current picture and may be

referred to as a bi-predictive mode.
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10 transmitted to the decoding side. According to embodiments of the present
invention, in order to reduce transmission overhead, the motion information is
encoded based on motion information that is predicted by using motion information
of an adjacent prediction unit that is previously encoded or by using a prediction unit
collocated to a current prediction unit in the previous picture, rather than being

15 encoded without changes.

According to embodiments of the present invention, there are provided
various methods of additionally generating candidate motion information such that
the total number of pieces of motion information is equal to a predetermined number
when the number of pieces of default motion information obtained from a prediction

20 unit that is spatially and temporally collocated to a current prediction unit that is
previously determined by an encoding side and a decoding side is smaller than the
predetermined number. According to embodiments of the present invention, the
same method may be previously determined from among the various methods of
additionally generating candidate motion information by the encoding side and the

25 decoding side. In this case, respective predetermined indexes indicating the
various methods of additionally generating candidate motion information may be set.
In addition, an index indicating a method of additionally generating candidate motion
information, which is used for encoding, may be added to a sequence parameter set
(SPS), a picture parameter set (PPS), or a slice header and may be transmitted.

30 Throughout this specification, the present invention will be described in terms
of a case where motion vector information as motion information is encoded.
However, the present invention is not limited thereto. Alternatively, the present
invention may be applied to a case where motion information other than motion

vector information, such as reference picture information and prediction direction
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15 The information about the partition type may indicate synmetrical
partition types having sizes of 2Nx2N, 2NxN, Nx2N, and NxN, which are
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pieces of default candidate motion information is smaller than a predetermined

25 number n (where n is an integer), the candidate motion information generating unit

1410 generates 'n’ pieces of candidate motion information by modifying or combining

motion information of prediction units that are spatially collocated to the current

prediction and motion information of prediction units that are temporally collocated to

the current prediction or adding motion information having a predetermined value

30 such that the total number of pieces of candidate motion information may be ‘n’. A
process of generating candidate motion information will be described later.

The motion information encoder 1420 determines motion information about

the current prediction unit from among the ‘n’ pieces of candidate motion information

and encodes index information indicating the determined motion information as
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predicti on encodl n% of a 10coding unit. Hereinafter, the prediction
5

unit rif @adition {oether eaediction matien | vesior indexa @ad tmay oaddbing Fegogsd
o0 B S Ses e shovey Bred et
predi cti on Yiim therencodérg siddebtaind aafixadd pumbeeof pieces of candidate motion
information under a predetermined rule and transmits index information indicating a
single piece of motion information from among the pieces of candidate motion
information, the decoding side may generate a fixed number of pieces of candidate
25 motion information under the same rule as that of the encoding side and may
determine motion information of the current prediction unit by using the transmitted
index information. Like in the above-described example, when the motion
information corresponds to a prediction motion vector, the decoding side may obtain
an index indicating the prediction motion vector and a difference value between a
30 motion vector and the prediction motion vector from a bitstream and may restore the
motion vector of the current prediction unit by adding the difference value with the
prediction motion vector indicated by the prediction motion vector index. In addition,
the decoding side may generate a prediction value of the current prediction unit by

using the restored motion vector, and the reference picture information and the
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In the inter prediction node, a current prediction unit is predicted
via 15 uni-direction prediction or bi-directional prediction. In
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30 Throughout this specification, the present invention will be
described in terns of a case where notion vector information as

nmotion informati on. is encoded. However, the present ipvention is not.
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5 prediction unit. For exanple, when notion information corresponds
to a prediction notion vector and n=2, that is, when the nunber of
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FIG 16 illustrates adjacent prediction units that are spatially
collocated to a current prediction unit, according to an enbodi nent
of the present invention. The 20 present invent| onis not limted to
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reference picture having a reference 1ndex RUIn a list LO the

| ef t - bot@yoscaldj Huvenmofierdvestdormuld tBA &2 adigcentppeatlictidrorur®ts B2 in

. whi oh i o ) ¢ q et .
or eci ceoadetafion o ByBRaL Fbleniel BREk dhe Eyehl et a B g e D
RU pi cpigte U0 hbRdated b the nestRIre eedtbe MVILED [T dTdhé dubedit @Redctidit anit
RDin a_list Li, the adjacent prediction unit BO 1631 has a

predi cl7$h and @ tamppriat iistane ketegest then chgepl Picdkieed 730 nandidha ddft
odi oti o . Co . .
Phre ppishe o0 icatetfy e Motk ASLULAMED. BY Qr-4g AdMCer® prticféh uni
i ndex B2 1i633aand stayldetamiinedheaseatecometion tvieotorumvli0 B2’ 5§35 bseramotion
noti on vect or (ﬂaLtO B2 indicating an LORI picture 1710 that is a
r ef er eWEEOpFXIUIEhaving a reference index Rl in a list LO In FIG
17A, any prpsCciBOR HNidfefdned arBAEmafiras@NhinE @l RidtRed Wi §enétatihea
current prediction unit 1731 does not have the sane notion vector
i ndi capiegictionemptiRo vesiat eandidateoofag quientredistiore sindrbyvecainua mption
e cuy redi Gl L4731 . | age LGE uni
Ravi novStBh P s ol B BRedieds hyity RECu g 1 AEFEnoBEEi L pEthel Bidsent
ref er eimgentioret ure i ndicated by a notion vector of the current
prediction gnit 1731 does not exist from anong adjacent prediction

units, the ﬁ&@ﬁﬁﬁibGQL)aEaYﬂivﬂ%%%thﬁ)%?'Bﬁ m%ﬁ%}mtpbﬁsém%ipﬁ@iﬁﬁ'ﬁﬂ unit,
1510 n@l\étsi&%em@tit?wt\)e% rviﬁek%finﬁga Fefr&UE ic‘?tﬁ'reugé\t/inﬁr{h\é*%&ﬂe'rﬁtﬁénce
prediction is perforned, Trom anong adj acent predictTon units, based
on a tiodprrindludéd irathe sbmewsdiereace giiciuendist as theicerrentdpreaicidnbynitdoes

BB £ or mEERARdreTh st Bibise i uidtlcoP St ot By FanhBEionaib metian
curr enfebeWEBHNoH N adfiteB)predietio durih ¢aSsRdRdioROLR B &6t PIGE 983

candi date notion vector. That is, the spatial candidate notion
i nf or negfersinggtenar differant ueferenea mictite udhe same defeveraepictirealist as the

ad acegﬁrr@ﬁteéyeﬁ}cgti% d’rﬂ{ br ia”ﬁio%hidb%t& W(ﬂh?%?%npégj%éﬁ |ﬂrae\fiiitﬂ%naunit (a
prediction unit An of FIG. 18) referring to a reference picture included in a different
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15 In addition, when a notion vector of an adjacent prediction unit
indicating a reference picture having a different reference index in
the sanme reference picture list as the current prediction unit 1731
does noefeesnc&t pittwenlishtrog thet cumentqurediction furitnmagljecscelegr &t the scaled

unit, spatial candid te t| on or ma |on neratjng unit 1510
oy ARG (D5 2P S 10 ekt Mo R Yeao tidate: Qe et
refer e??&n@ﬁdﬁ hie 1R cﬁetaifpd,vrﬂéreéq@mpbﬁé| A RBhce B(crV'bétwidetia EURENE HiBture
curren predlctlon unit 1 31 to the candi date nptlon vector.

