[ DESCRI PTION] [l nvention Title] METHOD AND APPARATUS FOR CODI NG

VI DEO, AND METHOD AND 5APPARATUS FOR DECODI NG VI DEO ACCOVPANI ED BY

| NTER PREDI CTI ON USI NG COLLOCATED | MACE [ Techni cal Fi el d]

The present invention relates to a nethod and apparatus for encoding
a video 10via inter prediction a[DESCRIPTI@Npensation and a net hod
and apparatus for decoding a video via inter prediction and notion
conpensation. [Background Art] As hardware for reproducing and

st or i ngp&HR neﬁgéut ion or high quality video 15content is being
develop%d an supplled a need for a video codec for effectively
encodi ng or BEIGOBANBARPARATEED FUR SOBINGMBEGUAND METHED AND

OB aPRARAR ISR n e o o GEDN AN Y RS EREBi i

rracr obl ggiNGaeOOOT ATED¢/AIE ned si ze. | mage data of a spati al
region is transfornmed into coefficients of a frequency 20region via

frequency transformation. According to a video codec, an inmage is

split aving a predeterm ned size, discrete cosine
transfofr-]{e%p|moc(r%i;I(s%&il1 is perforned for each respective bl ock, and

frequency co€hé poemmt fnventior nelatiectol an matiek and iappardtos faragriodding a video

cal cul at.i on, of equency transformati on ared th |maedta of
TR A R R B e R P

CO”pres@@&dlﬁ@am@leth'eﬁbrecﬁbﬁH%ﬁaﬁd‘rrid‘f%ﬂeco%ﬁé‘r{sa‘t‘éhue of a spat i al

region 1s expressed according to a prediction error via inter
prediction or intra prediction of a video codec, when frequency

t ransf Lon i.s rformed on the prediction error, a |arge anount
of dat gﬁ%}‘fg[o)oé‘mpr%'ﬁﬁf ormed to 0. According to a video codec, an
amount of dapa haedwde for reproducing and storing high resolution or high quality video

15 content is being developed and supplied, a need for a video codec for effectively
encoding or decoding the high resolution or high quality video content is increasing.
According to a conventional video codec, a video is encoded according to a limited
encoding method based on a macroblock having a predetermined size.

Image data of a spatial region is transformed into coefficients of a frequency

20 region via frequency transformation. According to a video codec, an image is split
into blocks having a predetermined size, discrete cosine transformation (DCT) is
performed for each respective block, and frequency coefficients are encoded in block
units, for rapid calculation of frequency transformation. Compared with image data
of a spatial region, coefficients of a frequency region are easily compressed. In

25 particular, since an image pixel value of a spatial region is expressed according to a
prediction error via inter prediction or intra prediction of a video codec, when
frequency transformation is performed on the prediction error, a large amount of data
may be transformed to 0. According to a video codec, an amount of data may be
reduced by replacing data that is consecutively and repeatedly generated with

30 small-sized data.

[Disclosure]
[Technical Problem]



reduced by replacing data that is consecutively and repeatedly
generated with 30smal |l -sized data. [Di sclosure] [Technical Probleni
The present invention provides an inter prediction nethod and
apparatus for determ ning a reference i mage by using a coll ocated

pi cture, a viHe@reswihventiontdroddasdndnter gesdickkeohieftthdehd agpaiiatus for
I nter predlctlon and a video decodi ng nethod and a vi deo decodi ng
appar at S8teyming pdefaseReh Pragmby S'FT@thﬁ‘Pu%at%P@'flirﬁn? video encQding di ng

Lo an agRedd ?ﬁdé‘ étf Sg&fﬁm RY&RbY U .nié}e;rrs ﬁonﬁ’réﬂc@ %ﬁﬁgjce%nd#%g

predi ction ne eterm ning a co ocate
cur r ent meftloarkand aavideo demdmgagpafatosmmnnteg poédictien.of an i mage t hat

Is_restoged pri .the current image; preferentially checking

whét her g'leqqh?\éqa?ggﬁtgpgﬁce list fromanong reference 10 lists of the
col  ocat ed bhggdtrdiry tbelirﬁéép%btb‘?trﬁé‘?re%@h?m%ﬁﬁ%ﬂ tﬁ@l%cl%'d?gwh‘i@@tamﬁte@
second reference list is referred to accord |ng whet her first

r ef er enigdigtion methogrieeludingtdeteraising a6olp btoc&sfofta@rcerémqi@of a

ot or ordrendRigRa R SRORERRERS PERETEEOF a3 GBI 1Y chirbhce
bl ock oinddee mefer@ﬂtallblchekklhg wd%th@ arfitst esferéricw I fioam apfongheference
col | ocat ed reference |jst; 15andﬁ$erfor m n%él nter prediction on the

cdPr ent st SERaSPliosRleY BiRgk ifiebeiedh iviand pelestivaly sheeking pwiarhsh 2 geerid
Ef f ect Sr]éafé%he Y5t i%"r@f“éﬂé@ﬂtoaéc!co?c‘jlpé tnﬁe iR %rttMe %iks rr%fé?’éﬁ(f@f’?ﬁ i P@fgﬁ%d to;

i ncl ud I'n t e reference list o ocate ock 1 n order
det er ni basachen aakeulentihe chepking, determdting rar$nglemodiokatedtraﬁerem@hst from

di ct tiall K t fir f
7ot | e Bof AGE e efiod il 5B o sBeoi EleRhon Rysda@imb s Blffenee
to a dipleek bpthef E@rarittfodiusy aghgbh@wdh inforiRiohQdfltRE BbRSCAE &ferdhdeIft;
col l ocated picture. The inter prediction apparatus may sel ectively

check t#Rd periaimingdnies peadiclian on escurrpiiiodnby HEBELbS Hejerpribedss i s

ski pped.d @_ Lupngss for determning the reference 25i mage of the

current by using the collocated bl ock, thereby increasing the
[Advantageous Effects]

Without checking all of a plurality of references images included in the
reference list of the collocated block in order to determine the reference image of the
20 current block., the inter prediction apparatus may preferentially check the first
reference list including reference images positioned in an opposite direction to a
direction from the current block to the collocated block in the collocated picture.
The inter prediction apparatus may selectively check the remaining reference lists.
Thus, an unnecessary process is skipped in a process for determining the reference
25 image of the current block by using the collocated block, thereby increasing the
efficiency of a process of determining the reference image for inter prediction.
[ Description of Drawings]
FIG. 1 is a block diagram of an inter prediction apparatus according to an
embodiment of the present invention;
30 FIG. 2 shows a conventional method of determining a reference image by
using a collocated block;
FIG. 3 shows a method of determining a reference image by using a

collocated block, according to an embodiment of the present invention;



efficiency of a process of determining the reference inmage for inter
prediction. [Description of Draw ngs] FIG 1 is a block diagram
of an inter prediction apparatus according to an enbodi nent of the
present invention; 30FIG 2 shows a conventional nethod of

det er mi ni ng BIG.ef &y 2floechangéahyntes pralicticroinetical actdstiogko an FI G
3 shows a ggt hod c% det er m ni n% a reference image by using a

f
col | oca?'é‘@ IR © éb%ﬁf‘?ﬁ%"w@ BANenbodi ment  of ‘the present
invention, F(G 5is é:h@:vcﬁ%ﬂt of 8 \ﬁd&%‘?ﬁ'{%&in%hé’lﬁod DleGihtd?pREdietibP Becording

met hod according to an enpbodi nent ~the present 1 nvention;
FI G 5 fosaraefbogirhent ofdhe preserddnvantiodi ng net hod via inter prediction

according to nbodi ment . of _th resept inyention: . 5FlG,. -
Bnchart of PR o ndEer At Wl aeGing hRSoL Y Bnia? msstigfieh efbrging
to an eihatiemodirnént dfehepessatt imvargioht on; FIG 7 is a bl ock diagram
of a video encoding agfaratus based on a coding unit according to a

tree struct uFks. Giscdplgick giagragnokatidgornaodi aprarpiussaned ofvasedtg,

10FI G 8.ii i ' '

codi ng St fodbrBlrfs £1rB8'sHbe el E SRUMBLAARAR BE R BRSEH OF 1
of the ipwesion; i nventi on; FIG 9 is a diagramfor describing a

concept of coding. unjfs according to an, enhodi ment of the present.
Renti on: 1o & sgoblogk Hedtamotk Y dHesrdue FRAEtis haRedona BHngn
codi ng Yt hecAame i feé StraBiPERALOREIRY t6hnldRbAdiRTRD bf tHEVSREERN;

invention;
FIG. 9 is a diagram for describing a concept of coding units according to an
embodiment of the present invention;
15 FIG. 10 is a block diagram of an image encoder based on coding units
according to an embodiment of the present invention;
FIG. 11 is a block diagram of an image decoder based on coding units
according to an embodiment of the present invention;
FIG. 12 is a diagram illustrating deeper coding units according to depths, and
20 partitions according to an embodiment of the present invention;
FIG. 13 is a diagram for describing a relationship between a coding unit and
transformation units, according to an embodiment of the present invention;
FIG. 14 is a diagram for describing encoding information of coding units
corresponding to a coded depth, according to an embodiment of the present
25 invention;
FIG. 15 is a diagram of deeper coding units according to depths, according to
an embodiment of the present invention;
FIGS. 16 through 18 are diagrams for describing a relationship between
coding units, prediction units, and transformation units, according to an embodiment
30 of the present invention; and
FI1G. 19 is a diagram for describing a relationship between a coding unit, a
prediction unit or a partition, and a transformation unit, according to encoding mode
information of Table 1.
[Best Mode]



FIG 11 is a block diagram of an i mage decoder based on coding units
according to an enbodi nent of the present invention;

FIG 12 is a diagramillustrating deeper coding units according to
dept hs, and 20partitions according to an enbodi nent of the present
ibnvent i on; g_ccordﬁ‘lg_ﬁo érags;seca o@]ictlwpmsehornvégﬂ@m,ithémis?rbeiueaia@ﬁatﬁrp
etween a coding unit and transforpmati on unit accaording tq an
enbodi neiRdigion;mat é%‘Hﬂ'ﬁQrﬂ%ﬁEm@mg mcelloqazteé bl%ﬁdrrfa?g%rﬁmcbﬂock of a
descri bj ' L nf ' i i [

coded oL aRSTEbIoER: Bt o A0S il & FeROleiaRgI0 A9 chiteh
FI G 15image pdefegerdiallgfchaekipg wlwaibemng fitstirefe rexasolisd ifrogn aoahgpeference
accordi to,an odi pent, of the esent jnyention;, . Fl GS.
165 hr ol O B relata Bk R perated 16 AR selet ik cPaidne whsthepa gecdnd
codi ng ilérepice MEERirefdridd toNadcdrdinf do IWHRINIGEIHthEBIr 4B diBhES listas ¢&fefieddo;
to an enbodi nent 300f the present "invention; and FIG 19 is a
di agr anb#ssad eradesult phthe ehacking detsrpriniag\eetingle eadlaratgdusfarenee list from

pr edi ct i L. | td ) ' '
Fo”encottHgd kR rFisPaide it 2 BESeBohd PRIt b bhning d FEfefR
Accor di bigck of the aapeatttblodk byasipganetisn Inforemitlonof th ebbodated refereiash la;
i nter prlgéji ction nethod including determni a col | cgked bl ock of a
cdP r ent 2 BEHOBRING ipter P lcﬁ%a@%?e ewa%ﬂaagbwwgé eHetenRigeYdt hat
i's restr&dnBEibfickt © the current image; preferentially checking
whether a first reference list fromanong reference 5 lists of the

col | ocat ed bl first sefieedrmre lisd may nstidedhmageisvibatareasitiongdwrdsde ta a
second reference lList is referred to accarding.to whether the first
"ot or erfufedtioB iy the Puirbalifiade BlobGoRREACHLR ot ho checki ng.

det er m ni ng Bhé kokchves Bhéclang efitHeedeiopricefdrefte fistanhpirungdd Weehiths first
reference list and the second reference list; determning a reference

bl'eck defenace listisefasrescie fayinier prgdistienoskiPRineatueresatien fanfrhecking
o ooV S iiondaRioRerd A0 L ey b ediction gp the
first referehuedbtesminmg of the calocateesetdnat list maydstludensben ppostite
L o LB BRI et A iR bR bResRld G83 BSae SR Smstep e
the firpht d6ihef @M Snbhs!déterrpird & e€ferondNistioftiRd crEst KI6EIP8S the
ski ppi ng an operation for checking

20 collocated reference list.

The selective checking of the second reference list may include checking the
first reference list or the second reference list according to whether motion
information of the first reference list or the second reference list exists.

According to another aspect of the present invention, there is provided an

25 inter prediction apparatus including a collocated reference list checking unit for
determining a collocated block of a current block of a current image from among
blocks of an image that is restored prior to the current image, and preferentially
checking whether a first reference list from among reference lists of the collocated
block is referred to and selectively checking whether a second reference list is

30 referred to according to whether the first reference list is referred to; a reference
block determiner for, based on a result of the checking, determining a single
collocated reference list from among the first reference list and the second reference

list, and determining a reference block of the current block by using motion



whet her the second reference list is referred to. The

determ ning of the collocated reference list may include, when a

pi cture order count (POC) nunber of an inage of the coll ocated bl ock
is always snaller than that of the current inage, determ ning a

r ef er enindorinmationodf thb eotocated refererde list; amal Outel pradkidtiz uref for gecerming

[ i | h f th d f i
| hel udeiRRPHIRGOT 00 Thereng PR hyalging fhe fe R BineduerRTanes bidakca
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list or the second Teference |'ist exists. According to another aspect
of the geexding appawaiys mjuctlm@ra@arserpfoopedemmg ergiopyefecoding e adnt

deber m g S BRGNP E RO bl SRR, AR by PRy

f r om anpagsfolmekir perfamintpigeetseajudrgizateh ang thydrs®@trahsformetien bhent
I mage, and preferentlally checklng whether a first reference |ist

f r om anBWNtZe0dranRiRMatanscasticing e asparG theresiyer samyles iutpstereand
sel ecti ¥§rhkﬂle%\hﬁﬁ‘fﬁt¥’£p¥%g&p?for% @E}g;nfnﬁfaedré%ﬁoh 'oﬁtblbéks?iﬂraeﬁ ﬁmgr‘éed to

accordi ng et her | rst st Ts referr
refer enpmdnitmmkrndée énom aprongdhe slampiels mastareddsyuihe mfxere;betraﬁs&m'hmrgand a

ot el 2SS oL GG AE) SHET B BB gL

refer e“ﬁl‘hohp%fér@rfmcé f"ﬁs%%&ﬁiﬂbcé’tb@%@é’oﬂhb%r@ﬁ bRitk, SE1Eet \i@& tREcKIhg
the col |l ocated reference list;- and an inter pred iction unit for

per f or nvhgtheneeseopnd detareaee tist is referedite mccmmtcwhamaﬁ #he fiest reference

det er m ﬁBEEﬁ &%ﬁé&%%&%ﬂﬁ%m asmgéé“g&%c%‘t ree@ggitlﬁgfrgﬁwsé’rﬂébggﬁeﬁﬁ?

pr esent ven I‘OVI ppar
i ncl udi rderenpetistand the perdmyr mfetgneeﬂlstotmseﬂiemdiregulbof theldHeckiig; and

obt ai ned arsing a received bit streamto restor | es;
i ﬂ@ersep$r?‘é’H§F8H'?F€?pTQ5LCtP§‘rQ'bF ﬁg’fﬁ%ﬁgﬁ’g?ebmlﬁ'ﬁguazr ‘?@Hngr'?io “r@ﬁh%e
transfo 6u@én§%&@?§sé&‘éﬁ%cﬁ%¢1 |hfﬁﬁr%ftu8ﬁrﬁfthé’aolf&%ftéd Féfé@ncfaﬁ@. f§f1ong

the restore sanples to restore sarrp es; an intra pre ictor for
per f or nperdprining inter pridictionroa chirreck block imaniinter mqﬁeefma)mtamnngrﬂm

o Ao S SAPR) 6 b TG e AR e BRE0 Rl ng e
r ef er engg usingtblddi@that are restored via the inter prediction or the intra prediction.