For exanglareferencemictuse (anhBRAapietune) indicated by iae imntiogevanten Mivd-Oufiur

110, TBY gt HiecTRbh ot RE by Tuhbicd oot SibGhba dre I AE hrent
pr edi cpictureuand a%éfbﬁé‘dceomctdirectan ROR4 pi2turpy etlicstednby $h®enémfrmvéctor
in consi de t| on of lgﬁ)ora di st ance between a current pict

r

1730 ali/( q@@e&@m hﬁ@dslq@nbaihsdﬂevom Necios B ftthe prediction

MVLO
et weednt i 8, 68<caltly BE&SHy g T Eatiort MR-V ISIRGY B Rl Sh AT R
by t hethentscaledvewtion wéctoheVVEn) doan bwedjaddedt topregredictaom nmittonAlvector

22 and d he d 30ve
0t 1 onCRURRIE £ RaAcEent predicion al-(; STIe ehRY ar npibaigante

not i onpefedrTat duRFerd HI61URS iang almeferé@é)pr&uresgaamm heictipé) Fh@lldéﬂ?@d a
nmvLO B2 of the adjacent El‘edl ction unit B2 1633 indicating the

pi ct ur Bofienovecten MVAR) peparedistiopiunitufe ingiAn the anatiosy mtor M\é(f\@h@é
i ndex ref nce .. pi t r f
t he cu{rrent predi ctl olgﬁlg gﬂnl 1%%?31%% ngl‘:eargg)t g?ﬁaf?ﬁu on vﬁhat%
mvU Blet(AhmerdAaWdl(tcup)t’cgmn()}tlamm thet séﬁ]edGBﬁéle?ve@tbr rI‘{ZJV]gAnre) L&t be
icture, 17 is areference picture in a different reference
oot ur GOH9QH0 pbBeAicHRT BlstioB oS el of e cirvant BARWCHER BPI nos. t he
scal ed moti phatRéEt e NEafedBmotith HotHpPR! inBRideR jrY &F lsphtiSP RitdAt fector

That is, when the 5 spatial candidate notion infornmation generating
unit 16andidateemayne determines in @onsidesatiom ohdj prssieterprieed conditionni For

gencr b APk e e aoRe RPN Rl R o Bhl 1B T Rpele™d

predi ciriotibnWaictoriofd prddidlignauried e wisteingérchredetionas peedrmad { fiemsafieng
reference picture list as a notion vector of a current prediction

Ai t . theeadiagpripredigliondmits1B0.BE: and B2 and &bﬁ)’aé@%tth?ns@@ﬂﬁétm%f?m Megtor
i ndi cagy taﬁ é@géﬁhﬁft% ong&éHcﬁdéﬂé (%Mg%ér{‘mrtr%eprég{@ﬁop% %ﬁe e{?'oq‘nt Hhé

list as urrent prediction uni oes not exi he "sp
candi daf éhermd;mentnpmdnttanoungen@@ aand A Liradjadestt Otomitye deft emfnirma arrent

notion vector of. an adjacent ediction unit i,ndicating,a referen
pi ctur@" equﬁﬂondﬂﬂ'tl nlnaoh]efrfvg?rg v&p&@gr spriedy Pps\fe%f ﬁged % a
cur r engp AR Prédiciidh HvtibnactorBdndRiaty a¢dyobe sBRIctiVSly pb‘?fowaueavdcorrd?mg to
scaling. The spatial candidate notion infornmation generating unit

2510 nwhethsdla prefetammingt conglition isyvsatisiedof Theepredptesarined ceadition anay

oot ur 8e PBsERR A SRR e A S BB IBlef 3 SRS BB REC: o
MWLO Cur ofInt htaecwtroemtdeycadedt iexamypie,t WS a:rml ﬂoetterrpomdudaluestraaﬁm

bet ween the current picture 1730 and the LOR pi cture
i ndi cat"é&Imaf lomh%enﬁfﬁf) IRG UPECLRI0 sgarehes uppet ﬁéedaetfoawmts an@defétnr%wchon

uni t B@nlkﬁﬁ?ataé?@ laﬂ B:%A&eﬁédttﬁea %E%Efi pF@HlbﬁHh VAR e YAt RonaRIaA

upper notion vec a reference di agram
faor expﬂozuom m@rmarhtem@eheratlwmtawm; saamM| laﬁl adjapent predicticnounits in

candi dat current prediction unit. b cal ing, a notion V, 0

o "an ' Siges SeAD-FALEF SeaBiRR TPt 2o Ripd i DD Hen ! P TRL B2

pr esenHowever, the present invention is not limited to the scanning order. Alternatively,
the spatial candidate motion information generating unit 1510 may determine

adjacent prediction units in order of, for example, A1-> B1-> B0->A0->B2 without a
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i nvention. As descri bed above, when the sane notion vector as a
current prediction unit, that is, a notion vector indicating a
reference picture having the same reference index included in the
o ox BRSISRER U & Hbfel &bt Aiud AR Gy AErRIRANALKRD nithich ARatidR of
not exi's rom-anon | cti’on uni 0 e current

pr edi ceaci adjscent prédkttlc)ﬂumew osed\/u(s Bnotiat irdorneatjcaceithepsiacknt torediction
unit (a prediction unit Bn of FIG 18) referring to a different

r ef er eHE picture in the sanme reference picture list as the current
prediction i a 0
ni ¢ (a prok] CoRlort vifer, B [PENEl cHsiate Motk HIbATANY) BEREKding Uni
pisct ur €510 gendeates nsmatxal téaedidate B@tuonerhfmmatlenprdm spatiali candidage mhtion

current i ction it m caled,, and the scal d rmt on_vect

my benal i, SBRgrainge Tt "5 AT el vias Bediosr MREaUFT off =1
predi CE)féHbtldiﬁ tinitd Podiibabd . abdveNtha &@mr edibtivhandie afld ol thé Rfvee thé
current picture and a reference picture (an LORO picture) indicated

by t hecwenfomed@@@awmqoe@@mpl% foallzpfdne ragiacepnt emch@tiqm WitstAQ A1, BO,
d(cur n ; t

r((af gr)elr%?égplac ar eoéi\%ha@ pictur e) Egecirﬁgf rf'é?%% of S;é:égcn C 6arcent
Mg( Bn) pga‘dlcthmr anits tni arpmdeterrﬁmeds lsct(aanl)g otrd(jjg an? |tlmeEn ‘mai[yt add MNi(fHeseoiof
t he predi on unit scal ed acgording to ion

W/ Bh) XIS et TIPETBRGT o roRes dBa) @ebipt PERTAREDGR R Beacent
nmay be?%@i’(ﬁﬁ)n%%rﬁtsQX@qﬂﬁtB(PrBﬁ%'ch‘Z ¥EHSpatibP nfotidfliifRhRafidn tARdidate.

current prediction unit. Simlarly, when a tenporal distance between

a current pRefarrisgahdcla toefldGent?, ﬁh@ttﬂ@pféral Lasrdigiatet madion niafoonatien

oY 2 rBASRING ThR, 104 0bnglard RERROEN' Stk (id0bR Rdiaigh"By using
aecor dmwlohOIrE@tl#@éﬂdPﬂ of My( halibr MifArtha( d¢ Ct@h”)ddﬂélﬁn)dmloeaftédt e =5 et

notion vector M/(An)' nay be 15added to a prediction m)tl on vect or
candi datqdlqipm%t émtrlé,nmoti%m feEmatipruef @ motion unit {gé s eqllocatedshagesdon
not i ong t

ot er i riaGAttin bF A SLHERE pletichicTP Bhit BhorT Ol YREARoff SRS AT & ool
exanpl picturadhatiatireviogsipeindaded.not i on i nf or mati on gener atl ng unl t
1510 may SCFLGE 3 noti on ect or ‘ﬁﬁ ng)rfe CtIIOI’l unit on 6’?
prediction [ <pdfs & fed® eﬂ?%‘r‘ﬁa AFM 29"+ HEPIAG N S PTRTET & i B %fﬂ g
B® BlienistaBandidatebhotigd ihfoematioh edcdBringntoVas ePibddimant BPRRS present
notion vector candidate only when intra prediction is performed on
one of invRBtiawj acent prediction units AO and Al adjacent to the left
of the curr C i of.he r

noti on vect%ra%?rgﬁgg%egk?g 43 én%{zﬁ %?e{ rﬁ?‘?%rﬁ Cr?ﬁ{taﬁtgﬁgvrgé% FiBlfidtion
candi dgtreenatiyig bmﬁSHSZﬁ:mayege/nqrate‘ wnmmfaacalmmda’regrrmdmﬁmmmheon dy using

redetermined_condjtiop is satjsfied redet dit
D osiighen HoroRoguGr v pESion writo P SISNes O ey PRbMEGRT Hheh
gxanpl Bredlctlon unit nl9t2heomaﬁ%v?efgﬁé‘iﬁe' ?@%r@xﬁéﬂ’d ﬁav%%et%éﬁéééﬁ’dn as a

candi date notion information generating unit 1510 sear ches uppe
pr edi ccursentuprietictiandinitet@1pfredi amoog pradicton haits of @ rsqwehaelwcture 1920

ot i on T eretar POV aRadBE i ert et dBaRee FrBie SRl clhn mBton

predi Cinférmationtis 4 Pradiciin MotidA-vablor0thes R\ Soras candigateshotic 8 fitformation
prediction units in order of BO->Bl->B2. However, the present

i nvent generaEng anit) 153G @WYtQ?rtelﬁ@tes%éﬁ“fﬁpﬂ'@‘ oetian V‘N"@'é?@iéﬁ'ﬂ?ﬂ@l By s¢aling a