20 According to another aspect of the present invention, there is provided a video
encoding apparatus including an intra predictor for performing intra prediction on
blocks in an intra prediction mode from among blocks of a video; an inter predictor
for preferentially checking whether a first reference list from among reference lists of
a collocated block of the current block is referred to, selectively checking whether a

25 second reference list is referred to according to whether the first reference list is
referred to, determining a single collocated reference list from among the first
reference list and the second reference list based on a result of the checking, and
performing inter prediction on the current block by using a reference block of the
current block based on motion information of the collocated reference list, for inter

30 prediction of a current block in an inter mode; a transformation quantizer for
performing transformation and quantization on a result of the intra prediction or the
inter prediction; and an output unit for outputting a bitstream generated by
performing entropy encoding on samples including a quantized transformation

coefficient generated as a result of the transformation and the quantization.
5



anong reference lists of a collocated block of the current bl ock,

sel ectively checking whether a second reference list is referred to
according to whether the first reference list is referred to,
determning a single collocated reference list fromanong the first
reference |i At;cemlchg tocarmdbemnaspast ef thecprelsest inbastizh, dnere is esoNidedt t he
checkin an rforn1 i nter diction o e current bl aock by
e g alompues RATHIB cReSRingTaSHiFt BAvingiraeaeBd BErl 4 Bftcsam Tor
|nfornaékgﬁﬂmbthgqﬂgpbhgmﬁkegnéﬂﬁﬁyence list, for performng inter
prediction on"a current block in an inter mode from anong the sanples
restored by the inverse transforner; and a restorer for restoring an
i mage b i I that are restored via the inter prediction or
tﬂg int%Q&%%B%ﬂBY$§E§ﬂ20According to anot her aspect of the present

i nvention, tHer@néﬁerpen\nhtéeﬁreﬂmiaiﬁm&mbahmgpp@rmawag ianeferdnog listof
intra predrctor for perform ng |ntra icti onﬂgn bl ocks in an intra

predi ct # &R ‘Pﬁﬁi@ folesis Witkbedenchierd Wﬁh f%’ieﬂéﬁ to ElGpni dhrosoBd- c /o videsy
preferegﬁérﬁ s L &bﬂa W&é@%ﬁc@?rﬁgk FF&E@W&\% ,P'%EPE'Q'EW"ZBQM

reference a coI ocate e curre

referr edeSGIibedewiﬁttefemrgcedbeFd@iSng a6 .heln aadtﬂﬁmeca)mdeo @fneoéMgenmhsti
IS referr((Eed t(gpeqaécor to \{\/nether t he fl@ refcfrencecl 31
rdferred? 8V PER 'i‘% PRAGUI VE 1B PERAEUR PaPed 8 @9y UF"F fving a
anong t{ge trusture QfilEhE BeSchibesd with fefdienSEROPIGS €f Bir6tigie 181 SHebsIRgReION
a result of the checking, and performng inter prediction on the

cur r ent thel teeR 'ifages may referde & elildimagegeia arovingepisture cthet i gctidemniierif.
on motion i ”ﬁﬁ§t”&ﬁth‘?@fe‘?éné{fi> ﬁ@é OFﬂ'FrSQ%ﬁ qf Sﬁ‘ﬁ@%?précﬁénon rﬁ%tHo’a‘:?r'id an

30prediction of’a curre n an tet ormation
quant i ziaterfgrediptioh @pparaus vaingfarefetdnoe lishdf acahdiated biotkatcarding th &n

f th dicct th t di ctjon; and t t
{65 out $EPPAIRGE a5be Bressnt oo ath B Ssseribc o sty B isdeiFnge
on sanpias|IGRA HAd BIadiderBhd ity MRS ShE VidBo eREbAinG ethol&ieléed

as a result of the ?ransfor mation and the quantization.” According to
anot her pregigiion agfcordiag ie ap@mbadiment dbine preeeet invepian willdie desesibedt er

xccuting +helri B3 Ban ARt ShT L e plsaEh Pl B &b to an

Her ei nagmbdingenti aftties ppiseht viedtionet hod and apparatus using a
reference list of a collocated bl ock w | be described with reference

t 80FI GS. 1 t hR®inyar Bredmt@nﬁtpaéﬁfé@dr%@cweeﬁ@d’eaﬁr&nae\Dﬁbfé@c&rwowh@
appar at hgehe WA, dﬁéﬁﬂfnﬁ{d e 'éna)snfr@apgré&&h | iy g er ence. Lo

FIGS. 5 an I'n addition,” a video enco and a vi deo
decodi ng appahainier piedidtioneapparatdisciQ ermdntsseihohmldie@mg&gfmmachhavr ng
a tree struc escribed with reference oraer%h

AR
19. Her'&°REF ‘é”rg'of’ e 931?% mﬁﬁd@"erﬁaﬁﬁ'@?eﬁha{% ﬁrg?tPPQUIiaFrﬁB%p%r

novi Ny gesrhefrR sﬁdb%taﬂﬁrs ridvtVihfiee tb@@étb unit hawnd:larrj?édet\éfmme"cleérﬁé ence
to FIGS. 1 through 4, an inter prediction nmethod and an inter

pi2édi ctAecrprdrrrgatpaamem@@mﬁ@era of dhe peerant inventign, a blaskinnenbed MigtERUM
accordi @cﬂjlﬁ& uﬂﬂ, a coding unit, a prediction unit, a transformation unit, or the like from

among coding units according to a tree structure. Video encoding and decoding
methods based on coding units according to a tree structure will be described below
with reference to FIGS. 7 through 19.

30 The reference list checking unit 12 may determine a collocated block of a
current block of a current image from among blocks of an image that is restored prior
to the current image. The collocated block of the current block of the current image
may be determined from among the blocks of the image that is restored prior {o the

current image, and then, a collocated block positioned at a block location in a
6



15 enbodi nent of the present invention will be described. In
addition, with reference to FIGS. 5 and 6, a video encodi ng net hod
and a video decoding nethod via inter prediction according to an
enbodi ment of the present invention will be described. FIG 1
I s a bl collocdtehp@taref camespunelingoioeal bivick docatimpesfahe sufréntblocok dh thee t o
an enbodi nent. of the present invention. 20The inter prediction

appar at 9¢may ! WPUB@P% a%%ém!-ﬂﬁge list checking unit 12, a reference

bl ock det er mrRb Rgfertde IHChQHQnQ@nEtWt%aprc%@éﬁth% r‘éf@rbné@hst-rcﬁﬁhé nter
predi ction apparatus 10 encodes each vidéo inmage for each respective

bl ock. eumeridNociaby haing aarefgtence lishabibie elipeatedidottar shape, or any

o et er m nolrerg e shabAhO TR BBauRakireniéha B Ptemnoo s
i nvent i figm @mbhg esfera@ncdiistfonNthe callscatedi Blgck 1y preferentisliynefarréd to.a The

prediction unit, a transformation unit, or the |ike fromanmong coding
units adisbreferaycedishaceding tofbe presenfiempdimestimay Iaﬂudaé@aaeﬁaﬂat aré

Gesor bReRaTshin PR OG IR0 (bt ok EE REHORIALE Bithe, e

| i st cheallocatedibibtk irPtheegolideatmdibloek.a col | ocat ed bl ock of a current

e8iorea pri £he FCrSER FBRCKRAUGN. 12rAaY SplachRay SRR ity § Aecond

current re%l@:ﬁlﬁe Bkt "sf‘réfefrk&d RN hctorRRy Whé’lﬁe?’ﬁ{eef r%t F&éréﬁc@%ﬁ@%ﬂer?é’tﬁto
bl ocks of the inmage t is restored prior to the current inmage, and

t hen, aMhsin tb@étr%tdetﬂr@aqze pelds refered tat it dops @@kha%m besheaked whether
col | oc%% e%lo%%%r o]} ﬁéﬁ@?é}gh'@g ttt)o a block | ocation of the current
rren? i hege, nay

bl o e det er m ned. The reference
| i st checkl n\g/hemi the Tistreferdrte listi in ecfermedfto femiater pratictidn bhtheceuliveated

" Fer ertlacki B8 retEens  cepking i 2 Reiodhapieress 4G eeRngrdigethe

:olr;E e]; (I;,‘%EI I y%}rgﬁféﬂlggg?eﬁeh_%ﬁgoﬂ rtsPerg?LIrg(r:\gteeldl glt Ogléclofdl ng to the

present enbo'ﬂh\emeferemp lishehecking nnid2 mancheaelewhether the first reference list
or the second reference list is referred to, according to whether motion information of
the first reference list or the second reference list exists.

20 The reference block determining unit 14 may determine a reference block of
the current block according fo a result of the checking whether the first reference list
or the second reference list is referred to.

The reference block determining unit 14 may determine a single collocated
reference list from among the first reference list and the second reference list.

25 When the reference block determining unit 14 checks that the first reference list is
capable of being referred to, the reference block determining unit 14 determines that
the first reference list is the collocated reference list. When the reference block
determining unit 14 checks that the second reference list is capable of being referred
to, the reference block determining unit 14 determines that the second reference list

30 is the collocated reference list.

The reference block determining unit 14 may determine the reference block of
the current block by using motion information of the coliocated reference list. A
collocated reference image may be determined according to the collocated reference

list. A reference image of the current image may be determined according to a
7



positioned in an opposite direction to a direction fromthe current

I mage to the collocated block in the collocated bl ock. 10The
reference |list checking unit 12 may sel ectively check whether a
second reference list is referred to, according to whether the first
r ef er endieedticst and disedreverfeshitthe coheatéd eictunestb thefcellerated Iréfeternce image.
referred to, it does pgt have to be checked whet her, the second .
ref er gn@eaq?fﬁ@?n,i rgofie 9r_@aeaft0@. of the_curr_en%kméﬁn% S feleliningd By geciving
li st i syyoRbRNiRBAMERoh Of tHdéSochfcicfdrbABe Akt ihgﬁoﬁgﬂﬁbﬁqam%id#é&kd?%d
the reference |list checking unit 12 may skip process of checki ng
whet her distancedoamdhe ebhocaied pictyre tbdhe eblocated reference images andftee ence

i st chegkin nit 12 heck ether the fi.rst reference J]ist or
thE secliarenbp HicaBy TR ORERFRYIF IO [ e dhion s (e SHERRLITRS on
l nf or nes¢sutdRig thhike ddified ﬁfo@ibﬁﬁﬁl@rhbﬁ@n of tHd@lﬁ)%ét@ddrelf@%ﬂb@!ﬂ@te li st
exi sts. 20The reference bl ock determ ni ng’ unit 14 nay determ ne a

ref erence bl deweyer.iwwhenapicdwie ¢ast rowdFIQF haumberot & image pf thee
e . . 2
CNECKI NGy %Eébe@o@!gff‘s %Ma% esf i |@rﬂiﬁg}ﬂdag§%gg cdl?&atﬁﬁéaghtlr{eeﬁfjé%)gg block

list isreferre her renc ermnin
det er m deteamiiimyUnit ddirhay atpdce tHeecaincatdd etferenoanlianwitly theheeférense list of

reference |list and the second reference |i . 25Wh t he reference
Bk  dBERHant Rpalni (1, BRUGeTRaIMasE o i ST aT e marits | s
capabl _ed@t%rrhﬁiéﬂigadc%f'&hg%'tﬁé’refé%cé%?bﬁﬂh%%&}é?ﬁ‘bld&t ermning unit 14
determnes that the first reference list is the collocated reference

list. Wen theerefeegrmeckionk deteradnieg sniti tdgmanidetarming dux eeferencetimage

second r ' ' 0 ' . T efere

o1 ook P RS PlitteciobefRTR: fheeteBhad bEO bty blobf if BuEHES

gOi st @Midmﬁﬂpﬁv&rﬁﬁ@g&d@@ehb@ding from PefFigG:léI@%éld.ermfé)daﬁqﬂe, when a
eterm ning unit. y determne t reference hlock of the current

bl®ck blgﬁt@s@rafgaﬁﬂﬁk 1 of terelerence it eﬁ? thetereant B@&&t!@aug%ﬁl@ ERDE TRIRIENCo

col | oca e iq@{@. ' | :

col | ocglt e ({Sé;ﬁtgén]’g@al Sst. aﬁﬁdei?gpgﬁ%g@mg@%@%g&g%@g@&:@ﬁa@gy r?gy

be det edetensthedcanmodiing to thearefeianeetlisbef thedwirent biook. f Véinen Aeurrent

collocated,.picture tp the collocated reference image. In addition,

ot on RS edft dhinddh IorlsBs e A8 By REion, b figetend8 biock

modi fyi mematrimqquhimﬂarmay tetrereing the refdrencaimdges ef teeaqeentitidel N

proportion to the direction and distance fromthe collocated picture

t 80t he @eArdipditedne exferancedist RhEE CURNARCKST ef er ence bl ock may be
determ ned ifnd hief Sletf@RBAUIPE MY pertfinCittdr b dichBIBn the current block

by using the reference block determined by the reference block determining unit 14.
The inter prediction apparatus 10 may include a central processor (not shown)
for generally controlling the reference list checking unit 12, the reference block
25 determining unit 14, and the inter prediction unit 16. Alternatively, the reference list
checking unit 12, the reference block determining unit 14, and the inter prediction
unit 16 may be controlled by respective processors (not shown) and the processors
may cooperatively interact with each other so as to control an overall operation of the
inter prediction apparatus 10. Alternatively, the reference list checking unit 12, the
30 reference block determining unit 14, and the inter prediction unit 16 may be
controlled according to control of an external processor (not shown) of the inter
prediction apparatus 10.
The inter prediction apparatus 10 may include at least one data storage unit

(not shown) for storing data that is input to and output from the reference list
8



according to the nodified notion information of the coll ocated

reference |ist. However, when a picture order count (POC) nunber of
an i mage of the collocated block is always smaller than that of the
current image, the reference block determ ning unit 14 may repl ace
t he col theckimgunitfl 81 thecefdreate biddk ddternmefngrmtm | arst thefinfk® oinediction

t bl k. _Th th f th k
Gt o wah The - 2Pa s bistisor arerahse ey 'B@uﬁﬁ%”fa;ﬁ RUaE 1o SERwh) for

The ref %ﬁ%%@l@%&odﬂ@b%ﬁid& 3'@kfa stdr 'Eghﬁ'\ﬁnf.he reference
i mage of the current bl ock according to t e re erence 1ist of the

' cur rent bl ockheintar pragictionagppevaidist iComay preferetialy iohgck thietirst nefetnog

r ePer ontit totlyiFraaie, AR ot dnebdinl AR cBard Aitegton o
I mages, thiehqurrdre blddk to tae@@ﬂ@éate@@ld%kandh@cbna%)tedrpﬁmret herhéeiﬁwrence
I mge nmay be determ ned accordi to the reference list of th

cur r ent Pisididion apRanatys @ mayse M?Wl%ﬁckéh%lé@mﬁ@'%rqﬂh@@ée||'ﬁt5 without
tisf fi

Sat 1 S, O ARG WSOl ERETRUEARE rPRSKrEE TinAe
20accorcb|lmgate:d blbek rinfoedemoaldtesninefthe lne‘emoeamagel @fdke current blDak.
|nter redi cti,o0 ni.t, 16 erforminter, predjctjon.o he cur.r

Bok by usi PURIHBE eE PeBdidh smerdbiscr G e Sbat e rsi eerkogs ir bRk
det erm t'h'e%l[%éattedltﬂeclir ﬁ%se@tfef .rﬁéﬁﬂle@tdu@ﬂ ARRataldeatdPpiirel Sinbadse a
central processor (not shown) for generally controlling the reference

| i st chiatiprgdighion apparatue 10 anay delssminethe refkrrenee image gf the eurment bipek

the int r W

checki ntgé ue%@qﬁé fn%ﬁré@}e%n }' er%é# %\% 5@5&%@&%0%%1%95“ 8% gﬁ)f[ereéhgé@

|( nt er ﬁ.ﬁlﬁdﬂl’?@i‘ Itlmlret]mahln]gﬁ'elfm‘ﬁnbes obtltercdllbedtddybltljelsp%:tefmee@twmh f]
not shown t he processors nmay cooperatively interact th eac

of fer s%"%éecf odE*b\fﬁ Uf}j{}?cé%@"é(lﬂ%%“e?r'étﬁk!ﬂpe@f'“t%léroicﬁﬁ%&f@rgéﬁr%'f‘lflsﬁ he
appar atr‘é?eréﬁc ESé%ﬂHé’éuﬁ‘enttﬁ]écl{ B\Ti%ﬁgciﬁe'doﬁécé?te&%dkg bby12, the
30r ef erence b ock“determning unit 14, dan he Inter pre |ct|on uni t
16 may iberessing ihel efticiancyotia processodtetermminingdhe esfesemcs imagscies dder

(not showaC f the inter prediction apparatus 10. The inter
pr edi ct?'§ $§Bar atus 10 may include at | east one data storage unit

(not shown) FIQS’ Biawd e cdaventidradl method R HetePmirilllg @ieRstents aagd ey
r % o enL(]:Seiné a collocated block.
A reference image of a current block 25 of a current image 20 may be
determined with reference to a reference list of a collocated block 27 of the current
block 25.
Indexes of reference lisis may be expressed by List 0 28 and List 1 29.

25 According to a POC order of images 22, 20, 21, and 23, a reference list including
reference images ahead of the current image 20 may be expressed by List 0 LO and
reference images including reference images behind the current image 20 may be
expressed by List 1 L1.

A value 'colDir' of a collocated picture 21 of the current block 25 indicates a

30 direction toward the collocated picture 21. Since the collocated picture 21 is
included in a list 1 26 of the current image 20, the 'colDir' may be 1. As another
example, a 'collocated_from_I0_flag' value may be used as a parameter for
searching for the collocated picture 21. The 'collocated from_I0_flag' value may

indicate that the collocated picture 21 is an image of the list 0 of the current image 20.
9



checking unit 12, the reference block determning unit 14, and the
inter prediction unit 16. The inter prediction apparatus 10 may

I ncl ude a controller (not shown) for controlling input/output of data
of a data storage unit (not shown). The inter prediction apparatus 10
may prefTaugnhealdlye thiedated efrdmr X flagfafrteacarrght Bhagen20 nehynlge determined
ref erence i mages positioned in an opposite direction to a direction
fromth8%8urrent block to the collocated block in the collocated

pi cture. TheTj iRt A i ' : ck the
Femi ni ng. 1 of By GooBy B ASIORT ARRASE LS ISReTBY § BRI EARI e o1

r ef er encelfdated)pisturad ludedespondieg te fidiieckclochiien obthet husrardiblacka2f®ih the
bl ock, in order to,determne the reference i e of the rrent

bl ok, SeRRetIMags 20 o apelirertiPnn g ia A rs ST eR imad® PRt ciftentilagk
ref er engg maybe eetdriifiné® bl etataflg MHtker Sotd 2Lkt 0028 ARd erlisprnexd 6fta on

of the collocated picture, since the inter prediction apparatus 10

may det Efafaneetistor brclincatednmlgek 37 armecieleddat bl ock based on the
checking, whioRel ingsRGTARRIGe AR pRARZBERY Hhietamanes

rechecki ng wh e renai ning -references o € co
ar e r ef forettetlivazytededlddsRY padefefdne disectionraress tHeycyprardénage 20.

ski pped_i n rocess fqr determni the referenge i e of the
cUPF ont St dRBIsSareRoR TP RSB TR LT AmaER LBy e colasalad sk
ef i ci epeys QidiRchbR iRoardahe k8t 628 tHbréMRACE HhaHEDE thd BREENTINbCHK D6 &
prediction. FIG 2 shows a conventional nethod of

det er ni kelytabe gositioned in theydirgstiondigwiand) the lisiiQ 28.at Blausiceakentionally, A

et or m e [oBepdotidcilo Angiectie B 28 Kool PRSI B oci
27 of thensdcassant, whelkér BGth the llex@28eindrbtaiken O dfithe sefepondeslist of the
expressed by List 0 28 and List 1 29. 25According to a POC order of

i Miges oallocated block 24 pregefesradsiodieadisdolnesehgafefudi ng ref erence

| mages ahead Mol : L: 0 LO
and referencgg'n%gggﬁgﬁcrﬁgg}dgg%%&gm %ﬁeﬁfg@cﬁﬁgt{%&h%é@ rarent
i mge 2Colmatdibblexhy assoedingyio BinsembodimenAof ieupreseot iventiari. a

col |l ocated pj.cture 21 of the current bl ock 25 indicates 30di rection
Counrd t e coRMBIAYed rBietife A Y o uREHLRoK PRBRL RS icbes Tonts
i ncl udegplidtated btk B73R feférefcs dirtelidn hboR@e L8urrdritemagelda. r 'Thaks, ea
1. As anot her exa "coll ocatedfrom 10fl ag' val ue may be used as

2 28ar anealiacatest Piobite i indnaluted fioa bol 1 36:f dup puicenivliogi 35.1he referencs
ot P &1 RS0 BN 1 Bl g Sl A5 ook o7
in a reference direction toward a list 0 38 across the current image 30.

If another collocated picture is positioned in the reference direction toward the

list 0 38, the reference image of the current block 35 is likely to be determined from
25 the collocated picture in a reference direction toward the list 1 36 across the current
image 30.

Thus, according to the present embodiment, in order to determine the
reference image of the current block 35, the inter prediction apparatus 10 may
preferentially check whether a single reference list from among reference lists, that is,

30 the lists 0 and 1 38 and 39 of a collocated block 37 is referred to. Whether a
corresponding reference list is referred to may be determined according to whether
the collocated block 37 has motion information about the corresponding reference
list as a result of whether the corresponding reference list has been previously

referred to during restoring the collocated block 37.
10



Thus, the value icollocatedirom10flay of the current imge 20 nay be
determ ned as O. The col |l ocated bl ock 27 may be positioned at a
bl ock I ocation in the collocated picture 21, corresponding to a bl ock
| ocation of the current block 25 in the 5current inmage 20. In a

convent i onal Ifrie¢ hefdrerce lizh ehatns praferatialy chéeketliasendt bearcilisstbfomintebe
det er m ned bénchecki n h alist 0.28 and a list 1 29 of a

. whet her bg iy
r ef er enPiedigtion Qfrthe I?Qﬁ%‘iﬁtﬁgtl}’gicé‘dﬁblﬂa% interypredictioprapnagatus )0 may check
Typi cal 3 |
dober m Whgtrief s R RBRR e ERaRe Bt S SHIEReaNAN S 7R ARISF Lo,
across the cAsdestribedigbors).a dSience lishmaydfeedetaoreingidrfeanitoa calloated

the current .ma 20, from t.he,coll ocated block.27 is.a directi,on

{ofar d bRk a7dR e Barereritl difkenPBActSR Be s ifdas 2oand MR SE KRS | <
l'i kely &sldeatdbpictire®dsiifcludiéd M thedist ar8a evRe Guhlat biogk 38, &k infdius,
conventionally, even if a process of checklngﬂmhether the list 1 29

i s ref ePregiction apparaius| 1P maysaeak whederdng lishi Serie refeaed teem tha o
28 and E&@g%’te%t b[!)c@%?oaggﬁ@g cg%fcgﬁrg%&gocgs' hE c%frre}gr@&@&gg' RhRhSHisP! ock

27 are rfeferred to nee ows a net hod
of det edatemnirpdathaefhe et 38 isagtertad tosiitrdpes matlHavedb dé dilegkid whether a

accordi ng to an enbodi ne of the present .inyvention CGener.al |
27Bet er Bitde3o Fistoued o c iouavers T dBRO3S Ol b Dt B therradorsia block 36
col | ocagRandl r_@lf‘é?géiﬁtgoiﬁ(r: mt'éneﬁ:%ﬁﬂi%ﬁ, e iﬁfér's;?@di@ﬁérﬁ’é?péra%'é H&Mhay é’f?f&ﬁy

30. That is, i _ ocated picture 31 Is included in a |ist
36 of tetheckuwhether theli 1389 of the ¢alibeataddyockdgds uiferraa te.ur rent bl ock

vof er ence. i SR TELGOIRGEY pEfRy bS8 et BRiRds Mt hd fyd oghe
| f anot herestdldel; ahe thter pledictiohappesatus dileday préfeeentrilgchacle whether a
direction toward the list QO 38, the reference imge of the current

bitéck 3kstilsofig geliarated blockds efasraddof rom 25t he col l ocated picture in
’ . . $h \ 1 _ b _
a reterence ﬁhﬁ@ftﬁ%ﬂ{ﬁgl" ?Y}%ﬁ%wﬁ%&drg sJéf@gﬁfc{é?éﬁth% l%?ér{aﬁgé listtREFis

30. Thus, accord res In order to determ ne
t he r ef suljectdoiarageerafion bé praieremtiallp Chedkidd whetterithe eefepsrendi list ison

R o T A G OB RS E R A A
direction from a current block to a collocated picture.

20 That is, the inter prediction apparatus 10 determines a direction toward a
reference list that is subject to an operation of preferentially checking whether the
reference list is referred to, from among reference lists of a collocated block, as an
opposite direction to the reference direction from the current block to the collocated
picture. Thus, if the collocated picture is an image of a list 0 of the current image,

25 whether a list 1 of the collocated block is referred to may be preferentially checked.
If the collocated picture is an image of the list 1 of the current image, whether the list
0 of the collocated block is referred to may be preferentially checked.

For example, a reference list that is subject to an operation of preferentially
checking whether the reference list is referred to from among reference lists of the

30 collocated block may be determined opposite to a reference direction from the
current block to the collocated picture. Thus, when the reference direction from the
current block to the collocated picture is expressed by ‘colDir’, the inter prediction

apparatus 10 may determine a reference list that is subject to an operation of

11



30the lists O and 1 38 and 39 of a collocated block 37 is referred
to. Whether a corresponding reference list is referred to may be
determ ned according to whether the collocated block 37 has notion

i nformati on about the corresponding reference list as a result of
whet her ptaierentialesihesking wheticrties eefelartie It lefemed teslongs collf efro@d

to during restoring the collocate ock 37. If the reference
list tha8"ang rﬁ%é?@ﬁg%hﬁtﬁéﬁltv EW&%&A)‘%@§ not been used for inter

di ot I r Y _ N
predi ction ohgtf@ it éﬁﬁ?ﬂi@,@mﬁér.‘?%‘%o%?atbﬁf‘Pn*étheefs a ffﬁ*étq;ée bfg%lhﬁtggéfé us

10 may check whether the renaining refereric ISt o at ed
bl ock 3auirgntrisfagie; edalue 'colioakdsd rfraredi0afag'eyf aacuredrdrdonleis!i. stWhag the
determn fromthe collocated . 5hl ock .37 in the reference direction
aoboss. PRcelat bibfte 85h THB08 B Al o e CllupEplARen Y KhiuPe 57 | <

i ncl udedoildedtee fromt 1011184 19710, t MhueUtHeERterYregistic® appatatit @may
prediction apparatus 10 may check whether the list 0 38 is refeerred
t o fronfleleEming @ diraciien taward arefenenqg list Wt iscsubiectde eoparatort of r ent

: 3 e j ; . ¢ :
doos nobreletally ehSdHE FEMER She, AAbrori st ¥ referdll (b SHBRE riftrende
Howev er lists of theagskcated bleck astorfdds) fof thehaluoicbhiiostied fedmclo Hbg'aofdhaot

referred to for inter prediction, the inter prediction apparatus 10
md§ si npIYeEHIeRK - whet her the list 1 39 of the collocated bl ock 36 is

referred to.Thys, the inter predi¢tRn Appdrit@ BPHa9REEMiIRE Fhe! F&FeRincR block of
current block is included in a l'ist 0 of thé current block, the inter

P ][ edi ct Ir@rplam:nﬁrbé:}cxksbylosinﬁyn@m igfarmatian|of mwnawmfm’enge list thet is1
. _ T . . e
oppar o TSGR HASRH T heieT ™ AR rirRrer il 4 AR R D) 61 Lo o

oper ati on of Hpweler, emnailakldel@heshdition whetifter pidtictiodf gpeiatis! 1Gmays

referred to, fromanong reference lists of a collocated bl ock, based
ofSa r ef@eERte Heratarele mags af thercurant hlesibassdprethe isferesge list of the

p cLur et kit BB il anvammpsclua oo e

pr ef er ewheala FOENawrkbagoidreinhage ohiher afllocatedebibilsis dlwaye smalledtham, that
from anmp r ef e'r?nce [ i ‘?l | ocat ck,

t f d bl , ite,. .
di r ect | SN SUEDY [iRas @i ihell P RLTIRIRT NeR Sandtiol inEReing S EEH pradigtion
col | Ocaﬁ\%deﬁin%h'ibﬁ-lisfg@léndi‘lf oftiefereAte RGBT thd catrehteblbsk Aitludege Rima
list O of the current image, 25whether a list 1 of the collocated

bReck ikferenee images iggptipied, esfigregstis gecodenh stihedowrdelaygopditipacatred

P T el Brng e i el RIS S 1o
checkedreference list with the reference list of the current block and then may determine the
reference block of the current block by using motion information of the collocated
reference list. ,
25 FIG. 4 is a flowchart of an inter prediction method according to an
embodiment of the present invention.

In operation 41, a collocated block of a current block of a current image is
determined from among blocks of an image that is restored prior to the current
image.