3B er mnsEBA SR of B BRedictl Rl RRACUHELLShdBY ine, oY prpdiction

Bl- > Bfhotiba-vwedfomirialyond perfddmed based on a temporal distance between an LORO

picture 1920 and a reference picture L1R0 1930 and a temporal distance between

the current picture 1910 and the reference picture L1R0O 1930, as described with
reference to FIG. 18.
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basi s such as an upper or left side and nay determ ne whether notion
I nformati on of each adjacent pred| ctlon unit is used as notion

information,of the current edi nit, In addjtio
spatial canfit Eﬁt@eﬂﬁ?'&h‘r’i' nf 9?' ?in Rert Q?l%o‘ﬁﬁ@"t Ogﬂi%i)ﬁed'd'on unit
gener a 851 $P&ittAbréARdbdaich Rk 'aoﬁuduBFmeéE%r‘ Nihel Bn"ed‘i"cﬁﬁe' Ghit %Qﬁ! idl 3ot

notion information generating unit 0 may check r notion
i nf or mavaiablafthaltemposalicandisiate mqt@npoﬁxrmatune(gemlamﬁwg Wit 3520 eray scale

prediction..unit and the |left of. redlctlo

bxcarp! 8. g veclR GrrBerdieaidinh Ginab2i BRERrmeRR et Gorbaa o e
B3 is paferdneel sictard oabd eamtshesweu@@awm@é al psihee 9f2 searsdmtrad point of
adj acent 10 prediction units in a predeterm ned scanni ng order and

t hen nie au@etah prqsil@t%lsuarr 1814 arghreayreenerate the riraiosd predintiarongtion
the ”D%(ggr tn@t 'tﬁ’ fnptop%l @t mokEH! |ﬁ%drf?%?|8Hn%ér?er§@|g Anit P52

B1, and e’sa |on|n ormat 'on can
Ref err may fmst Ichleok IWI&théBmdthm tréonpoatidn ofiadpmncmomrotmmrpolsmbned&m cblme

enera |n u 1520 gener at te ral candi date notion nati o
e heloR T D ATeEHT AT DAVE Be AT S IPLPD 2Nt SRR hit

agl | ocabed aFrfbr@ PHEJiSin RinRET &1t B OBreVis: pichat |'ssavéﬂ%1tb'lé’”m'a9f Qécﬂ%rit@ﬂy

of a notion unit that is collocated based on a | ocati on of
curr endetpr@mazwh@thanrmotm onfoematian pf ediredictian wmitt gordainingpa ennlmidsavmg

G aor afher SengyBedidh ng 4 ek BRCBERER! s cpert siiiahoubl i€ elltig o
not i onthenf Afdyaadanavaib dhoigort infarmatide difngnpredictioheunit e6ethe temporal
i nvention, Referring to EIGS. 15 and 19, the tenporal candi date

ot | onCaNHigRIearOYAN JBIEMAICRg (REtNuBber AaY leewéqrza& ef pepgietion units of a
Ggndi daf&idRt 'p?H?lirlgnz RATR 1RBrdhedtH Pﬁeﬁ%‘é Pk nf%‘?ﬁﬁ#rbp%agéld%te motion

predi ction unit posi tioned on owrlg
pr edi cinfarmationtmag 2ot be Itnfuted'eﬂheecmse sphcmzmrreFImZ’[B Badinnay baehsaged in

Iocation.as a current i cti u 911f di cti .
uni ts HNES ¥enc p‘ij’)%(fﬂ r}h%t §nap (HF %@%}geﬁl‘g@@d |@f§rraatlon
cur r engerérating @nitE20 deHeratcdnehtordhedhdidite GRoficH FGmtAtRIM, tife Bemporal
prediction notion vector, the tenporal candi date notion i nf or mat i on

gener atantydaiki motign dnieyatjen denesating BATCKR0 mei et vhegkowhetediratien
scaj n3 f 0 4

2.+ gt Sfhfion A A B0 2 prbUBLBTAER 1€ Bvaitlie 17 SCpreliBfermined

based omlea meapmheak brdxtlsMmteembmmfannhlmef)aqdredetld@mnapui;lta)ned on

reference |ctur@§Lf 930 anii ate or al di stance bet ween  t he

cur r enep? PWrrég @ RRPIGHRD bR Q??é'ﬁ‘@ dNBi L &Pqatiop@s gfimend prediction

descri G@fl igval/BilFE SARD WehetRemhstiohSinformation of & E)rléﬁlo%ﬁdlhr‘ﬁf 'ceﬂtdkﬂhé a

1924 positioned on the belowright of the prediction unit
intra- mleblhat/l@g thechamealocatiomtasoa aentiabpodtt cnfhthepcwmemtt pmdlczmntumgim

.S not e ndij | n_ ..
FBner 2 Al A 2 sn ey A of Biee o 0BctveRAne TRk i foatiom ofthe
1921, mumommﬁtaofnﬁe@r@mom Bturé%&h@terﬁb@ral bangibiateemetioniinfbrmatidi? 20
as the sane_location as a 0|nt C 1912 of a central point of the

current predetarting bagk to LH3112heragundanaysesnavieg veﬁﬁé?»mm@y gatesming

gener ol aenne Satn Gndiopfe KRR Ro AR S B RAbr ATk Hption

pr edi cinfarmationt apesﬁerthnald tonetbk btierwantdgmayf remgres diedundantumotion
haV| ngm“orma %n rom t te c%%dagatg rr(1:cl)J’tr|ornellnnfmpmatﬁjolnct ! ne recJundancy removing unit
1530 may be omitted in order to reduce calculation complexity. That is, a process

of checking redundancy may be skipped.
The number of pieces of the candidate motion information generated by the

spatial candidate motion information generating unit 1510 and the temporal
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10 from anong prediction units of a previous picture is avail able,
may sequentially determ ne whether notion information of a prediction
unit containing a point having the sane | ocation as a central point

of the Lent 2q[ ci | it i £, n Y.

vai 1 S50 oRofdh SR, dehefiile SAE AT S " Re Sy Bl then 2
candi dpiezlet@insd inuingberethi. onn thBeaboyelRsschibdd | exaaiplonwheh intragrediction
units of a 15 previous picture that i s searched to generate the

t enpor i1 PeERTAIATPR alAdiarentirediston nitaResHianedeaqye thecurtent psedigtien
shown | i i AL ) : i d |

anen ¢ At BL 50 (hg) BRI cReR BRARto MuNElL Milfer B8 orpichof i pefayged
géner abespiteginbionainits b sitidreedmin | @ rpredétermirtadomgcatioa bErppevialis pictures
candi dat e tion_ information geperating unit 1520 may not chec

Whet hesearshPS Y 18 MDAk B care ghefi (ibimatin gotralr, GOf giseo. the
pi ct ur guinbep VRipictddlseof thedg@hGeRIFEahIEatcOMBEDbN IARYMaNeR mAPHe 1wBstthas
notion information of a prediction unit positioned on the bel owright
of a piediction unit having the same |ocation as a current prediction
unit is avaj l g a t : i i r o) i I Cti )|
cont ai ni ng Q}'ﬁeg‘. ﬁle ﬁg\rﬁﬁr‘}"g c{fﬁréeg%ng??%% eﬁgﬂﬁgg éaltan?édn (rafa){f1 Sg‘lg)'iﬂ\'lt]@gp gﬁ(jﬁi
qur r engemsratid by dne wpatiall carkfidateirhatidre infameatidregemenating dindtl 151@f and the
pi eces of the avajlable nptiaon information of the _p(r;%%i ction unit of

the pri@mRAI3I prandigater snqtion iafopmakien c9RACEING Moiti dn<Pnidrlegsi H1n @
Ref er 1| AR 16, fifae 4RSI SEON RGN YRTImEEaR dBHerati
det er 'Ir%'gj et ﬂ%(? rﬂ]ngb%rpglt’ig‘:é ggﬁ ?'Eéa#te r%??tgg ioﬁ grmatri on and tﬁg n9
t enpor ahit dH40i thayegemeraten additionahicaodidate netirt irfatmatiore byhusing enotonl
may renpve redundant. notign,. 30 information fromthe candi date, notio
" or nT Grron 8 SRRl GG o S UR LA e apis RS USERRERF efrpore
gsder prdiqidnomitaduoh @it et RAMENbéyof gieaés bf cardiBarRc@SSoATinformation
checki ng redundancy nmay be ski pped. The nunber of pieces of
the cafm@yd® @ .notion information generated by the spatial candidate
notion info o i i ; Sy 2 ; ;
candi dat e nﬁ‘%ﬁ%@g{éﬁgtﬂ%oﬁ%ﬁﬁ%&i aﬁ%%ﬁ%{ﬁQ%% rlmy Ibgaﬁﬁg ‘eerm? I%nn
a pr ediefanmmatioadviadhdadditivnal tandibateaimotien defocmabien gexargiing, unih@540 will
intra prediction is performed on all adjacent prediction units