30 In operation 42, whether a first reference list is preferentially referred to from
among reference lists of the collocated block is checked, and whether a second
reference list is referred to is checked according to whether the first reference list is

referred to.
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For exanple, a reference list that is subject to an operation of
preferentially checking whether the reference list is referred to
fromanong reference lists of the 30col | ocated bl ock nay be

determ ned opposite to a reference direction fromthe current bl ock

to the coll opsteding i thegpreddntsembddimenhehe dirstrreferench listahay mcludem
the current block to the collocated |cture | s expressed by icolDr,
the i nt BagRsiat BroROSHYIEhPPROF S digestionfrem the PHFFSFEWE%Q fosthet hat

I's subj S&chta?ed"ﬁlo%?erWHé?ﬂh%fﬁr r‘é?é%ﬁEé hftjulsk‘efe'i‘n"eﬁktbr?ar W@td?é{jlcwﬁ of the

reference list Is referred to ong 1-co , from anong 'reference
lists otoltdmteﬁablook,aa ehdelssaif checking whigherribelsexcoed aeferencenist iis geferred
col_l ocatoed §I ct ‘ltff‘nan image of alist O of a current inmage, a
vaPue ' & Ia 110fl ag' of a current block is 1. Wen the

5col | ocat ed R §hetaioh $3aBa$éﬁi§ﬁ aesalt bf fHe dhetkidd\6f SpETaBEN 42MAgmMgld he
val ue icol | ocatedi rom 10f| a is 0. Thus, the inter prediction

appar at e¥/lopaterhielerenee ishis tenined fom thaiistreferestcerishand e seeans

'S subl egL,d o3 ORGHBhIANAQL IPEELRIENNIAL I SRBEKIRINE RS e oo

r ef er ence I|s re erre fom-anong re

col | ocalistdf lurh@ckrremclnmd{ sdtorrmined\esl weoliacmltdzdmﬁemﬁcedm 404 laagferefce
t he 10current bl oc

. Thus, th t d t 10
08 dor BraEemAIE SePEPERIABPEIRa i e EeReiiet of bR AR bl
Mot i on i Nnf of FRA&RH 43, 5?éﬁe?&?de%io&@Bfafrfé‘&.?rrérit%loélﬂ%tdétémﬁﬁé@‘Bg%ng

based on whether the first reference list Is referred
a | ow delodign dnfadhatiemof theecdllocatedpetatencs bt. abpaparaliond, inter prediction

15det ernmi ne. the refgrence | of t.he cur nt bl ed. on, .t he
ot or eriBrcttRalei il Qiferls N BLySing A58 B a1ack SRRFRIER B, o
the col besatied 48l ock. For exanpl e, when a POC nunber of an image of
the coll ocated block is al Wags smal l er than that of the current

| tge, or whEhus ipiaIBTeLReH AbdelenINInG BreiarenGRINRIGIAGIepPESIEaNoN
mode, ine cﬁ%ﬁu tb't@%? R b dfimbAf Wlﬁ@%‘he‘cké(? ?hégfthé fst Geiek&itle RtQEK
ne led, an i1nmage 1S

I nclude t erence |nageé | S sat
decodedthiercdbeatedvilaet Byussddr tntempredictibhef ltioevedibdcayed pictlirej am, t he

d h L d
Tt wiiadass AR SPRRRS ket etk WRRIRE S SRR &k TGS Re
det er m gigiccBfed BIHEK QRS faféhred o aiayt e skipped, r\thelfétgcuhc%é\ésuﬁg the dTREiEAEY of

information of the coll ocated reference |ist FIG 4 is a flowhart
oR0an |intesprodietiert i on net hod according to an enbodi ment of the

present invepld Mg 4 flowchart of a video encoding methad via inter prediction according
to an embodiment of the present invention.
In operation 51, intra prediction is performed on blocks in an intra prediction
mode from among blocks of a video.

25 In operation 52, it is checked whether a first reference list from among
reference lists of a collocated block of a current block is preferentially referred to, for
inter prediction of the current block in an inter mode. The first reference list may
include images that are positioned in an opposite direction to a direction from the
current image to the collocated block.

30 When the first reference list is capable of being referred to, it does not have {o
be checked whether a second reference list is referred to. When the first reference
list is not referred to, whether the second reference list is referred to may be checked.
Based on a result of the checking, a single collocated reference list may be

determined from among the first reference list and the second reference list and a
13



In operation 41, a collocated block of a current block of a current
I mage i s determ ned from anong bl ocks of an inmage that is restored
prior to the current inage. 30ln operation 42, whether a first
reference list is preferentially referred to from anong reference

| i sts ofeférmcedibeicatthe dureek blocekrheg ke detemtnadbhbed oa metiomisiformation
reference list is referred h; iz_]checked_ according o whether the
first refbesanllacaiegirefarenes dsty e ntebprediction:man FetReiameg At g current

enbodi ﬂﬁlegk (l))é/hfsiﬁq frd rerf&'feij&(? Bk dfthe %Mehﬁﬁlb&ﬁ'?o h@ﬁ&%%e Er?ééidt@ﬁlgvalue.

positione posite to a direction fromthe curreht 1nage to

col | ocat ed blroaperatitie 53t tren$formatiorfrd guaatitation are performeddn thef result
i nter prediction of the collaoc tec{ bl ock,, a process . of hecl%i ng

wh&t her Ot RS guedislion of Iterredidlion to Jengrte AudlatiE eSO TIATB e,

I n oper gédffifieAB. |RBPRFath 55, £Bidtiedth gbhéraié@%'fﬁwfo@rfnir@o@ﬁt?ép%&%in@
single collocated reference list is determned fromthe first _

r ef er ene@ spmplesingluding thecaantized dragstasmation cogfiigiert of ogetation &fktsoded
in the el i L b the. J - C
o ot er GG AbaEager pic ik g hlieRrioh Wnia heGaIER Gl AEST
may be fhet@rremétbakomra garzgndter ichdocatberfemrneld flay’ intichtieg auetiestthe

bl ock. In operation 44, a reference bl O%Ei of the current ggjrock
i 40det efeRidMape ithg caliRGaded PictyrHa@Ndmage qf fat & Mok treasmitestence

list. In Op_elrnaédcﬁgbrﬂft‘iuringttﬁé irﬁb?gt&fi&% 6f_sorpeé§étfi&\’ 52dyRen bRGmageignt

bl ock by using t reference block determ I'n operation 44. _
15Thus, restoretlen adowedtlay cordition; anrefgrencedimagenoay bauipteruned aceording to

Phe 11 18 PRFERGSIEhrbe blfe BRERHaTRRES Wtk eblocdd IBRTRRTRL, ™

predi ction oA vide eatddicgbpgamiies pefomsing the oriessecsdpiReesod 6FFIG. 5
rechecki ng whether the renmalning reference lists of the cogllocated

blteck amayirsldde e inderripdistioniapppeaius 1Racepding & apsmrpdiment of the
efficie&z& 2L at er ek ; DS ; a
vi deo encogﬁ{nlgagrgﬁdd ﬁiﬁpﬁégﬂ% gtrjlggiac%qaogé\ﬁgé@%lrjglpﬁgtﬁ%E}Y{%ﬁalééggg%innent
of the gpmmatts 10hwaEytpesform intra predictiperiatar gnedidtion, ritarsfermedioot and i s

oo O RS RalhR 54 AN B SRS SRR AL PR S
list frompaiiyen e eAepiss ol gdrierafe @b}i}ﬁi‘éé?ﬁ.at ReitHe! \ag&o @ﬁc@di?@'{aﬁgaﬁatus

bl ock is Freferentlally referred to, for inter prediction o
cdfrenting

ugiig the iateripredictiorapeparabies 10.rtbe inter pretietion apparatis 1heayde
o bR, BNRA BRES 2B ARBERL A G ABb bRcdfly 5L
which is mounted in the video encoding apparatus to perform a video encoding
operation including transformation, in order to output a video encoding result.
According to an embodiment of the present invention, in an internal video encoding
25 processor of the video encoding apparatus, since a video encoding apparatus, a
central processing apparatus, or a graphic processing apparatus may include a
video encoding module as well as a separate processor, a basic video encoding
operation may be performed.
FIG. 6 is a flowchart of a video decoding method via inter prediction according
30 to an embodiment of the present invention.
In operation 61, entropy decoding is performed on a bit string obtained by
parsing a received bit stream to restore samples. In operation 62, inverse
quantization and inverse transformation are performed on a quantized transformation

coefficient from among the samples to restore the samples. In operation 63, intra
14



30When the first reference list is capable of being referred to, it
does not have to be checked whether a second reference list is
referred to. Wien the first reference list is not referred to,

whet her the second reference list is referred to may be checked.

Based opraid¢tRslibipedforinke arhsarkples,in andhttg htodeo! |10 opeestioned 4 rmotien | 1 st
may be determ ned fromanong the fjrst reference |ist and_Hﬂg second

r ef er en6@MPEESAUNYISPErEMNEHHEBAHPESKN 3N 16 MQHS- el ANEKRIOTHES: Hrimage
determ ; ' ' | fs :

st | BrgetAed Gy URMIpbloBRs s TReo O ia F R pRARIBH drepREaRTDs or
t he r ef teemotioblcompenkatitie ot aperationi®dock t o generate a resi dual

val.ue. In opgration 53, transfar I gn_and guant.i zat i ar e r f or med
onSthe rosul I SRR B4 BB CE PRI ot BThadpdt st Geldieg c o
quant i zgghohbaashlegEfor MecprdidtiohesTta crferfRAGEK iheh ibler rode.t SAT eam
generated by performn entrogg encodi ng on sanpl es |nclud|n8 t he
quant i zearanmetas icotlintindpatinga directen tayrargbe gollesated picdurgrfjbe cuxent
par amet veal_Dir: | pdiGat ' t . .
Dt ur coigpk Eha ReTapiste ERd i 260187 iRt WEIERMELENER image

| ndi cat bftpowobatectletuiOan imags Ohlst Gahay he psbotahed bisbeameand:
anln’ageo | S e trans t ed. n tlon, rnn t he
e Sfestareti oThrcalbestee Iades! thirtairent blagkgesy o deieranaed Brsad on

| ow-del g ﬁé?ﬁﬁiétépﬂoltﬁr' bERS AR dtERYS|IGEe SrdiRl B Abged according to
the reference Iist of the current block regardl ess™of "the col | ocated

reference |i¥hethena fesd refecerttieniipt fiopaatong retereocerlistg of ke opitnmated

par at o0k i BteBed o, 3 pieaMBLARARHE. ofPeEbRiBRARE N BRY ingudere
vi deo eiptafisatarapaditisned il aflbpgodittediratition tprediradtionrfram pae atinentl0

may performintra prediction, inter prediction, transformation, and
quant i zEaghtorthe elleratedddechl ock to generate sanples and may perform

entropy encogihg, AR fiierofuRLE fistie c%ﬁﬁﬁfe%f%e@@tkéféﬁé&@&‘ it 484 H%P{ésﬁ:‘@

encodi ng appar at USEJEI ncluding the Thier pre I on appar at us
i nt er pbedhethathwhptheara secohd eferenc bstds refeiret ta. vidtem hedsdl reference

, t | vid di , ' [ d
" he. (it Bobrhiee P aanther e TR RRSS Tk seteddp 0B FhbPiee.
i ncl udi pgséd 8AY RISURIDf B chéckMdl el sihgletstliBBhted réféleAceNsafhp®er esul t.
According to an enbodi nent of the present invention, in an internal

vizdeo edelieoningd ipemmnaees b first refatengedisbaed thriseepriubisierands liskamta a
vi deo epgoding b%?cﬂ%ﬂhg%up%g?ﬁ@:&?ﬁgég%ﬁ&hﬂ%@%@é@%%mﬂfn i%formation

graphi ¢’ processing apparatu € a vi deo encodi ng nmodul e as
wel | asofatheapiioestedpefressolist. a MatRinccomn plersation ad itheg copentalblook meaybde
per f or med. Fl G is.a flowhart i deo decadi

ot hod BRPTRRCPN B BHERTRIORS By SN NSaE B aRce RbsHiohut CuFertioceto
present g4 et A Ybck pixel sample value.

25 In addition, during the motion compensation of operation 63, when an image

is restored in a low-delay condition, a reference image may be determined according
to a reference list of the current block, regardless of the collocated reference list.
A video decoding apparatus performing the video decoding method of FIG. 6

may include the inter prediction apparatus 10 according to an embodiment of the

30 present invention. The video decoding apparatus including the inter prediction
apparatus 10 may parse samples obtained by encoding a bitstream and may
perform inverse quantization, inverse transformation, intra prediction, and motion
compensation for each image block to restore samples. In the video decoding

apparatus, the inter prediction apparatus 10 may interact with a video encoding
15



In operation 61, entropy decoding is performed on a bit string
obtained by parsing a received bit streamto restore sanples. In
operation 62, inverse quantization and inverse transfornmation are
performed on a quantized transformation coefficient from anong the

sanpl esptarekesit O &n bRersddesenddting pradeseor, Gvhich ¥ mauntedaditbs videol s
perfornmed on sanples in an intra node. In operatjon 64, notion

conpens8Es&HNG SPparatds tepedorm anvitea deepding PreratioRdaeluding IByRfeat i on

65, an j ISt | k A

o v prAREBphSIST B BEdoMh RO in bR 18'0EIA (HEE debaigFesult
oper at i Ancédingsionaropabaidirmenttaf,tha peedd datantioh| incdn mkeraatvidee niecbdiogk
is determ ned from anpng,sanples, for inter prediction.of a current

bi ek | RIOSRSRof O RIS ASHRNg Bpertatus Hide &1 RiFocaToRi L aBrAELs: gn
tovard paerAQrbessiflapbaatic oPla draphR\Hrbeadsify appaRitusmayindBgsh

' col I ocat edf rom 10f | ag i ndi cating whether the current imge of the
col | ocavidgogineoding medule aswgkasfa separate pragessorpabests Videmrgeoding
bitstre I r e collocated block of the current bl ock
may be §§%%§‘§Frﬁ@%‘?§%g}g§8gﬂg{jhe parameter 'colDir' or the paraneter

' col | ocat edf motieliftelr Ipaadiction appardbes 1@ rblecks oisthinee! gy dinitingd video fdatanare
anong reference lists of the collocated block is referred to is

prl8f er efilvdgd) ipta-eRAing ynity havingrastree stropiine andiriedighign YRS atRuseris
that ar s . _ i . . gl ) _

cur r ot I8, o8Ic8BR QT i BURGRARL & HutGRicPabdR, J HARBRED ML RifbiehEe

r ef er entoeFIGSt7 theocgipdB| @ nudthbeiang applacatuedon encddingle eidamoand aveethod

be checked whet her reference ,list iﬁwreferred to

d o VW h
firet rerbABREES L TECONBE 7 HHEPERoO P ArRig: A g s Sruuiec e
list isgrh@bek umit Waybd destiiisdced. Based on a result of the
checking, a single collocated reference |ist may be 20determ ned from

artbng the fiFKe. 7 istabloskdiagram afa vides ejoding araspiisctOd basedo ag

f : t t ) ;
ot on 2o i S0f oy FRIRH <REE. AYort ' & BBEQaRT (€ present
conpensitventioref the current bl ock may be perfornmed on the current

ek oY, 0 Bl S SIS S P a8 el PSR

COﬁpenséédd?ﬂingfto%oﬁé@%irgétuﬁéindﬂlﬂfé% A haxiRas é&diﬁgﬁh%ﬁﬁ'ttérrﬂ ™, a c_odin%
| ow-del ay condition, a reference magéaomaé be determ ned according to
SU.r egarain

a 2P ef er enit detar@minaf1 20n and @ @utpublinit glitgy, tofr conwenience ©ht ed

ecod niCiPTB e e etbiffo HRERMRINS B PLS PEUCEOT%A BB A 1e°
10 accogsiing uhil azcorti@t aede stfudtive i8Ppfcazertd dsithentidenm endbdingi deo

decodi ng apparatus including the inter prediction apparatus 10 may
par se sgﬂﬁjﬁé@somoai ned by encoding a bitstream and may perform

o Fon v ] ARt 1 ol Bt Bl e
vizdeo deeatinury caglirey anit fyr théeurmentpicture dif @niimagap p fithe wsirreat pigjure is
i nter aCltargl.fylérttnar‘%1 trYei Fn%%irﬁﬂr%ogéd?ﬁg unit, image data of the current picture may be split
into the at least one maximum coding unit. The maximum coding unit according to
an embodiment of the present invention may be a data unif having a size of 32x32,
64x64, 128x128, 256x256, etc., wherein a shape of the data unit is a square having
30 a width and length in squares of 2. The image data may be output to the coding
unit determiner 120 according to the at least one maximum coding unit.
A coding unit according to an embodiment of the present invention may be
characterized by a maximum size and a depth. The depth denotes a number of

times the coding unit is spatially split from the maximum coding unit, and as the
16