poSi t i ‘?1983‘5{ e the current prediction unit or on the left of the
Gfrrent pregiHdn dReUiphtiar YMIRIdAtBt Mot dinfdrivititiohS qedlet e dudit P10
predi ction units positioned in a predeterm ned | ocatlon of previous

pi ct ur esquaniiely eticeks whethesigsiacant psediciien unit®of areuriend prediction unit are

gener af i 1§ 1520, ] | ec . . C |

ot + one AR hesAbohgE cAHERELe Mol iRipBhioT SRR S, PaA dReF
t he ge?@ﬁ@b@ additidndhtendidateomaotiohoinfaxtiation 18y uggematiod ibfortnation of a
spatial candi date notion i nforpati on generating unit 1510 and the _

t enpor RBIediioR Wit thakie CHRCKe sHERADN Y %W@r%@?g@‘td?{ﬁg'CTL'BQO’W'tsth?E&f“S"
tzgan adpé&gatern‘i ned nunber 'n', the additional candi date nption
information generating unit 1540 nmay generate additional candi date
nmot i on i nf oFiGt 138 isy ausdfaeneet diagramf for nexplainingf aspeidess for eginsrating
units and.avail abl.e nmotian i.nformatiqn of. tenporal ..15predjcti.on units
Such tAGaMoRA caRiTet mpEPn dtopmanea 1t CRingaR HaPRICHARI R 1At ds metaly

may becollbcated to a current prediction unit, according to an embodiment of the present

invention.

30 Referring to FIG. 17B, the additional candidate motion information generating
unit 1540 may generate motion information of a prediction unit from the adjacent
prediction units A0, A1, BO, B1 and B2, which have available motion information but
are not included in candidate motion information because of being checked after

another prediction unit that is previously scanned in a scanning order , as additional
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Her ei nafter various nethods of generating additional candi date notion
I nformation via the additional candidate notion information
generating unit 1540 will be described. 20Wen the spatial candidate

noti ong ﬁﬁl@é?r‘nbﬂ&n %Bﬁ'ﬁé‘ﬁdrfg unit 1510 sequentially checks whether

adj acen prediction units a current prediction unit are avail abl e,
the additiohat exampieldt & assuroed ithdtoleftataratidaje maoton irformatiori §é0eradgd
nf ormation b

ddi t | dat i ) i
O by, B e Tangitie SRofi hioRmativn Gehacedth antaT 518 oL R0 ynper
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a reference di agram or exp | ai ni Nng a process f or gener ati ng
additi oﬂmra@agduaﬁt 451t IsonAbﬁTr'%r nand otenmorablcr@dédqje efddionorinfermation

that i y o (o]

to an SREAERY R I B0 SalBig dhbfith, Mishiafity NeritPodng 1520 %
t he addigmgoral’. cm ciditional | camdiddter metion ninfemedtidni lggneratinglaﬁﬂ M40
generate notion information of a prediction unit fromthe adjacent

pr edi cBFGAMINGs yhetherathe sendigetefaoken nerpatioaEalyis Ll AbRYe: oand
i nfor mi*&h@%{)&?‘ﬁs Q(/ﬁ Jhgflsumthé\' %“&ﬂﬁéﬁe%&ﬁ&ﬁ‘]df&ﬁﬁéﬁ@{ bBREts and
se o0 ng checke

becau tér anot her prediction uni

poevi odeﬂeyminasnﬂmi ihe aumtmmmfngle@edemf theasandidiaté onationt 2nfocraationids ea
noti on_inf r exa 18 assu t ha ft

Cand: datdeTasd Amiena it efterisdy i SEprafoRaRhpadienumber
Mot | ONof PleREERE iIcARJRIRES FidtioRdintbtiatibh 16 1éss tHaef & preddiBaninea@nslirdBére the
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i nf or nddiganals cgadiiese | mptioni tinfosmetior opRerding amé t1&dorapy generate
candi dg&ﬂpgﬁal' dl&gtgrrﬂgﬁ P rhfgﬁﬂg{c?r&@go@fné H?)éfr?%giﬁgcfrmat@ﬁe 5 dg)trgdlctlon

nmoti on i nfornation genera i ng uni onal
agndi danie that isochecken méter am geaitatidé | adjacentt priedittiodeurit thates phatdesty
t he ca eégqate notion information (that is, Left, Above, and Tenporal)
i s avaffefies: t hat i's, whether the candidate notion information

exi sts and A30 febAban nsso&@atwﬁ&e eTDesaiRl BafERE midhisn Cadiaticn

notion information 1s a determ ned nunber 3 (which corresponds to
n=3). generatingiwnt 1\5ﬁ@n9©mﬁfatﬂﬁrbéﬁtlaif cphdidate ofotioaninfermatiomptthenspatial

canai datsaes aicton SRR At SERTamd hbHB S EpBgE b aRgt moton

agdi t i ipferimativndb el gredidtionruniitsf§ gusitdrieenaiyvelthencurraritippadictié® Uik tananon
of a pred| ction 15unit that is checked after an avail abl e adjacent

or edi ctheolefueh e GaTeNtPTBAICHPR Ty fo@EkBBIS, of all of the afliagantiRigdictions
above, ,wheRot ke PpAlH @langeEs éQQVSIIéB?é 'vﬂﬂlo'u;f' gﬂ'ﬁt‘?:bhﬂi?\ggﬁrgl% %%HWHFH%éy

1510 gener at és Spatial candidate notion I nfor

candi dade aitiéces ohéailabte orotigarisfoatmiatign drind abidgy treymotien knfvmeahem of

mot| Or]’[he adjacent predictions units A0, A1, BO, B1, and B2 to the spatial motion

25 information candidate. In this case, when the number of pieces of candidate motion
information is less than a predetermined number, for example, 5, the additional
candidate motion information generating unit 1540 may generate additional
candidate motion information by using motion information of the available prediction
unit.

30 It is assumed that left candidate motion information does not exist and motion
information of the adjacent prediction units BO, B1, and B2 is available. As shown
in FIG. 17B, motion information of the adjacent prediction unit BO that is previously
checked in a scanning order is selected as upper candidate motion information and

motion information of the adjacent prediction units B1 and B2 is not included in
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20 information of all prediction units positioned above the current
prediction unit and on the left of the current prediction unit, for
exanpl e, of all of the adjacent predictions units AQ,L A, BO Bl, and
B2 is y n r

ot eces CopfoRCRou RGN, RARRTHEOCREIRimBR of Bl eéiabte moton
i nf or matforomatizin ishesadharc enfregetedinaiedonsmber sch@he/ﬁdJa&m pBddictord uBRs

to the at I tion 25 infor |on candj. dat thi case,, whe
e noABEAnbRY slioueiye S lmepanGrEliTortha ACOHiana @S@Wdﬁo{ion
pr edet ﬁff&?n’i‘étf&ﬁ“{j@ﬁ%htﬁgorun‘ﬁxqgﬁbema@ aHBenﬁﬁBht irfBAhaticH dfdgHee

i nformati on generating unit may generate additional candi da e
mét i onpiedicianatnibB 1oy B&iq@dmnamand[detem‘tlon imformptioawvai | abl e
prediction 301t is assuned that |eft candi e ti QF .

P or mat 1 on B, St erl TSt e Bhotiht bidiftieh sy ' Kt avg rotion
predi Cliférnativrt of BRke B, adjadeR pradiatich |lﬁi1litlseA0Aén<$h®1lmsls§\/dﬂb6le 1viBtion
notion information of the adjacent prediction unit BOthat is

pr evi olﬁ‘iq)@mfﬂl%b‘kfetﬂ’ei ﬂdJéC@'&taFPfﬁF’WOBr%tr AP dhakiseprexipusly efigskeddafglerded
mot i on Ofﬁf@rﬂ%tﬁ'ﬁt oW Hﬁg |Pﬁfofttpg ﬁﬂé rHre iRk %(IRK(OAH

units |s no |nc ude ron-rn orna ion.
t1oe t othiit i uhda@kedoéftqm theeaﬂjacbemmeldldmme unittA1ois motfmclmaled am defaultersstion

than a et erm ned numb sj.nce the acent on_.uni.t

bna A TR T BHPE BT SHEST 7 e oh EfaluSle BRPE ibrmation
candi dal@s&®idrPA ¢r@a@t@mdéanmgﬁaef ghbaghél@u{acéﬁflgrémétuoa\dﬁhuf@sooa1 and
information of the adjacent Sprediction unit Bl or B2 to additi onal

candi dB2edemdatomavenyailehle onotion inforsatipn.amofionwinéermasiosr ot deliaghacent

notion_|j | ef t

e acoRtSHRIRR PR 7 b8 Hiouidicin TR cBRalA MR bR Ao Al ; o
ak the adj apecsrdingetd @l’ﬁcbthér embbdierithsfithe presentiimsitipncwaekdbe It@mporal
selected as left notion information, and notion i nformation o

adj acefNPAaE mqttsw IPTAION ineratih seke 4540 0 SHUeY ek Whether
o PR Lnfs of° anBlevidlls Bifrel halestibrhodiily SEbIICRLRITES | Pourrent