15 processor or an external video encoding processor, which is
nounted in the video decoding apparatus to performa video decodi ng
operation including inverse transformation or

predi ction/ conpensation, in order to output a video decoding result.
Accor di ﬂgpﬁ['nod@épea'lﬁ)@tﬁemﬁter@bdtrfgeumtﬁaewrdin”g/ﬁﬂtdiepms hrayabe isplie froed the
vi deo decodi ng processor or the video decodin p aratus since a
vi deo dBEFHNHE %qijag atnitsto a reiginym) cosing sl G %@t t e, mgximum coding

gr aphi ¢y @€ 8RS rABRALE HHSaHa% djésﬁih%% 8 HinfRGneasAH, rﬁﬁhlt@%lo‘\?ve?'ﬁ@est

wel | as a separdte processor, I C Vi eo decodi ng operation nmay
per f or néepthl n Siee & rsize opa e:ddmgl amit e&pmespammglm ead:mde}atfmlmcmaaws by the

di vidin v'd(;{data are 10 d,into codi un| s havi [ﬂ
ot Buot ufletres e Bt Eatnd et s dtieds ™ ciolihel it orsiidiuth I &8 wper
codi ng Y8pthsma mc@ﬁ’ﬁéé'dﬂ.ﬂé[]lgbﬂ\t%d|Hd9t.|rﬂtsf‘tﬁ§rie?§ponﬂ4rfd‘torl6\fv@f g8stst 0

FIGS. 7 through 19, a neth apparatus_for encoding a video and a
met hod and apBateaciibed cabaves dbe rigagey dat@ooh e gugiaNh picidenis Splitt into the

havi ng @ LirfmSddifd ihts BREoAIEPH Andfiduntislde ARpHGHESAPaH dilbGn br

is a blocC |agram a vi | ng apparatu

codi ng thal maxincumdiating anits tmayemﬂude:tiuepaer emmg; dinitg that ave sphiv adcorirtg
of the present vention. The, vi deqg encodj ng, apparatus. 100 v
Viteo. pRedPBMSon WAk dTeMaXEuHR (PG Wrtcegraing I 2R erbBoLTFict e

i ncl ude l Idn
determ %E@e@gﬁ@gﬁgﬁgﬁ égﬂ% ggFéﬁﬁﬁ ltdltd%bthllslleﬁg?ﬁaf PQ Mag@u%on\?gﬁll ggrggln

of descmrcmdednln thieemaixithemeeraiog nitamayr e hierautically clagiiiech aedoreing o
based on.& coding unit according to a tree structure is referred to
as 't he'% ‘?980 encodi ng apparatus 100'. The maxi mum codi ng unit

splitter 110Aradxigflm tde@twaha@tna&imumrﬁz@aﬁ%dcmn@ LN WhiaRlimit QB nétal
unit for the current picture of an inmage. If the current picture is

| dPger DWAReT RBlIMERI IRIONANAR winth ofithegedaum spdingdiniiaregerarchically

pi ctureg he at Ieast one maxi mum coding unit. The
maxi rrum‘ggdl%g Q}%&%{g@gﬁ Png to an enbodi ment of the present

i nvent i on maVhéeodingatizt determireari 12 encides aifle32tk@ie sﬁktxﬁg;onlmmir@@ by

Zoa ar ot rBBG o8 ERARSe b blS it Sccilisboud ol %6 BEHbes
the codj@sthu bufiRit &f fnBRY chéBdad GRTadeNdatalatdirdily tE RS aRneasheEpIit

coding unit. A coding unit according to an_enbodi ment of the
pR8sent reigiﬂrentlncﬂihﬁawom@s chereasting |uz15cdq59mamﬁﬁ>a 2harteiniaes mi caded genth

The depg% rﬁgﬁ%% tﬁe g Ptat |'n n%p%gd%%gnémuﬁlts' %ceRfinGtbY depths,

split ff ding un| ,
according to the maximum coding unit of the current picture, and selecting a depth

having the least encoding error. Thus, the encoded image data of the coding unit
corresponding to the determined coded depth is finally output. Also, the coding
25 units corresponding to the coded depth may be regarded as encoded coding units.
The determined coded depth and the encoded image data according to the
determined coded depth are output to the output unit 130.
The image data in the maximum coding unit is encoded based on the deeper
coding units carresponding to at least one depth equal to or below the maximum
30 depth, and results of encoding the image data are compared based on each of the
deeper coding units. A depth having the least encoding error may be selected after
comparing encoding errors of the deeper coding units. At least one coded depth
may be selected for each maximum coding unit.

The size of the maximum coding unit is split as a coding unit is hierarchically
17



dept h deepens, deeper encoding units according to depths may be split

fromthe maxi mum coding unit to a mninmumcoding unit. A depth of the
maxi mum codi ng unit is an uppernost depth and a depth of the m ni num

coding unit is a |lowernost depth. Since a size of a coding unit

cor r espgpiitidvgotding @¢ depths, hndety tesmembsr bheodihg dmitshnaeatés kb even
codi ng unit deepens, a coding unit corresponding to an upper, depth .

may i nclf Rling pnits a¢qrE§sRONdc By iRy SaMe depdy M SpEnMainyy teripg unit, it is
dept hs. : i b iéggya : e h

pi ctur ed?tser@bq%%ts“?‘%?gértﬁggﬁ@x?ﬁmogg ?ng un S@%c%ﬁ#ﬁé‘et grgd]&raaisr?umrﬁ
si ze of depib tocdiomgr ulepth bynmkasachg @n erfoodingkeronotibei imagerdats ofrttye each

St RO Ao -A R0 B B it o SRR ono
present rigiRivhi 684ihg UHM, e dnEGE LS i$ %pﬁtﬁ!ﬁt@&eg{bh@ édﬁaggngiaé ahefdedths

spatial domain incl Uded' i n t he _maxi mum codi ng unit may _ _
hi er ar cAnd &g pnepdingieriosg naycdiffgr ageerding:is regions in the oneamagionwmreoding
depth a i Sj I A1) i | jnit. .t

number gt g I e bfect e SRP A oooihdita ieBldng! ik dhiig, date.
hi er ar cThesy dne spimdrensydededgpthd ehay bendstermined inTdree mastimgmueading unit,
determ ner 120 encaodes | east one split region aobtained by, )
SHPi L L1 AR 4% BERGR O1e phibermarimi codingunth MTavae Shideshase THiogtaoding

and det gxifd Hes 1I8asteiidcddePediHt a finally encoded image data
according to the at least one split 20 region. In other words, the

codi ng unit Aetadinighar thepcodinge unit ndsterminedetR@apay dsteemnivedcodinghenits

i mge data in the deeper. codi ng, units cardin th i NG
o the. MRAMb i e5 FEAGH FRdddh, I o BRERT M At 3R CTnecBRREL s
dept h higaing at thee keasture ntredidig & aArembddimerit be trenprdedt invegton #iciude
of the coding unit corrcﬁ_zﬁondi ng to the determ ned coded depth is

1Ral | yCRlipGHNISAPQBOSRANS AP g depth (HFEEMinGar s Bontengoted 1daptaofem

dept h E§SE S i LS I ne, :
dept h %ogﬁedllencd%g%%gﬁ%ﬁgl acco'?gpggh%%q%%ggﬁﬁ%@iedgg%gﬁei‘g;%mt
dept h aofea entedtdepth ey bahmraranidaily determined acThrlingria deptsanithe tsaene
maxi mum codi n nit is encoded based on, t he ee[?er co%gyunit

cor r espgGHATh @t BCaMPURM §o8Mgk W AIaIM 3% R "HAFREN AsteRninedsip

dept h, g@iffdrdrit 384ibAs Of SERIRAT AGdded depigth dafreft FediGiRfEse RRIEPEngantly
each of the deeper coding units. A depth having the | east encoding

eRPor n@steprinsd) feam edcedadederiBrip anpigr ée@i6di ng errors of the deeper

coding uni tsy ﬁxihﬁﬁ?%ﬁg@ﬂ?agﬁﬁﬁgﬁﬁpﬁﬁkmdﬁﬁeﬁ@ fetﬁ%?ife%é’riﬁt iﬁg%rf}ion is an

maxi mum codi ng un SIrze 0 e nmaxi mim codi ng S t as
a codi nigderirtlated o eheanambealof Yimexpsplittiag &0 peifognéd frdephwaxiamin aoding

t he nunber K of coding unjts incrﬁ ses. Also, even if codi Dg units
cor r espdiihta 8 MRENUR RO HRNT nAJHE: RaXITIimdash RECRring 1 an egnbodiment
et er o UELBAY i BnAR! iy eAGR BTG R ALk R Tk SERARP R

the sanme depth to a | ower _ measuring an encoding error of the
i @age diEom G maxireamhcoding dintp the miniseyarending .Unitc c ér deeqid) maxiom

wh i dat a i.s _i,ncl ud ' ' di it he i

dat a 1 oo SogBor Bord R Rar o b WRRSAC P AcEh o, FeohiB B e
errors fgyiber bf gepiCRVER gt Bier Mekiism i dddiftp uaigo MAK iMMiMGAdEdtINg unit.
unit, and thus the coded depths may differ according to regions in

t he i melgRr exanapleTwhien apaepthrofibe aadnem erging sinikdy Oba deethepha sedingnunit,

one maxi . : . = : / . :
ani ¢ ) el dAgHfm colbc i i SpheRRR, ¥AF £ sei CHITHRARE i
dept h. coding vAitciorwhicgltiie mdneémaadcodingninit idspét iwioerma@ @enset to 2.  Here,
determ pe codi.ng units havjng a tree structu efl inclyded in, the . . ,
maxi murkl EITHEMIHAR £o0ingalnt 5ca AGUiBRIUTY: RAVIAY (o Mewmgn gedipgdnit is spit
accor di agr tifeaN seiEl idRY oftdeths 0PRSS e tantiy B%ikt, ¥hdl tAGS Wekefirst Pnaximum

depth may be set to 4, and the second maximum depth may be set to 5.

Prediction encoding and transformation may be performed according to the
18



20determ ned from a coded depth in another region. A maxi mum

depth according to an enbodi nent of the present invention is an index
rel ated to the number of times splitting is perforned froma nmaxinm
coding unit to a mninmumcoding unit. A first maxi num depth accordi ng

to an emRRihi@nEodihgt Mt PrE®e Predibliei idneddifay afe thk etrdmdorrgbtiin Averlaggo
of times splitting 1s performed 25 fromthe maxi num coding unit to

t he ni nPefiinesibased antthe despebaedingvinits Acaersting tra slepthgavad tapr depths
nbodi h f

o0 TRBS, Thah D" SATuRE BBEE" REAAROIE e b FhuBLTBIng! upit

For exa‘ﬁmnsforwimlmna mept Hbeof perfﬁ@rnml aucordindj np uai tmeéthod, of ctaﬁtdgoufal

a codin xi mym coding unit is split once, may be
sef to an HW%{'%BEW%GQE%E{% % unit, in which the maxi num
codi ng unit Shcehthktnimb&rof Hﬁép&ecécﬁh? tlﬁutg inElRa8es ihdridePitind MERimum

coding unit is a coding unit in which tThe maxi mumcoding unit is
split feadingiunisis gplil@scording &9 depthsdeprading, ingluding theapigdictioni encoding

e e sl e, e StopTREL B8RRI, BF of Hhe et S56lb MR S Mater e

may be per fdepthiededsarey difey donvehrents oﬂ@ésdﬂplﬁbﬁodleﬂ@remeﬁon &Reoding and
predi ction encoding and the transformation are al so perfaorned based

o0t he Hedpanst @lzs@ﬁ!w Wik pew he-destringd: !aa%edd@rpnahccghnawmtcp ¢ ceigpithdepth,
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aorrt 828 Bt oy oSreding YRED b ik J: et 1" EPEaHE tnen aadS iate

and t hegpdrafichs)r TR &4 pkédl@tﬁirf enre&Hng Ntrahdfofthatidie aiﬂﬁamrro;@;@@ha@dmgl hife
generated as t he dept h deepens. For conveni ence of descri ption

prigdi ctPeforamshdNdyahis tine.tthe samesiata vt BaYWe usadionall epssatiansdor
based gmffare%%g@um Pna?ft%eaug%@?%tacﬂ te?atud a maxi mum coding unit.
us nay v