Howeve ces o candi tron Information i s
| ess t peadictionr enitbee wa@blea,uhlnbeadd;ilm caingided¢ aetivn inferdiationogenaratisg

BO, Bl 2 do not hav tion or mat.i notion .
ot o nef 40 e Gle AR kU B Are it TPl St A TR YBES, picture
3@di t i padhg Crﬁaﬂd)ﬁiah@rrlﬁﬁhbﬁf’frdrﬁf&hﬁﬁ@lp?@dlctléﬁ 06 tHE) rémaan? lbeévious
enbodi nent of the present invention, when the terTForaI candi dat e

ot | onPICHITEr eaePb oy anfishipreijousipictasy baviag vailakle ynatisacikéoriiationeand
pr edi CHaS/ n@a&}&%ﬁcﬁnﬁ%%'l%ﬁn%&ﬁ 4 ?d%pé‘rtnal gi(?gé’%t,&ﬁ iffyr %‘ﬁgﬁed

to a cur lon unit are aval rtional candi date
not i on i nf oRefdrring fQeder @t iFG. undt th54€émmraisc<admildmel omotiomf amfioernation

of a red|C|on un of a pre S pictur 20. hav

"ht or naereRting oataabendeli Bhelist sotar iomialiaTonh i ABcistEn wik 1924
RisCt Ur Bo&H68EH onOthelrifhiBdttdth e lﬁéspﬁé'd‘i-‘dtlkbheurﬂ]ﬂ\’lwg Vel F'é%t%n?f@tbl@trlhre
information and nay add the scal ed notion information to additional

candi d4920 imavingra cafrespendiog location torae surient predidtiarourt E9119s avaitable

unet nefoRoaTahS RrbePTie BBt 8 MR RAGRIIR 1ifo Hiis brétoddE #hietey
on thetg ifghtulent pieteé 1910 anedhed idetertiés khethaf mbtien rmbemeﬂ@re of the
pi cture 1920 havi a corresponding location to the curren

br el cBIesHCtgN &Nt 8937, Whish £ONEAINL aihaimt Griiey. oF e efaTence Rlcturest930as
5t er em‘ee 8th'6 cﬂ]wz ge[?@ht 1P E T%Ut,sér%ra?t%ﬂﬂ‘?ﬂ tPQ &J%n?#%(f&ﬁ%n unit

p|cture1 rmnes ether moti1on 1 nformatio
predi ct9oh lsravtallaﬁl%l Ifatiechredatioai urst 3192)4)|pos|t|6hed922tha‘ rlghrtebotm‘neroérhlce

picture 1920 a ane atlon as 912 of a .cent
ot BIEAARNCPit T2 has: Braighia, dotord InforPalicaMaligerariatis of e
prediction unit 1924 positioned on the right-bottom of the prediction unit 1921 is

included in default candidate motion information and motion information of the
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5 generating unit 1540 may add notion information of the prediction
unit 1921, which contains the point C 1922 of the reference picture
1920 as the sane location as the point C 1912 to additional candi date

"ot or nBISUAERNP Fo2 T Rhichieorkfs 116 oo T3 1 2276E 6 RrETente icture 1920
pr edi chs dime sainte Ibbation as tiwe ppimt IGIA@H2 iisyndieihaluidedda mdfaldt eamdidatermotion

et Bkt VARGV Bl hrbinot B b bRt il s
embodi gt tHh &hBrdctsmithed W@ggéenﬁhet ggdﬁ‘iéﬁéfi capaidatanfbitH enfoRhhfion

information generating unit 1540 nmay add notion information having a
pbedet generasng wilituE64b meaydadd smtionciafamedion ofdhe diedigtion maiti 1821, mérich

15 ex I : i ' r ' LS. regh cLi '

¢ neonbs ety 1924 OL e RinBRob hictuly FaC bl SaeCBRHES! Bhape
a pr edpsiat 1@ med 2ntorizelditionae caddidate madtiarandodaatiomnot Tieat ispfties radditiomal
generati ndg unit 1540 may add a notjon vector havi n(g a R}rﬂe_dg; erm ne
conponéatdigate oo infrgnatiompenemiing, undy 1940 g)ay 8dd meelian wpraation; grA
vect or Breﬁ@ FOUR Pat Gs ARt iRBfudBEOAILERRt Q%n&iﬁﬁtgohﬁﬁ%'ﬁt iffOMREEArP from
when aVailable notion intormation of spatial prediction units and
t1enpor amopge girediction uwiitss afoat piredos - picturet tonadditianadl onandidater motion
information of prediction of the directions LO and L1, the additional
candi d¥¥MAH N i nformati on generating unit 1540 may add or subtract
a_predet er \B&SHIHJ $@taricth@nednfodimantTef ithe prestnr ifentiba, e dHdditioPal
of the direction LO 25and a notion vector of the prediction of the.
di r ect ¢@ndidate; mqjione infornation WiesREatinganBitd&e40 maey @fd mefiafdnfermation
Fl GS. ﬁz%p&”&' @%@e r%iﬂ%@q;a%r@ tB%d@ﬁBhé‘i' BhAGdate’ irﬁ’prﬂSf?&ﬁ.?t FBp
addi ti onal ¥candi date notion inforfation by usrng notion information
ab avaexarhple, whesh etotiom infidrhsationc isoa dirediction anotidve veetdvo ifi threnturabet bé
present, invention, FIGS. 30. 21A and . 21B are di agr for descr,i bi

B Bos! PiEGRAICT ESIIAIASHP OB A REBAED o rential & Hiedeleraiaed ararstc dre
Pi Ct ur §44tiERal2Eshdii Q2 mABA IS Rt GBAerldlihg" (it 11B300Mdy &8d 2ol
20B i s generated, according to an enbodi nent "of the preseéent

i nvent vestor Reviegra mgedeterneed conpanent2ugiie wiieh ashé0,8)j @cBnor (1,0) to a

predictio nit Bl from anong prediction units positioned above a
curren?arb(ﬂg%ecm?@%n Mﬁ&?r'has a notion vector nvLO Bl indicating an

ERO pi ct ur acédrithd fRtanbther srabedietsrt dfi teupreseht timentioadiwtidroavaifable
the direction LO and a notion vector nvL1 Bl indicating a LIR picture
2120 t metiopdnipringtian & spaalpradiction wils anddemppiah Rsedichien ynite conkins
LI, ang: J ; j I i it i

o1 ot ar B SreRalmotn icElofiffofaigh S RRe LGB HREUNR AR, BT 01, the
not i onaddifionatetanolidaje meotian imjoumation] §efenating auhit H4ddetayraddched subtradta
having the sane absolute value and different  signs. .tpo the notion.
Vect o PiRSESTRN G SRS bran] oA Mo e el fe it eflan 4 e og Lo
veCt or g | $tmbtorPivetior oF 8 drédidtic of hBeddif&stionon1 b jenaereRidRichal
new notion vector and 10 nay add the new notion vector to additional

candi deardidate; matiomirdemeatiodh. That is, as shown in FIG 20A, the

2 predot or i hoR aPPeaqt el drE HepRm R JoRspRdhBCe fokers, R, o er i
predi cadiditiond] tavedidateentdtion infsnationt byt usingemetian erfommiation ofeataitable

mvLO may be included in an additional é:,andi date notion vector of ége
pr edi cPrestiction ynts. @&cerrding e gapther embodiment of the present invention.  FIGS.

30 21A and 21B are diagrams for describing a positional relationship between a current
picture and a reference picture when additional candidate motion information of
FIGS. 20A and 20B is generated, according to an embodiment of the present
invention.

Referring to FIGS. 20A and 21A, when the adjacent prediction unit B1 from
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15 and may subtract the offset mv/_offset fromthe notion vector
nvl 1 Bl of the prediction of the direction L1 such that generated
nmotion vector nmyL1l' nmay be included in additional candidate notion
vect or aBtonghergshielianc tins rRAsitioneddapeve  deurrent predictign eynit hast 8 omotion

vect or é%t;ﬁéW(PfBgt Iﬁ%lc?dtpgcéﬁ ?_BF&)OB }'ﬂ;}b% 105 tHaR G4 lédf'eqetlelrﬁcgl pictyre of th

-direc rmation ned Troman avai acen
pr edi cpremtiction of the irelstion &.0varidue nfatiah, vadior mwt1 aBmmmoaﬂmgaaﬂ_dRO picture

Listl t he d|re tion L1 has vaIu current
ot or 5190 thiCiets beeemm REbiTe:pt bk dreaicuon arhE diisction d g Biqugrent
of the Q'tlﬁr%%'d@”islp%)sﬂi'&ﬂea He%k@éﬁﬂﬁ‘&L@R@tp%tﬁré%1d‘§n8&|’%‘@|L¢Rb%?ct9Fe bisp,

direct | on LO the additional candidate notion 1 nformation generating
unit 18%w0 additienkl saddidate r eotion nfetaatomi genkrafing eunito 1848 fnn@yn add

nmoti on_vegtor .of dICtI n of the, 25djrection

Doct or PIRRISInBee sers Feid b Shmisl ap&ntte] Thied Ank AfERaf s, R the
candi daictioADid oY hﬂf_Or Bﬂitdfqneafﬁ'eﬁr@hbﬁwﬁ thé1 It (DX Qi@ fthé ehetidhy Odetor
Li st 1M\/—§}m<0 of f se ; Li st OW=(nx0-of fset, nny0O), Listl

M/—( mx w1t Bdtof th?d;redl_ctleﬂ afnke wirection 6.1def generate a slewmationovector and

f
87 a7l B MRk of K adlific ﬁ) npldehe e MbmHEAD  Thst i
Li st C]\Ns(smnonH BHD., Z(M(Dtma‘ iadéllt@)nachamdl(ﬂM(anmﬁtlorh fnsfermatmﬁ)gashbmm)g unit
Li stO 0- 0+fft L O+of f set 0- of f set).;
and L:vi%%f(v(ﬁi%ﬁaf%% (e inetafiset ) oliFet b nnebyeatat mieb BT drine
ny 0+of heRfidtiohBof the dwect'ﬁﬁﬁc eOr sich tatH GenerdtBd andtidd fecwhrevi iemay be
adj acent prediction unit Bl from anong prediction units positioned

above @cmmentarpadﬁjtl@malcﬂandmatte mgfion vasteroef thedqrediction oRihesdirection LO

dPr cct 1 E bR B Bofiht ol huind ThBTET WBgRr i 2.8, b T

2150 t paddidtivnaof efierdirsetioni Ict lHUf:hthalt heerdraedt mtiohlyedtbr td‘nﬁ.th&@ be
picture 2140 and the L1R1 HI cture 2150 arf posi tioned _on sa
| ocat | BRYIAgCLRA ardQEE’é‘@{ canfigate pplien vester af benregdictionof Shgdir ?‘Eih'%il L1.

candidate M ol HAORRLLARr ASOBIAY | 10N diredhétf Lr@aywﬁgo B ity RidcA G
a predetermned offset to and froma notion vector nvL

pr edi chirdirealionahmotion idforrmeation wbtained drom anta\(aﬂablecadgacemu prediRtioBLndtf
the predicti f rection.L1 t ector
Za hafPsdarie Cgaheruleh et Ao LRI o Rngiditelhan T HeF aaae
not i on(rhyf Omyal,i #ra clifeht ipfoturs iss be¥flohéd MtvedABa réfegermsidipidt@@abf the

candi date notion information generating unit 1540 may add a notion

vect or Pragiciongdibe sliretiery LA ddh referasicesrietupe OBﬂ’res@teducélonrfé thedireation
vector) g5 he”é{&g] %%é?‘f iddig rHBﬁ ?r‘ifbﬁﬂ?ﬁé E |§1§C6h|9‘fsltﬁrﬁ§¥%%d and

addltlona i on vector o on of 't rection
LO andsmtﬁyad@dptddetemtmedl oifeet tor anat frohl ageoeoatvedtdnwfatiehpngdlthm of the

Bhe- ai FERERENCE A aaoURR MeCBHAp! EnBreARBTrEN i Ueeidt T4 & peherdte

di r ect h@dhtibdal candidate motion information as follows.

ListOMV=(mx0+offset, my0), List1MV=(mx0-offset, my0);
ListOMV=(mx0-offset, my0), List1MV=(mx0+offset, my0);
ListOMV=(mx0, myO+offset), List1MV=(mx0, my0-offset);

30 ListOMV=(mx0, my0-offset), List1MV=(mx0, myO+offset);
ListOMV=(mx0+offset, myO+offset), List1MV=(mx0-offset, my0-offset);
ListOMV=(mx0+offset, my0-offset), List1MV=(mx0-offset, myQ+offset);
ListOMV=(mx0-offset, myO+offset), List1MV=(mx0+offset, my0-offset); and
ListOMV=(mx0-offset, my0-offset), List1MV=(mx0+offset, myQ+offset)
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20When a notion vector ListOW of the direction LO which is obtained
froman avail abl e adj acent prediction unit, has a value (mx0, nmy0), a
notion vector ListlMW of the direction L1 has a value (nx1, nyl), and
a reference picture of the direction L1 and a reference picture of
the direction LO are positioned on corresponding | ocations with
respect to Refamringrio FHGS. 208 ande2 Hidivhenribé aciamtind girediotidn anitZ851 from

i nformati on gengrating. unit 1540 dd d bt det i hed
of 1 set ATGNENEIa A UHSE (RS HARIECoRORYS theupPBRIREETIGHOR rhBag; # BPHGM
LO andyéctBPhiveA ROe‘Bt10ihdFéfatlﬁ§‘%nﬂ_ﬁ@b eidiare 2f4d that é?éfe'réﬁbé—élc’élﬂe of the
generate additional candidate notion information as

LBst Owliegetionod pedta mejion vept%tmmmm&fhmdﬂ@img arybyF, R1 plcture 2150 that is

ryosof 1Set9 4 Bk Hhony N Bheshi e TR0 s e R R
Li st 1MYHhoneie pnsﬁmfeﬁsm Jamd {3cakbF$ r“mﬂﬁﬁés‘p@et to ayOdreértssitiure 1A180| the

MV=( mx0+of f set , O+of fset); _Li st OW=(nx0+of f set 0-of f set)
Li st 1vpadifigoalotandidate fpotiost infainyatioygengratiog it i@t r%weadd of subtract a

nmy O+of tB"éh

Li st = nx%r-ngﬁ%gg?fyj(rryo 0 se% mdli_rllsgtl qﬁ%\koﬁ%fq??sgﬂhen%rgdlcglpn of he
Aocor ddinection lahandea metivodievbort mek1RMeBprod dhapredivtion dbthe dinection L1 to
additional .5 candidat.e notion informatjion genera n|t 1540
hangeSSIRIRISA BONOMRURN | Relnand dRegadsh e BRferated Qb o tedit o
t enpor adidineREll ehhdidatdirhstidr? iSRAABALS. aCWHa‘t' ignals @ﬁawhdm FICOL 208, the
i nformati on. When avail able notion information of spatial predi ction

units admtl@@aipgamId@ﬁeemqtuonoqurmatpri g@na@é@gbumal m&yapdepd j ration
t : L d
cand; dohaRO beferdiad, B £8IhG A0 G miofistE B he ' BiBfon vector

ugi CId| mettd RONBH hmmgmr preidiction efhihehdirectigantcd a% éaxh bddlaomaltctanm@datbenotuon
prelctlono the directigns LO an addi t

ARSI L R g R BB R e e ot R
g‘;é' ?g%porrglféﬁaby%cﬁ@é oAbt AN dYREL aPkife mtdna{/e&b?%m'mn BJl”b’F the

rediction units inctudes notion information of th
di r ect prediation aftthe iiregtion b Jo anmadditienal sandidatel matiostvegkoraif tha@llrectlon
di rectlinsgn LO and a reference picture index ListOREF indicating a
reference picture of the direction LO, and notion information of the

dorection LWherha ehotiotclastes ListONVi sfrthy efiteetioh LS, Wicofs dihtairbidr el &m
L1 and a reference gl cture index ListlREF indicating a reference

pi ct ur dvaibleadigiceaepresiction ik hagd vABealM By latemeien ogctor ListMV
I nfor ”@Hh%ndlgé‘diﬁr a|_1 R9s WU AIue AR ”‘?'XYQb‘éhg tdierdHcetbibREL 0P dlng.gtlon

nmotion i nformation to generate twod uni -directi onal
i nfor niat ian andefachhdehpldtwm pf darmesjlm‘ctlulmLlea’recpo&mmiedmﬂ oorrespondlng