The vi encodi ng appara riousl'y select a size or shape
of a data unfFdér éxamplec tith vided lencotingeaptzdratus! TOMMeEsT sdlectart amdy ahﬁdlng

dat t h t t f
naent plpr eReBanaghe et Set s st ol ML AMeRFt rarmane hURDARY so
data_unid B UREHrddRioN dnRRPbh 806 iRagdliblbhfb (Bl Wik ! SnBhfer

be used for each @gr ation. or exanple, the video encoding
appar attospermapne ioelcenc:m@inng)angh@mﬂmmu@ geding fupit, thecprédingiontencoding

o per 1 DPHh b depBulte v € all e TpRortdpRNAlG. R Preetgholly

unit. Iasyoden a aad”hg 105314 fmnsn*foemr@br @nlieimes dodihgoonitd eorraxpantihg to a
codi ng un|t the prediction encoding may be perforned based on a

codi ng lawer depth-esHerRINGftE: dhe codlingl uaiphat is ne. longss splibang begames a
unit t %%nﬁg& F:tl('f'rli’'e'nt::olzl|'f\([)]C’WFFIOHirB\)()gbelJ Eﬁ‘GSQE)rgs'S%OEPé(ﬂ&I(}FFUﬁI’[ A

| ower reina ter the codin unlttatls no er split and
besonespartlm iobtained I:fyosplrbhmgilthﬂ |pmﬁ|e’mm1)dn|1ignay Ilmclutdmvebpradaﬁtmnr enit Do a

d f, 1.t bt ed b th
o el ol 08 it PPvaltlPd b QG 4] Hebt T P RO o AP b Ik bfiiictian
by spligdit. normd daﬁﬂﬁ)tn e Qétaauﬁﬁc"(Qﬁ”ﬂalnélﬂdby?t dMl@FnQ ﬂfe bﬁﬁil@tkﬁﬂhﬁﬁ'&“the
unit. The partition is a data unit obtained by dividingt

pr edi ctéashingininit astd theeprastictian unit maihbetspapitieai m\nr@@] tfum|samea§|zae38athe
parti tlé) d&?}%hﬁg the sane size as the coding unit. 30For exanple,
when a €O g unit of 2Nx2N (where N is a positive integer) is no

| apger spl i tFamekdmpleiahen preedingt ingih of ANK2NF (WHérEN i aspasitivef integer) is
partition may be 2Nx2N, 2NxN, Nx2N, or NxN. Exanples of_a partition
type i & li?df@eéy‘iﬁhte@'?q bgropEsa PreskEionHant gf %NIS%NaPﬁé@ gla partition may be

symet r3gdN Y oRRN! NN 8r REININtERimPledt &F 2T pdiifo sk GhdIGfe Whimetrical

partitions that are obtained by symmetrically splitting a height or width of the
prediction unit, partitions obtained by asymmetrically splitting the height or width of
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19 the prediction unit, such as 1:n or n:1, partitions that are
obt ai ned by geonetrically splitting the prediction unit, and
partitions having arbitrary shapes. A prediction node of the
prediction unit nay be at |east one of an intra node, a inter node,
and a shieppragiittionFanit,esuiipé®,1:1 be nt htpatitedethat dréebitaned byogeormedrically
be perforpned on the partition of 2Nx2N, 2NxN, Nx2N, or NxN. Al so, the
ski p ma@_ltmﬁb%pmﬁwmt@Hﬂw%w'qwgﬂwg RHIGAYGINABRR2N.  The
encoding s ARBRAGATbdE BEIHPEIERTLIBA HHtmBY B £{1ba%t SH bf bR iftra mode,

coding unit, thereby selecting a prediction having a | east
encodi ng iater ovadeTlandva dkip readedi hor exspaplet the ind@ meage air $he préerf modetrhay

on ot he. PG AR e BERRT B 2Rh2N, BBl S oflviny SR, Bt R nfoce
t r ansf ofERt b perdihel hatly op el ittt of 22N TIRdeAgoding tis indepehdently

to performthe transformation in the coding unit, the transformation
may be perdesnes®rpasedrediciionaynit imia cadinpngnih trerebys salactng taredietion

equal t&oﬁj%ﬁqrmtl | Qgeéglietncoﬁﬁlge |l e, the transformation unit for

the trans n may 1nc a transformation unit for an intra
mode and a d@ihe vided ehoodiag apparatusoti@0 may aisoSpenfbranm ltlye tianshermadidonnon

eriBod niHi: Mtk St or SORING BT BRSPS MDY BAPAGogHTa CRyobencoding the
recur si iffdde 8Bk, but 8o BARd 61 sk ARoREIANENANEISHItLIBN HBRANEIIY

codi ng uni di vided according to the transformation having the
tree stHlitt uneoret de dreriproothe tapsformationin 2beeeding unit, the isgegfptmation

i cat 1183 tEeiaftbey MEeBHRILE S R hena RIS P G i o the
t r ansf ocoding @nitunFor byampld, thé tansfoembtbg initdodthel tedrisfordndtion magingude
unit may al sp be set in the transformation unit, For exanple, when

tHE si z8 trgnstormalins isityar A intimmoderand 2 glata R far bigtergnedet s
2Nx2N, a traqst: ' e '
transformati gﬁﬁ‘ﬁ"{rﬁ{q gﬁb&ﬁaﬁn h@yra gﬁ%@ﬁ%@f@% t%pﬁqﬁﬁgryes é&%l‘g!ngflgo H‘e
| n addi piesent ehwodimentithe tefnsférenatioangiibinthé oadimgi unit snay pe NEQUrsivedy
transformat.ion depth .may be set to 2. That .is, . the transf.ornation,. .
it acuoRdnioe Paneraeed sdions andresina) Yo 1e SatinGoayr HAYg T odes
t ransf oscadriing tdané trandfirAtRidhehviny tHaRéé @fruatrd BdtoindtcP8hstBrmation
units corresponding to a coded depth requires not only information

aBBut t#erthsded depth, but al so about information related to
prediction e | n E?rﬂﬁf R, ' : i i
det er m ner 1§8%F%0%I gntge err&gﬂ%ﬂ?ﬁ%ﬂ&p&@%@ﬂ%%ﬁ%ﬁqf%gﬁ Qgﬁ)g@gﬁ oH’Eiebth
encodi nigdaating .théumuntberafdirtes splitisg & parftimed o tegud the teansfeamatianounit
unit, predicti 20 . npde accqrding,.to prediction units, .and a size
of &'t rafhetrdiina 1B Deioft i SRl by e icBRG Sniayialp iR et aa b
predi ct{raRsfdRthafidiR it | quraféﬁé’rh I Gwhén athbré’rigeséf][ dCirdh&forMafioMBHifTeM a

coding unit, and a nethod of determning a transformation unit,

a@6or di egrent coding unit is 2Nx2N, a transformation depth may be set to 0. When the
size of a transformation unit is NxN, the transformation depth may be setto 1. In
addition, when the size of the transformation unit is N/2xN/2, the transformation
depth may be set to 2. That is, the transformation unit according to the tree
structure may also be set according to the transformation depth.

30 Encoding information according to coding units corresponding to a coded
depth requires not only information about the coded depth, but also about
information related to prediction encoding and transformation. Accordingly, the
coding unit determiner 120 not only determines a coded depth having a least

encoding error, but also determines a partition type in a prediction unit, a prediction
20



5 to enbodinents of the present invention, will be described in
detail later with reference to FIGS. 7 through 19. The codi ng
unit determ ner 120 may neasure an encodi ng error of deeper coding
units according to depths by using Rate-Distortion Optim zation based

on Lagr aidedhicbtdihd! {oepreditfidmeumity, PHhd UBT izk3@f Ot REhSfokhatibieGSt for
data of the maxi mum coding unit, which is encoded based on the at
| east oftansfervatidept h determi ned by the coding unit determ ner 120,

" ot cankSurfbCHle S PRAALOA DA b vER B g A=
r esi duamasirhamododing Ubitiage a method dingetenhimingbitrmsidrmstionhenig eediding
node according . to the _coded depth _incl ude |8f orpati on about

P ma ) t he .
cofled d¥ptmMbqi@epts tqft‘ihénpf%ﬁ&@tiiﬁ‘@%@’br‘éfﬂi‘i bej gesqibed, in getail later with

predi ctj & thergigFeief the transformation unit. The
i nfor natél?g'ﬁéﬁg%ggtﬁ?he cor eéﬁdepth may be defined by using split 20

i nf or mat i on &he onadiing unid deptrhiner WZ0cmayndieestires antetdedinge agodiohgleeper
performed,on caoding units, of, a lower depth inst of . a. curren

Gopt b " BoiPRaTH: Aeeqtlnepich cgPenshBY i RetedapRaem Qg 4 aT based on
dept h, i_g?@ﬁg%a,tmuiﬂp"éﬁ,e current coding unit is encoded and out put,
and thus the split informati on nmay be defined not to split the

cUPrent codi hgewHtpUL 8NE 13AveutRIEpIthe imags data wéithe maxipien ceading unit,

dept h of C odi (PO e :
encodi nniliscfidsizl fesetish B i ldnst SnBYdepfasitt Riseithey B e qading
t he spl unit iddtermmmer deOpandbmfordiatived abouis fhe tentbdingumoelet acaxding tonihe
to obt ai nEFﬁtﬁl[]g chiE{;tgggnits of the | ower depth. I f the current
depth i €9 SiS: FS@8ht-h, encoding is performed on the coding

unit that i 5Tﬁ@'éﬁcob889ﬁa@% 54 fdy e bb@inéd‘%y' QWdirib?Péé?dua'?! d¥§ d¥lan
| east one 30 coding unit of the | ower depth exists in one coding unit
oft5t he imageant depth, the encoding is repeatedly performed on each

Cecursivel y s raPHRAtE] ABERL e Sihd o aGRig N BB odRe dapth may
maxi muninghdienigfarmdtionaalsbut therdodedodestho the phrtitieastypere tha geddiatonmammé,

is determned. for a coding unit og‘ a cod$d dept h, I nformation about
at | eas’fthed?{éd@ﬁ%(ﬂ‘??fbe’r%@ghﬁﬂz%% BedeEnsieraationunie maxi num codi ng

unit. Al so, o] h i o] h gy i ;
unit may be gp?f@fdgﬁrg@cgrgg%gﬁ?o g l%&ﬁ' oﬁgys?ﬁggé{!he i%gje atSzE"t
i 20hi eriafarmatiahl 3ccopding tacteptios, nghicb iddipates, whelther lensoding ds rperioomed on

about the,coded depth and, t he.encodi node be t for the i,m
Gata. | CoaRG NEts 28 B et et o RSt TR e S Bherianyf o fhe
i nf or megdreghtadsdihg aurfiord W%_@bﬂ%%ﬂﬁ?@nd@@?dhtaﬁﬁ e eneest Bedingdenit &
at | east one of the codi ngﬂunlt 10t he prediction unit, and a

unit i neneasied and OnEPYaRN Rug dbe iplitnfermation mayne _rﬁeﬁl’lﬁ@rﬂQﬁﬁngrH'iWhn‘;
P R e S e e T
the | ovesding uniteptriot biye ¢odéd tdepiat theedncodtrieisnperformaduon thewpding anit of
,rrﬁ)é: Hg?t@%ﬁ%&%?%“ r't %&é glalgé] :I,Itbe g%ﬁtl R‘l%%ﬁ%ﬂ %‘é@‘ IE)S(—!-, Zdee*fing’(ri1 Itg hsplli? the current

coding unit to obtain the coding units of the lower depth.
If the current depth is not the coded depth, encoding is performed on the
coding unit that is split into the coding unit of the lower depth. Since at least one
30 coding unit of the lower depth exists in one coding unit of the current depth, the
encoding is repeatedly performed on each coding unit of the lower depth, and thus
the encoding may be recursively performed for the coding units having the same

depth.

Since the coding units having a tree structure are determined for one
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15 units, prediction units, partition units, and transformation units
i ncluded in the maxi num codi ng unit. For exanpl e, the encoding

i nformati on output through the output unit 130 may be classified into
encodi ng information according to coding units, and encodi ng

i nf or mMafaRim@eC @oingd un@, RirkHiikforPationi ASeutTAE (88§10@NBJ ehbbdinGB IR is
according to 20 the coding units may include the information about
t he pr edelermiiedringe aagedingouit tdiea sotiedoflepie ipirmatippnabouthat least one

i . . e i N e
ot or maeneig SRAETAZES, detBin 0 (8P ok TR (G UARY ARE) #'Goded
r ef er endepthnafgthel inthgre dditat dfethiervhexinmarm esodidp uhit anamp b ddifferent eccomiirgito

a chro conmponent of an intra node, d about, an i nterpol atjon
mePhod ”@Fail ﬁW_LC?at%ﬁdH@Qe Q@taNSsU?rqrgE'S?ﬁhﬁpﬁna%‘éﬂ‘gJgn%'ﬁthﬁn?@‘i’ Haus
of the pethidiocndoiehé ESHe@%%Eftﬁ%ﬂé’c?ﬁﬁé’eﬁb&diHé AodShaySe s&f foPSimage

and information about a maxi nu may be Tnserted’into a header
of a bidataream a SPS (Sequence Paraneter Set) or a picture paraneter

set (PPS). lp additio i nf orpmati.o bout a maxi mum.si ze. of

Cranst or mat | BRCTANE fe' SREREICLd 35 s3s P iRk fofmefep apout a
t r ansf oggrpédpamdinthcsdedigpicarPhnngoding modeltd anleast 89 offte Bbding mit,
output via a header of a bitstream_ a SPS or a PPS. The output_ unit

130 maytheryedistiandnduande misirapenert ingfusierdn it maxiralimcgeding unit.

i nformati on, T84 = i r i i CL] i 0f: i i i

about a sli cgﬁ% %bﬁy%l ﬁﬁ% hg&aﬂﬁ{rof%hg}?%@@%ﬁ&% 8%%%%@@&9%
t 0 pr ediectargulatedatai lrdétl obidimed b espditing the MRirBa.UNL c@@ingt imibaghstButing the
In the video encpding apparagtus 100, the deeper coding unit nmay be a

codi ng GHEFTGSE dHeRb By 4 v AU oo i TORTIAE: ANBr MeVese AgRatmam
of an URREINFRM dataWMHICRavifig A thdx@ B SBEVRhicAYistiMBIuded iRlaNesf therddsling
when the size of the coding unit of the 5 current depth is 2Nx2N, the
silge ofunitte Rredigignubnits.opartiion wwis, gt ransforpmtion| writs tingudedi ingthe

unit of EQﬁnLEM?O?ﬂ*qﬁ@Pth havi ng the size of 2Nx2N may include a
)} .

maxi mun V4 coding unit of the | ower depth.
Accor di ngl y, Féhexampleptrenenstidirgy iipanaticnsouitpOt thayudlothe ddtputonit 180 may

units having the tree structure by determ ning coding unjts having an
opt i rurPR IRASSE N9 SROSTIRS rHafAratasent ercsabe IR ePH BB ngngrFRcoding
based OfrdififatidhZEcirdhigeo BB BRI 1 lerRBirg reiRiBesitiihg to
determ ned considering characteristics of the current picture. AlSG,

sikbce etheochdigg nmjts beay éndladentide dnfograatiomabpptithe pridiciiammodeyand iabgut
any one,of .varjous pr.edi ctiqn nmodes _and transfor ] wan_opti mum.

envodt nereok Ry R, e ARCaiad Hipaha ArdRiss B id Brgftidit This
codi ng M@}/tinelfudé5mriﬁmtbni BBOSt 8hz&stimated dirddlie®, of fanaimtémA@RieNAHOW a

hi gh resolution or large data anobunt is encoded in a conventi onal

nacr obl rgégrenge Hmfﬁg@r ingex rﬁicﬂ"@bilnlﬁk@oﬁ_ér appet ar r@oﬁszeé%tqre!apout a chroma
i ncreas rgi prel s : ; n
generat%?@?&gggﬁaﬁhﬁ?ob ((fj%k I n%%uégggﬁ%zﬁggpﬁﬁﬁtﬁég?ﬁme{‘]] ﬁf:du %di%'o
teansm t t heAkopinfessaibr2@boutf meatmom sizd adahe coding esis defined according

efficiency. decreases. Ho r, b i ng the video encodin ar at
700 i bR lees R OBE L A ioMla abRlt & FEPRELTE Rt ey be
uni t i sinaghi&i$ e REAGecoS bSda, NP 3¢5eRIIshdS Pafimatr iSBPS: yidtare
i ncreasi ng a maxi mum si ze of a coding unit while considering a size

of the paragwtermses (PP§o encodi ng apparatus 100 of FIG 7 may perform
\ch,? hofg][ Zﬁ ieglglegtﬁq;{igﬁ?,d%?tﬁr?&a‘?fonpéggﬁtcé inquiwrs?éeuaf %Otrgﬁsfgﬁﬁgﬁérp %ﬂit and
30 information about a minimum size of a transformation, which are acceptable for a
current video may also be output via a header of a bitstream, a SPS ora PPS. The
output unit 130 may encode and output reference information, prediction information,
single-direction prediction information, and information about a slice type including a

fourth slice type, which are related to prediction described with reference to FIGS. 1
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The coding unit determ ner 120 may perform an operation of the inter
predi ction apparatus 10. For each maxi num coding unit, a prediction
unit for inter prediction my be determned in coding units according
to a tree structure and inter prediction nay be perforned in

predi ctthopuginst s. 301 n particular, whether a first reference |ist

fromanong reference lists of a collocated bl ock of .a current bl ock,
is referred Motesvigeerare ngﬁﬂpﬁ“@%éf@@dﬁ‘q aeewwdlmﬂ eait ayobe greogling

current g %ﬁté%ﬁé@ﬁxa‘&é\gginph%alﬁegh?@ir %i&ﬂl%ﬁ@%@dinﬁ%ﬁ bf 8h .L{pgéﬁasaﬂﬁ_which

list may I nclude | e positioned I n~an opposi direction
to a diisemné @yef mbovehy two.r elnt othengords when the bizearfdtiesiodiig ugig of the

When the first referen i st. is.capabl,e of .bej referred t it
doge noturrelidertf IS 2RRERN M Sink e 3R S04 Bedini ot P8 IRREELEFE gt Also,
referreghet @odM@e[lnﬁf‘@f the ?chrrreﬁ_f Q]’éiﬂﬁ%é\}iﬁ@ the sieé 6DAKRRA Md) include a
whet her the second reference list is referred to may be checked.