i nfor n to addition candlda ion tlo
i 1 BRaons T aiSSHREL 6 8 i Gror: PBIUGen K AT ; caafgetppymotin
g5Vi demmﬁwd@ion%ér%éﬂmq@hn 8L ofay BIPBRBISUBatA 9rét!éteﬁh|h@€tdﬂ@@ﬂio and
notion information of the directi on LO including {a notion vector
Li st Ovvoimf a mretiadi yeaier efithegprediction of the direction LO and a motion vector of the
prediction of the direction L1 to generate additional candidate motion information as
follows.
ListOMV=(mx0+offset, my0), List1MV=(mx0+offset, my0);
30 ListOMV=(mx0-offset, my0), List1MV=(mx0-offset, my0);
ListOMV=(mx0, my0+offset), ListIMV=(mx0, my0O+offset);
ListOMV=(mx0, my0-offset), List1MV=(mx0, my0-offset);
ListOMV=(mx0+offset, my0+offset), List1MV=(mx0+offset, myO-+offset);
ListOMV=(mx0+offset, myQ-offset), List1MV=(mx0+offset, my0-offset);
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25 and a reference picture index ListOREF indicating a reference
picture of the direction LG and uni-directional notion information
of the direction L1 including {a notion vector ListlW of the

direction Liisgigva rpﬁ RIFRBE MylIfised L&@ﬂmvk rﬁié—?ﬁ%%%@%‘fﬂs@ﬂ &nd

reference picture the di'rection L1} and

uni - di r ect i bis$dM¥e&{mad-offset myl-oBset), d.latdm\t’?(ma@l-omdmdatcn‘fseb)tu on
information. 30l n addition, when available notion infornation of

spatl al predl ction units and tenporal prediction units includes

uni - di rect i pgabrdivg lt@ﬂancﬂﬁ@f Baibaimeht thh@npr*e@éﬁf waldrdianofthé iditional
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bi - d| r t f e

oni i TR OF sefal BrodERs Uni8CARY efifhot SRTRMITIntEte geperate
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uni - di rectl onal,. notion inf rmatl on of the direction LOQ,. which .

i ncl ud8Ratal RigdichAn WUts AN itemerial fredi 0'81|Wét'f‘%'Hgﬁﬁ)%&u’i’éfeat'%ﬁ'éPeﬂ%
Pi Ct Ur GedtBFffolmBlioREdt ilichklion 1.0 8har ENCTe iidichapicahdfiate motion
direction LO), uni -directional notion information of 5

dor ect |rtﬁ@rm_a1nonMgenaratm©| wehés 1540 nmtawoaddeumlaiqugtlgnal\/rmfofmahm which is

Fet or efgaerpted e 2o T LBt o) RECHCEELATED: BRE, FFobhendtipra
obt ai neghdidgi mbtien inforrhatidat F@r exanglel ﬁthé dseutled engasiaitectional motlon
collocated to a current prediction unit, the uni-directional notio

i nf or niforaation ehtainad Erem Bha'l?@%tﬁﬂaﬁ'ﬂepr@md'eﬂrléfﬁftsl @m@[terﬁgp;qgrpredlctlon
i nfor t

oo R s o b o GRS tlh R8SE Bt ot
6t i onListfMY neft then diregtidre Lddded & cefatdnté quictlirec andixd histORBE| mdlcatlng a

f t t di
It or R CE apigiue  ofotn frta®th L arad ko np ok Agh o Beoieion L1,
pr edet ﬁ/hmhnﬁélu\délstbﬁ rrﬂﬂﬁ')navé(%lel’_%ﬂﬂ\ﬁvl cﬁQﬂé difechiom L115n@ré9ré7éretn|&@ picture
uni -directional nmotion information of the direction LO and

uni - di md@xlldﬁtleEﬁ)ﬂndjﬁaﬁw r feéere@ﬁeowlctuﬁ% ofi thecdirestioniL1.0 bb@@d&htpnal
f t
'he obpdaiaepmBh, ol Beh &ty Shlt P50 8y ' Fibb (iR, HaRetia

candi datoeonnhioommmth dao nEinedte thar piesesplf eni-directical ynotion Mmrmzitlotmnaﬂmd
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motion information generated by combining the uni-directional motion information of
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picture index. In this case, when the additional candi date notion
information generating unit 1540 generates additional candidate
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the remaining reference direction (prediction direction) information or a reference
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hat apB ierEHO TILGEE M BRGNS Pbih AR AEGEh P ERCats iUt i
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30 candidate motion information generated by changing default motion information to
the candidate motion information even though the additional candidate motion
information is the same as default motion information.

FIG. 22 is a flowchart of a method of encoding a motion vector, according to

an embodiment of the present invention.
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notion information fromanong 'n' pieces of candi date notion
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REedi Clhffhaiidhlof the current pPRAYIGIHFOSHITEPLSING n pleReBof Pfdtion iRKFMAIBA. CHD
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the determined motion information. For example, when motion information is a
30 motion vector, the candidate motion information generating unit 1410 generates
prediction motion vector candidates of the current prediction unit and the motion
information encoder 1420 may encode information about an index value indicating a
most similar prediction motion vector to the motion vector of the current prediction

unit from among prediction motion vector candidates and information about a
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Wil e the present invention has been particularly shown and descri bed
with reference to exenplary enbodi ments thereof, it will be
under st ood by those of ordinary skill in the art that various changes

i n for giarshcdelaiueSbaMeehetHR AR tbReVEISr B Ftﬁ@léhrr@ﬁp%rrédleﬁbﬁ LA Ae the
spirit and scope of the present invention as defined by t

30f ol | preidigfio raoh@n vegteat is clained is: 1. A nethod of decod| ng

ot on 1 nf oF Rt Panor BaK: dRSEFETT ce B, vestarndPClad JHrPatipvo46s
col | oca¢gstding t aWéﬂthHmﬁJérﬁdjftthe pres#mt inventlomot i on i nformation of
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clrrent pr eRetarring tafdGagdi thepmetion vector degoding-apparatiss 240 includes an

deter |o um@’?&ﬂe fﬁ%%ﬂoﬂﬁnﬂ@a@ﬁ'd&ob@? 9151 tér‘?@ao ar]tJWatéF}%ﬁ

predl e notion I nformation of t
pr edi cmn‘ccrmajmntgenaaiim;;enﬂtﬁéBOa pr edet er m ned nunber n (where n is

an i nteger) enerati candi dat e L on..infornmation

Going the ATEEI GBI ORPNE reaPrex TS dnofih Nelosatihl stbdr & coient
uni ts grdidtion Uﬁft'ﬁ&ﬂn'é%@h@ﬁéérﬂﬁdé’tb bid@ioh CiRShttioR’ REINChI BifstktlrhS For
such that the total nunber "of pieces of candidate notion information

n@f n' @xa}mple whgn anetiony infamestiamiso aneotion vecmrcather@tmn’ygd@ccmﬁn 10
tr om ook 48 AL AR Aetng, MoyBho G e A s R hiBpecer

predi chder, aldifferbiyceisalog bediveom tﬁépm‘dﬁnstrmtmoﬂom ndctoataad dnyorigheali maigon
2. The rrethod of claim1, wherein the determ nin ri ses:

searchY%O%F%f@é?W'ﬁ%e;'J?@Eﬂ’@?‘?rbr?rlﬁir)‘?rﬁg'cﬁ@@ldﬂﬁeé %'Ei' B0&Qhe current

Like the candidate motion information generating unit 1410 shown in FIG. 14A,
15 the candidate motion information generating unit 2430 obtains candidate motion
information by using motion information of adjacent prediction units that are
temporally and spatially collocated to a current prediction unit, and generates
additional candidate motion information by using motion information of prediction
units that are spatially and temporally collocated to the current prediction unit such
20 that the number of pieces of the candidate motion information is ‘n’.
The motion information decoder 2420 obtains a single piece of candidate
motion information generated by the candidate motion information generating unit
2430 by using an index indicating motion information of a current prediction unit
obtained from a bitstream. As described above, when motion information is a
25 motion vector, the motion information decoder 2420 obtains a single prediction
motion vector from among prediction motion vector candidates by using an index
indicating the prediction motion vector obtained from a bitstream, extracts
information about a difference value between the prediction motion vector and an
original motion vector from a bitstream, and then adds the difference value and the
30 prediction motion vector to restore a motion vector of the current prediction unit.
FIG. 24 is a flowchart of a method of decoding motion information, according
to an embodiment of the present invention.
Referring to FIG. 24, in operation 2510, the candidate motion information

generating unit 2430 determines whether motion information of spatial prediction
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prediction unit in a predeterm ned scanning order and sel ecting
notion informati on of 20a first upper prediction unit having
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candi daf,es s tg}@ s@;‘é‘h?ﬁ’&"cof%ce#é&tté %n?dJrFlérﬁ rediction uﬁ ]?a{rﬁ)hftn%gﬂn information

predet erm ne l‘on units positi oned curren
pr edi cof thpamaﬂ plredlathm eniits dhat amdtesuporaily gotlockted dodhe eduprrit rpyedlction

notion infornmat] of a fir on.unjit h ila
mot i onUNhEER ﬁﬁ?'l'%ﬂe as'naOFP%rfa? 1o gglzbagsﬁlﬂﬁ 88 ) {P8rrﬁ§¥‘ ’n‘ﬁ ﬂ?ﬁ ’f”z’er
of t heoPHTe’E:@&”of %R/ﬁﬁ'étﬂé'rﬁﬁtldl‘PIrFf@rn%ﬁ)n of the spHiiafpiddidioMPihifNand temporal

information of a prediction unit of a previous picture selected from
t Be pr pradictionpimitsuisdesd dsaraqiedeierminast nembeanint (wheeg prieandoteger), the

Fermor G omatRr o RTIBRT c ot A, v s RerPEfES Hibrdl chmgRfye
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i nf or MRtJkBR |ﬁ|%ﬂﬂ'aﬁ@ﬁ?h r};gg Jeft spatial nmotion information candidate,
a

and the tenpor nmotion I nformation candidate is less than 'n'.
30 The met hivd operaticani 12530, \ther entropyhelegeder ét441ﬁgobfa|m§1earmid0utpmgahdex

candi dat e tion jnformation. c ri ses nerating notion informat,i
oo S BHiare MR B iation oG Iar o Gty (e avatss af andidote
first wpRmeh RFGHatonCftoRNial bitstrddd. aymidpRatoTREU0N thé rAGHBH livfrrmétion
searched for, as the additional candidate 5notion information, in a

pr edet é@@dﬁcﬁ%ﬁhtm@ﬁ dnefion mformatlomof Fheurrenthyedistion| unitby using the
ip o | Ay
wher ei Q\gil i&ﬁaﬁ ﬂ?]o%%%g P? tIn%%?( ﬁ?e@@{uﬁ%#]méd R '\X)ﬁé’rﬁ'%h&?

conpri candi OF nat T

havi ngnnlfmtnaiimnl mfaonmtancvmm‘r e moharbfomb&érﬁ dpcmrmzmwnam a Btgle
is 10searched for after a first |left prediction unit haV| n | | abl e

mot i onPiesiGioRaolaN; ectriremeameng prﬁﬁ'clt'ﬁ@ ReERILVEFier rand MdJSIng
or der . yhe index imdicdtiiy TR P%l(ﬂ rln%'tlﬁh reckheSRhiRel rf%rﬁ’%nSﬂfﬁFéd?ﬁ Sltrddie

addi tional candidate notion In ormatlon conpri ses scal 1 ng not i on
i nf or ninféroratioh abqutealidiff¢rence value between the prediction motion vector and an

original motion vector from a bitstream, and then adds the difference value and the
20 prediction motion vector to restore a motion vector of the current prediction unit.

The embodiments of the present invention can be written as computer
programs and can be implemented in general-use digital computers that execute the
programs using a computer readable recording medium. Examples of the computer
readable recording medium include magnetic storage media (e.g., ROM, floppy disks,

25 hard disks, etc.) and optical recording media (e.g., CD-ROMs, or DVDs).

While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the present invention as defined by the

30 following claims.
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15unit of a previous picture having notion information from anong
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information conprises, when notion information of the available
spatial prediction units and tenporal prediction units conprises

bi -directiogal nphéMethdd of BN, 'Wﬁé?émhb%t&%lﬁfng%&ﬁ prigesof @

direction LO and a direction L1, 'generating the additional candidate
mot i on i nf osem:hmug mydawmmmgpcbpr&dmlpnammsmsalqmeémmha@urr@ﬁt set to

o SR 0S5y 8 BB 109, Al e BT B
ob cl ajfiyst, uppee beddictiomhenit ﬁafnhg%tvaﬂ@lﬁlérrﬁ@l@cm Pifermationussegh upper spatial
motion information candidate of the current prediction unit;
searching predetermined prediction units positioned on the left of the current
prediction unit in a predetermined scanning order and selecting motion information of
a first left prediction unit having available motion information as a left spatial motion
25 information candidate of the current prediction unit; and
selecting motion information of a prediction unit of a previous picture selected
from the previous picture, based on a prediction unit ofa previous picture having the
same location as the current prediction unit, as temporal motion information
candidate of the current prediction unit,
30 wherein the generating of the additional candidate motion information is
performed when the total number of pieces of candidate motion information obtained
by using the upper spatial motion information candidate, the left spatial motion

information candidate, and the temporal motion information candidate is less than ‘n’.
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the prediction of the direction LO and the prediction of the

direction L1, generating the additional candidate notion inforpmation
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information, when prediction units of a previous picture, which is determined based
on a prediction unit of a previous picture having the same location as the current

20 prediction unit, are scanned in a predetermined scanning order.

6. The method of claim 1, wherein the determining comprises:
selecting motion information of predetermined spatial prediction units of which
locations are previously determined from among predetermined prediction units
25 positioned above and on the left of the current prediction unit, as a spatial motion
information candidate of the current prediction unit;
selecting motion information of a prediction unit of a previous picture selected
from the previous picture based on a prediction unit of a previous picture having the
same location as the current prediction unit, as a temporal motion information
30 candidate of the current prediction unit,
~ wherein the generating of the additional candidate motion information is
performed when a total number of pieces of candidate motion information obtained
by using the spatial motion information candidate and the temporal motion

information candidate is less than ‘n’.
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of the direction LO and the direction of the direction L1, generating
t he additional candidate notion information by using bi-directional
notion infornmation obtained by conbining the prediction of the
direction LO and the prediction of the direction L1. 1513. The net hod
of claim 10_ wherein the generating of the additjonal candjdate
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spatial prediction units. that. are spatially collocated to a current
pr edi cY?‘gﬂrﬂfr#]P pa{ﬁg'c ?ioghwqﬂlr%qtmi n of tenporal prediction units
that are tenporally collocated to the current prediction are

avail able; as a result of the determ ning, when the nunber of the
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wherein, when the current picture is positioned between the first reference
picture used in the prediction of the direction LO and the second reference picture
used in the prediction of the direction L1, the offset is added to the motion vector of
the prediction of the direction L0 and a value obtained by multiplying the offset by -1

25 is added to the motion vector of the prediction of the direction L1.

10.  The method of claim 1, wherein the generating of the additional
candidate motion information comprises changing prediction directions of motion
information of the available spatial prediction units and motion information of the

30 available temporal prediction units to generate the additional candidate motion

information.

11.  The method of claim 10, wherein the generating of the additional

candidate motion information comprises, when the motion information of the
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available spatial prediction units and the motion information of the available temporal
prediction units comprise bi-directional motion vector information of the prediction of
the direction LO and the prediction of the direction L1, generating the additional
candidate motion information by using uni-directional motion information of one

selected from the direction of the direction LO and the direction of the direction L1.

12.  The method of claim 10, wherein the generating of the additional
candidate motion information comprises, when motion information of the available
spatial prediction units and motion information of the available temporal prediction
units comprise uni-directional motion information of one selected from the direction
of the direction LO and the direction of the direction L1, generating the additional
candidate motion information by using bi-directional motion information obtained by

combining the prediction of the direction L0 and the prediction of the direction L1.

13.  The method of claim 10, wherein the generating of the additional
candidate motion information comprises, when motion information of the available
spatial prediction units and motion information of the available temporal prediction
units comprise uni-directional motion information of one selected from the direction
of the direction LO and the direction of the direction L1, generating bi-directional
motion information generated by combining uni-directional motion information
comprising a motion vector having a predetermined component value, as the

additional candidate motion information.

14. The method of claim 1, wherein, in the generating of the additional
candidate motion information, whether default candidate motion information and the
generated additional candidate motion information are duplicated is not checked,
and the generated additional candidate motion information is added to candidate

motion information.
15. A method of encoding motion information, the method comprising:

performing motion prediction on a current prediction unit to obtain motion

information about the current prediction unit;
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determining whether motion information of spatial prediction units that are
spatially collocated to a current prediction unit and motion information of temporal
prediction units that are temporally collocated to the current prediction are available;

as a result of the determining, when the number of the motion information of
the spatial prediction units and the motion information of the temporal prediction
units is less than a predetermined number ‘n’ (where n is an integer), generating
additional candidate motion information by using the available motion information of
the spatial prediction units and the motion information of the temporal prediction
units such that the total number of pieces of candidate motion information is ‘n’; and

encoding motion information of the current prediction unit by using the ‘n’

pieces of motion information.
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