Based omaximgaaluef of tike epdipgiund ofdhe jqvwgradering ocat ed reference i st
may be 5 det i r g r i : .
second ref eréfrjlégerja [ ly, tg'%]d@igg Er3|g‘?']ie(’fra)gi}ﬁcde a@bgﬁﬁﬂ%f@cﬁﬁfr ‘z&r{FPQ% egpgp ontS
uni t melyavieg ded drer strdtinassddetermiting modinfgounits having fant dystincurh | shapeeahd
reference list. Int e#' pregi cti.on maé‘% be pegformad on@tJhe c*rﬁent .
pr'@di Ct%ﬁpamwn BYFEUST 7P HBAXIETER dIgNRE LasEd b e pire i the maximum
predi ct cIng Uit H8d AREGHAkIM LM ro%?}tﬁi%lter}‘rﬁhé@1coﬁ_si€1%“riﬁ§'36r%raétéﬂ§t|i&céf i1t
from10 flag' or a paraneter 10'colDir’' indicating a collocated bl ock
of the eurredrictyredi SlsPosingaiancedingomayrepeiferneed on each maRIM@Nicoding

ani ¢ acuBF BP e, A ERERIEFREL I HRARE Bitfesct PERSR RN By
pr esent endbding nitle g be deterameaticogsidenay ahamctétstiessfdheotling unit of
coding unit according to the 15 tree structure includes a receiver

218, anvaripMsdMBUESIER/ encodi ng i nformation extractor 220, and an

i rage dat a i der : i i DLy
hevi deo- derigs it Hags HeGigbR rescifiorf 8PS0 SREL aflo I ROEARIeAn o

codi ng corventionalr dhagrobtock, t aeausthancofir magréblotks rpérerpietdra oexcessively
"vi deo decodi ng aratus 200' ., 20Def.initions of varjous terns, suc
as & cobiraan ABRBAIAN, & Hhmnda:peretsf Compresea PUSmaEhogRt etk
and i nfF redchomagksBlbck/ Hdr@asese HRINtHG W8 _SHffichiP o Aefxhid the RAIrb oSt
of the video decodi ng apparatus 200 are identical to those described

wi2bh r einfreradient andk| data Cogherespieny etilsierel cdrrragsepparawvaser do. using the

G i et

25 i mage a an Ing i nfor tracto tracts encode
i mge dsihee faocodiaghunibdi adjustedt while rohbidering sbdrddtedstiozanh aniimage rwhile
the coding units have a tree_strugcture, amordi nﬁ t.0 each i mum

codi ng 'IASESNE3A W‘%H%S'Fﬁéféﬁqdé{lﬁ B'_a‘t?” kGEoHarante 4 Hes P Medea
decoder 230. TH@@ideWﬁ;o@ﬁ@aﬁMaﬁfkcm BEJF!G‘.fPH%I b&hrﬁ%iﬁ@&é&éti?@gf the

may extract information about” a maxi mum size of "a coding unit o
3@sur r eintergiredigtien apparatas heasatesgbbed withgefereneato piGt re, a SPS, or

a PPS. sQ...the . ncodi ng i nformat.| extractor
320 xt r act sT b i Wil 2eTAh8, o0, TP heMbrtT a SRelalions o BE' Riser
t he codbredictibhtapp2axiuedi® tF@Eeeadh thalkiti massuingliung, hpredichiomaitominter
coding unit, fromthe parsed bitstream The extracted information

about tPreditiaadnay perdeiaimined iaredinchynitp aecerdinguiopa tragestpusture and inter
prediction may be performed in prediction units.

30 In particular, whether a first reference list from among reference lists of a
collocated block of a current block is referred to is preferentially checked, for inter
prediction of a current prediction unit in a prediction mode. The first reference list
may include images that are positioned in an opposite direction to a direction from

the current image to the collocated block.
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t he i mage data decoder 230. In other words, the inmage data in a bit
streamis split into the maxi mum coding unit so that the inage data
decoder 230 decodes the inage data for each maxi num codi ng unit. The

i nformati on about the coded depth and the encodi ng node according to
5 the maxi mupHRChagirsivefereRye NSt iSRaphBle diBdhdPéfeRBJIARON Hods nbERaTe to
one coding unit corresponding to the coded depth, and information
about ahe shedkhyhethes aregoanserelierencafist iseferedisbutWaepdhe firstdafergpes
of a co [ fheS

about - i BySBPEEETeqa AR tneCRioRRRTERER [t PEeiSH e Ay btepgoked.

spl i ttiBgsédfan rmtresult affcmedlorngckmgpl@lotsmgleaoolbeaﬂéalexéfewﬁwl liss rhdng be
i nformati on about the coded formation _about the

cofled depEMHcd ¥e@ BMEBEITHE fwgfd@efﬁmednsﬁ@nﬂot BRSFOREXERIRNES diShgnd 2
uni t - extds g.fgfrnee BYck RE d %ﬁ%npy@dleﬂﬂq TRRAGEY be Hetd Jﬁﬁhé@rbda%ﬁr@f‘ftrﬁ’éhon

220 is In mat1 on about a coded depth and an enco

det er m méaimtadiogenfethat eolmcated mmameolmtnglréerr predidiim amyelmcp@dprmsdam
as the |deo en caodi.n arat 10 I erfor epcodi n
for ' eacteaamen eatitrign darRERGR0 die doRre Al SRR R Xof Shirgh{ Bredliin G
Mexi rrumocgdhérgteu al rfeStd‘(‘!é‘l? QBRIeNE pardnister 'atfBcated offoRg IR PRGN of dSpa@theter
may restore an inmage by decoding the inmage data according to a coded

dapt h apallin lrdlf@imgr@caﬂﬂf@t%alocbéﬁm%@@@emmemcﬁpﬁmwtén%baﬁ ignemitted.
Si nce encodi i pf.or n

node 20 rrayﬁgae gsgld;?ﬁed X dﬁg J(Q?e\ﬁ@ng(ﬁgj @g&%@ %éﬂ%o?nag%ogﬁ% A on a
cor r espcoding anitaticogding itd A taeeps’emtote arecording taad emtmmrrmtmﬂ’ma presbat
i mge data and encodi ng information extractor 220 nmay extract the

i nf or melfWV8RAbout the coded depth and the encoding mbde according to

the predet erphdofiedaddedding §R 5@%@2@@%@66‘#@@%@%&%&8@% tdthe

the sane information about e coded depth and the encoding node is
285 assi geedtivgiurbeinchidesr adeceivee 21fe amtmagai datai and Lﬁr@@dm irfernaatian

cur r ent RSl 228, Bd g o8 B B 2 - il R Bl e of
uni t bagestriptiohhthd Rideonaécaiing apparatns mgélngeﬁdbo q:rrddicﬁen Gtrmdl m a
node accor.di ng to the nmaxi mnum codi ng uni LBG I n ot wor ds,

i mge d‘éﬁcﬁngié@ﬂo%‘?cof@'ﬁgrfﬁya deeeonteldtiee wilk Bacatarrag o aattgebygse féﬁs:osﬂmg
extractgldpé rggpi on about the partition type, the prediction node,
and the transformation unit for each coding unit from anong the

cadi ng uni tthmt[mrg;s pheatoeetesmsysuch @si ancodidgdinity aedepthpayredintion unit,

codi ng unit COdI roc i.nclude. redlctlon i cIu

i o o SESITBIR G o o LR ARG ot VALl rerled mgdes. for Wecoding
transf og Jﬁ@ﬁtl@rﬁ}s of théevid€o deabaing 4pparths T fe iaenticl i ehoreCadsribed tWth
a net ho i nverse orthogonal transformation or inverse |nteger

t r ansf oiefgienea to FIG. 7 angdhe yigige W'%@@Wﬁt%w(?my performintra

prediction ofy, ﬂéde%%r%%?ﬂ}e'slcﬁhfﬁg%%g'dﬂ&t% tn Bf & etr#c%eé%é% The

prediction no eac bas rmation
absut t|hmgmamatatanmem(;qlmgmﬁotmathn exfradtooB20nectiracts ¢rimmdeddiagei data for

unit of t di ng .upnit gccordi ng, to coded,depths. . I dditiagn,
the | negAetuspdngadutiBpy B paPeb Al sae rhEI R Gakiied s TiAte: Brree
accor di é’tﬁidt&eaaédo?@ n@ttbué‘éd‘r'f ﬁa&ﬁﬁurﬁ%‘dﬁnﬁé’@hﬂ?ah‘@ IdutSifts ARe (X traBleldr MR
transformunits for €ach coding unit an orminverse
t r ansf odatat toothebusaak data decoder 230. The image data and encoding information
extractor 220 may extract information about a maximum size of a coding unit of a
30 current picture, from a header about the current picture, a SPS, or a PPS.
Also, the image data and encoding information extractor 220 extracts
information about a coded depth and an encoding mode for the coding units having a
tree structure according to each maximum coding unit, from the parsed bitstream.

The extracted information about the coded depth and the encoding mode is output to
24



10 transformation units for each coding unit, for inverse
transformation for each maxi numcoding unit. Via the inverse
transformation, a pixel value of a spatial region of the coding unit
may be restored. The i mage data decoder 230 may determ ne at

| east oftee peatRddaiepddraeier 230ur 1€ Bthareyd rasMheoei e dmtehnta/bmstregrrsielsmlt
information according to depths. If the 15 split informati

i ndi cat &40 tthatMaxEYEN kading sWWoS‘P dhateﬁh% ﬂnagelqﬁt@ Hecader e?n?to aeﬁwps the
t he curfng% gﬁﬂ%tigrbéc g E‘ﬁ:m uﬁﬁ?ord' ngly, the |m_age dafta
may at% 0

decoder eco e enco at | east one coding unit
cor r espondi nfjhe onfeanbticodabdutiéE boded thpthcand édm emaadingrmodeliacgonding to

b th f ab h h d
ovse ™ e Peadifett GRtng ot Ty hense dR% brorat BPaikatast PSR caHirg uni
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encodi ng node nay tained so as to decode the currént codin
uni t. Thach mayémdat godiegodst exBactetl yhéhevirdage d@é@@rﬂgemqshmgamfermaﬂpn

of FIG erfo erat of, the inter

appar at Gerado L2 B il AR e Sidetlpdhal i ¢f HBheding ke Wreppuned
i mge dgt gertrards miRRLMRNCBaIE sirdievBePBAGNEbHEN suBhtasfthe viddcesncoding
prediction for each coding unit according to a tree structure_and may

pébf or naipmretusfpi%f&nr@peeie Yopeidarsts gRerding rf@rneeﬁh @eeﬁefrcoaifmeuemtr@ﬁpordmg
codi ng fégnizl%% %ccordn*g%tr% %é;cﬁﬁ{atxﬁrﬁtfhacodlr?%ﬁﬁit.l 0 rfﬁe)P%eQ/de?J decoding

current det rom anong res ore
pr edi ctdameratusaZﬁOrmamtrektlowlen mnage bmcmcommgeiheﬁ\lmageaiaia eatcbl'dmg{ tofa

acurrent diction unit rmne based. a ara

ol 1 ochdst feearstanencedBd s Tl bihatter e i BREETR Efrer.
prediction Sgitck ShcinethiBymBess iaReuntiY o8& /IBptYptnge é‘nédd"ﬁg mode
reference list is referred to fromanong reference lists of the

c@P| ocaney e assigned 1o & piegeteraingd eate: kel froth@mangsa q%ﬂ@épeﬂféleglqoghng

iy ect it BIRGER 2% RERINE U, bR ASHEPEE S et iuRahduch
first reitﬁicﬂ@ncezd)lrﬁay exiraetpibe! mfcrfndmenr@cmftlae rcedetiadepth atlﬂel:hene!ﬁcodlng
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the checking, a single collocated reference |ist may be determ ned

f 26m am@gmetianfayrlse inferfred émbe thé siatannits nelusedandhe shereemeinmunstcoaling
a 15reference block of the current prediction unit may be determ ned
based oot i on

The image data decoder 230 restores the current picture by decoding the
image data in each maximum coding unit based on the information about the coded
depth and the encoding mode according to the maximum coding units. In other

30 words, the image data decoder 230 may decode the encoded image data based on
the extracted information about the partition type, the prediction mode, and the
transformation unit for each coding unit from among the ceding units having the tree
structure included in each maximum coding unit. A decoding process may include

prediction including intra prediction and motion compensation, and inverse
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information of the collocated reference |ist. Mtion conpensation may
be perfornmed on the current prediction unit by using the reference

bl ock of the current prediction unit to generate a block pixel sanple
val ue. In addition, when an image is restored in a

| ow del gynsforeatiorn, Ingereef earesTornbri Magehaparidenste betardmetoas et d of
to a reference |list of the current prediction unit regardl ess of the

col | ocatwarseprthegnnal fragsformation or yerse integedtansiornaiohar at us 200
may obtain '?ﬁ@rgﬁé%@ndgtgo%‘e 8let 557, RA§. QQ%W ) p}rQ@iEtl ng,r §E§ﬁon
t he m ni num enco per

error en encodi ng recursively
each nmazompsensatlbmgcceording tnd mtlm@ridha praﬁmnmtmod\etorﬁ erm:hoa:ta:hﬂ@ unit,

th t I th h d its hav th

st puct UpEseiLB: THonEPTERtn SpRUoha ReRiioBdyHg A e PReGSid metembie
codi ng gRidictiFMuiEofife *damhg %lﬁﬁ@cdrﬂﬁgﬁﬁﬁoﬂéﬂ‘o@pﬁs of a coding unit
is determ ned considering resolution and an anount of inage data.
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dat a, b%@ug ng i.nformati on about an optimm encodi ng node received

f r18_m antrangfagaation: itsg fors each; ggdiag Lk, J@%dPYWﬁg%@nﬁf@H@@B@m _oflor each
codi ng hﬁ;&&ﬁﬁurﬁcewlﬁg%lf o \ﬂQ th%”l"ﬁQgHEeﬂén%nhB wr Esﬁﬂél ké‘l\{[@”&‘ QNspatial
A size o nit e I ght d may

a codi ng be express In WI
be 64xogi@PaBthe dﬁbﬂ@unmnmﬂx@reséor@ddl ng unit of 64x64 may be split

of 32x32 rmy | B8 18pER R AP RRRL PO ey StemDs B 1035 afe “Fedelgh of a

16x16, @ureSst mexiiirh cdidinkP xR U}?Btysubg spi In\‘ort’rfﬁti@npédddrdlhgrté dlafptH@X 16 the

16x8, 8x16, or 8x8, and a coding unit of 8x8 may be split int
pdbti t i enlf iformation gidicatas dhatdmagesdata is no Ipngef 8Rld iadhe cgnrent gepth, the

ot murd st afhos b BB BeEordingly, In Ttefe #dley dodpetd 25 indy
10 maxi decods ercarfedadatadifrag Ieaﬁttoniesccﬁidng anit carreaptomﬂmg de pabh iceddd depth

d data 330 | ut
U % RBe S AP FadRErTIe o RR R AIRE SERUE SRS HOR fpe

9 de”0t@t5th@ prebiRtioR WRE thePpredidtionSmbHE MR fRXsigd rBfQIQé“tr@ﬁsfdﬂmfatlbﬁ Uit for
m ni mum decoding unit. If a resolution is high or a data anmount is

| &b ge, aacrmtpdmmtm'tz@rmspandmtnghasodﬁd depty and ouipykthedmagetdataef the
only in ency but also to accurately reflect

char actéqrfgﬁqegﬁﬁ}%ﬁggﬁgd‘hﬂ Accordi ngly, the maxi num size of the

codi ng unit pf othee wardeoddei anﬁ?sl@oamuag%éaenc@gmgmfmm including the

resol ution than the video data 330 may Since the _max m de
of the $3MesRihinformations may be dateres| @%OQQ%NHB E'Wee@@f)q}'ﬂglé@ﬂu HH?HP’Q?G"

may | ”Céén’s.ﬁ@@q]f’e?"th &&%&rﬂ%é&”&étahﬂ%ﬂfﬂ%aaaﬁ&gﬁq éﬁé'c%dﬁn'gzl‘?mpfth@iﬁetﬁeﬁon

coding u avi n ong axis slzes o since~depth
deepeneuwnit, candithe ayemwrbwrnplartd theggatherarh xata smiis dinayg bem:ctnsudareé to be

Meanwhi | e nce th.of t vi deo  d
s 3080 GRi FBIUP eLeRearo: 0 Tha mror KRR UXCRLS RN R Leodi
havi ng moleng Faxicaichicedlir®f uA® detdithifed iaBdidsrtibed Hbdae] Momndttdaboitsan
size of 8 since depths are deepened to one |ayer by spllttlng t he
encoding mode may be obtained so as to decode the current coding unit.
The image data decoder 230 of the video decoding apparatus 200 of FIG. 8
30 may perform the operation of the inter prediction apparatus 10 as described above
with reference to FIG. 1.
The image data decoder 230 may determine a prediction unit for inter
prediction for each coding unit according to a tree structure and may perform inter

prediction for each prediction unit, for a maximum coding unit.
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maxi mum codi ng unit once. Since the maxi num depth of the video
data 320 is 3, coding units 325 of the video data 320 may include a

maxi mum codi ng unit having a long axis size of 64, and coding units

having | ong axis sizes of 32, 16, and 8 since the depths are

30deepened tm aahi@m%rrSaané@éteatblm bhe de b ckodi dstetinedtffiri@among
times. As a depth deepens detailed informati on may bhe precisely
expr esskastored samples, fop interapradigtiondohd awrent Hofkrear Hoiiemogeo A

based 080]&9:%?]6 IlHS'éIE “of Qcéﬁfrgﬁfag)r&?cﬁ(gh elﬁmp% "Be chetépﬁ nEBeﬁﬁgéd on a

i nvention mage enco rns Ooper thﬂS 0
uni t depananmeter 'cﬁBocatédOfrmh tmélagioiemparmmeheng:o@rjahatlas dLﬁﬁarttcpredlctlon

encode | at n_ot her rds, an intra predictor 410 perforns
i nPra p\'"gggg{q I?ﬁfjiBYI Pasdithg Q&F\%?PQ"] n an intra node, from anong a
current frangyiRer Nt PeBPIARNILH FTBIEH td‘ﬁ@nﬁé‘rﬂoﬁ TBfdréfce lists of the

conpensat or 425 perforns inter estinmation and noti on conpensati on on
codi ng eellacatechblagk isprafersntiaidehdckesh aFFmg‘irsWeferenﬁehst megmcluds by

oot pot  iadfed hE hrd PERodet i S oRebSiter AATBN IR AEratliBn drom e oI

t he mtinmge:wm@rmb@atedaﬁo@s output as a quantized transformatlon
coefficient throu a transforner 430 and a quanti zer 440.
qdénti zed tr\éﬂserbt%ﬁeftrswﬁfefsepe iligh ispapableref ber"é@f%feére ds. @Qpas .nﬁt Rave to

| d
ffg;;?o?é;%ﬁ@g%d G@%g@?haé@?%dﬁbgfe? st Fselrerf]é'@éh 19 B hrfﬁé ?l?lﬁ reference

datalnt e spati al
out put list is het Mém@mwmmaeethﬁecm{nﬁeefdyenm@hspiosvefprreddssmy barcoagked.

a debl ocking unit 480 a d a I o terln uni 0 a zed
oot CRAET G b aPRHL, Bt B Engu b e SPpoetedt ciemts et Jtigh be
an ent r@@tﬁrrﬂﬁfé@ldﬁbm‘lﬁ@loné&hé f%ﬂl='i=!feﬁ=}§"1rcetll?ﬂE dnaB@e SreRderefd@fct disband a
applied in the video encoding apparatus 100, all elements of the

i thge eiRiergace 4dock pf ghe curent predictinreunit oay heodeterrainest based on motion

est | mat ?ﬁ’orﬁ%glont g R o %gf&eg%?érgéaé2ﬁﬂ thﬂ/{c}tiro?lnstfo?ﬁ saﬂgﬂ 48@"3 be

quantlzer t he entropy enco e inverse qu
t he i nveersermedaonfthe roerredt @redibiord ehit dykisiag tine Ireféﬁéhceabldck haé theeprrent
filtering unit 490 perform 20 rations ased on each coding unit

froma IctigaiuYt lerereraisa F\@Cg Pixelsample,¥eldPe whil e considering the
maxi mum dept i 84diggehwhiBX iR magdid gediBidd in a Iow—d%%ﬁ:b{)h&i%ﬁ,ya rkffence

intra predictor 410, the notion estimator 420, and t'he notion
c@fpensimage A2y ek letemmineas] pegariinigotesa aefer%nqa listiodf tthe gurmeot prsfdielipphunit

codi ng i |.n I4s having a tree structure while
consi de%@ﬁtdl%%%W%l%%%d%%ﬁé{gﬁgﬁﬁél% he maxi mum depth of a current
maxi mum codi Tige ¥iido, désdindapparingd 200Bhay dbtaiieirdomaisn bbsutsitagastione

the transformation unit in each coding unjit from anong the codi ng
uni ts heRAIRG uaitithaloeneratas the. minimum encoding error when encoding is recursively

performed for each maximum coding unit, and may use the information to decode
25 the current picture. In other words, the coding units having the tree structure
determined to be the optimum coding units in each maximum coding unit may be
decoded. Also, the maximum size of a coding unit is determined considering
resolution and an amount of image data.
Accordingly, even if image data has high resolution and a large amount of
30 data, the image data may be efficiently decoded and restored by using a size of a
coding unit and an encoding mode, which are adaptively determined according to
characteristics of the image data, by using information about an optimum encoding
mode received from an encoder.

FIG. 9 is a diagram for describing a concept of coding units according to an
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In particular, in order to determne a reference inmage for inter
prediction of a current prediction unit, the notion conpensator 425
preferentially checks whether a 30 first reference list of a
collocated block is referred to, and does not recheck whether the

remai ni ggbogiéenTend psdserdinvdmtiosol | ocated bl ock are referred to
when nmotion information of the first reference |ist exists since the

first referefdize pka codingninicmpy hespxdessastio wigthhx deighdnandimay be 64x64,
¢ t hew o . _ -
ot or ens2¥ JBRIEL A SKBC A RRTE LR B RKRL FRY Pyl B Ratifcr of gaes,
col Lociewz,lﬂmmhios IxxB2r ehdra e?dihg, unibef Gﬁksbmna;gtmemfliaﬁmo glaéﬁtic:stf
recnec et I remal n rererence |1 t he col [ aocated. bl oc
LrB Tt SPRE B 1bTReR A G BB erdiith it oF T lP Hvcrs ol B SaPaRt e
list of 150, AekBesk1 8 RE:8! bR U dindVink of BYS Wil bEEBitaRECHANiIBENDSS 8x8,
t he coll ocat'ed bl ock 'on which the check operation has 5been

perf or nBx#, 4x8, or4x4£1 G 11 is a bl ock diagram of an i mage decoder 500

mvent on. . abRlab a7 o 0 (0250080 T Hpa Moo oF 3 Rhingat
and i nfigregmtdarenaahaximupnclediini 2.eqw viedofdta deopdi regofutiomig 1920%108EM

505. The encoded inmage 10 data is output as inverse quantized data
t AP oughMaxinadm sz otia adig wiibisfit and & maximEmderthiser Ypwidegfipta 380,

| nver se, GHaR tige ds %@2?(25?,05%55&%%‘% %‘Fgaiﬁg@ih?r&rﬂt & B?Eahé'qjgngéﬁﬂnﬁm

t hrough an 1 nverse transtormer a predictor
per f or ndepthtis d. prigue otaximuondepiti stpwmirnt §1Gn9 ateniotes a totad evumibidr of splits
respect_to the imge data in.the Sﬁ%tial domai n,..and a nmotion 15

conpenskedrd BEFIBETE HYIRT HBiE QA REHBUmSIRGOSINDHEodi ng units in an

inter node by gugdsBtBN S HGIEBER d&BEESK is large, alhexinRaSsiZabRal ddding
the spatial donain, which passed through the intra predictor 550 and

t A& not Uh raype dargsr s866s eayicbeonyitipoieass aneedingrefficienayrebgoslso to
after bgj - | ogki ng: uni :

fH ter SR legReegRagiedshi iosn Bndle, SREHINHY Ind HpiiEinfaize Bhtne
t hr oughcdding daltlof the nigevrdata 370 anid320hhatingphé higher iresplution tHa®theaydeo

be output as the reference frame 585. In order to decode the
i mage 0‘3@@%9@ MRY qené‘ge dat a decoder 230 of the video decoding

appar at us Z@incbﬁﬁeiﬁﬁﬂﬁﬁ‘?%%gﬁ{ oPHe WB¥o Rk %ﬁU‘i_Q@?rcégiSr\‘I@r‘@niish@iS 8f the

performed after the parser 510 perforns an operation. n order for
t e i nayjdedstatal &105maytinclude s praxéduimcediog wndiebadeg adlong axip Hize of 64,

200, al]_elegents.of the i decoder i .

ent 1 opy WE6BAER B4 novifl TRERE TR0 38 naats stk Yorbly 3 c8dPendd'®
transf ofwenayets, by heplittiig sh@rmdkivian &adingt it Maideon Meapehilat eincebthe
t he debl ocking unit 570, and the loop filtering unit 580 perform

oper at | BA¥INHBALRIA of dBe vifemAata a0 ihd. sodingeinitss$3R 6f the vidse datan330
maxi mu i i ; 0'3%\# ' t LT wC :
t he m)'[?in %gqﬁgrgr%gn@s@ta c))(lrm%rgoc per gbw?p\)ﬁer?@a?ilgﬁﬁ%lagrass%é@%ﬁqgé%ﬁ ?tc'l%gﬁ]sga gﬁlés
a2pr edi lwaviog anfbodg &xis sizaddf HEinchalepdhls ace deepsndthto oge dayardsy splitting the
structure,,and the i nv.fr se transformer 540 perform operations based

on a si PEXHRUY OANELHEERRES-0on unit for each coding unit. 30
Since the maximum depth of the video data 320 is 3, coding units 325 of the

video data 320 may include a maximum coding unit having a long axis size of 64,
and coding units having long axis sizes of 32, 16, and 8 since the depths are
30 deepened to 3 layers by splitting the maximum coding unit three times. As a depth
deepens, detailed information may be precisely expressed.
FIG. 10 is a block diagram of an image encoder 400 based on coding units,
according to an embodiment of the present invention.

The image encoder 400 performs operations of the coding unit determiner
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In particular, in order to determne a reference inmage for inter
prediction of a current prediction unit, the notion conpensator 560
preferential Iy checks whether a first reference |list of a collocated
block is referred to, and does not recheck whether the remaining

ref er en¢gg bof ﬁieﬁvr@éotdﬂ\@oﬁilﬁg' ﬂﬁiﬁr@!ﬂjsbﬂ}@i@ @ﬁcﬁ)deeif‘rﬁigree@btbo Whetheidr@s, an
5 information of the first reference list exists since the first
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However , f r r i

ot exi 2eBH bOFR Y8 A, AR Ko odtifarb) 12 SR SEFAE, 4 RpeliGitr
not ref 425 eerfoomstihier mstmmhnoncnnmbnmmrccﬁﬁ@enmlonanheodimg/rmfii’rsem amhénter
remai ning reference lists col | ted blo re referre 0.

ThE ot MORe e apBas o Rt g cctOS i Heng e SV Earicirarer 0. aRd 2
currentrdqé,@,bgtf,ta% Yokt by using the reference list of the collocated

bl ock on which the check ogerati on has been gerfor_ med. FIG 12
is a diagr anData avtpuatiiongy toedplsa predicieg 4ild), tthe aueiorestimatoradfl, end the
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200 usea htapisforaiaraE0 mﬂartg;amzénsM@ avhé quenatisadigansfoanative cosfficst is
of an image. A maxi mum hei g a maxi nrumw dth, and a maxi mum depth

ofi0codi f ?Qrﬁﬂt@ 9ale ima %ﬁﬁl‘i’%ﬁgﬂ tHEQUIham Btyeske aantizgr 160tand an inverse
char act t e;d

S sec”ofagbhiar Sl M M0 SosRiedn oL SEAT Hongin (Y, AuBFiey e
20accor mifergnte franmee Bgécﬁé&eerbmngepbstmmmech theoug‘h a hlebln@ﬂlngnghABO and a

| hi hi.cal st t 600 of di t
enbod noRp TAroA &AL . e e er PO po AEFER MEY P plfbut as o
Maxi munpdtedaln QBStﬂh\%uﬁﬁ@rﬂ@‘ltWﬂénﬁc%r%Qh 64, and the maximum dept h

is 4. In this case e maxi mum depth refers to a total nunber of
tilfres the col ﬁgia!nfqr the kpage enceder HEONtkibeuaPRitrd iy thesvidee tenceding

the mn 009 i
of the. P08, AlbomerP SR o ELE SFERRER308, PED o Wil biRicBtudo.
codi ng tei otior esditiatepld20, thAd¢ Jootien poatbiensaton 426 tthertcbmsiom"nen 488, the
whi ch arel_gases for prediction e cogaﬁg of each dee er co unj t,

ar e ShoWRTHIZSh D, HOP SWFRRY SREPASLASOndnw: BYeiPenauattizst 14kt e Bbrse
301 n ot ieks¥RRES 478, aRdidRBIdeRiHg BAR 46D %ﬁfﬁ’fﬁéﬁ%&@iﬂbﬁﬂg YNt 490 ;Sé}ﬁurm
hi erarchi cal structure 600, whérein a d s a size, 1i.

hed ght ¢perations basedean eaachrw@du‘@otumltdﬁerse mnoang) ro:gdtrige UEs t h@\amg @utsee

codi ng Sdeeifhle Somaggd e bty seRfiore Al df bolind wloui ng
unit 640 havgpecificallyz theoint@xGreaittorad B the rabdtich extirabtor B2e, andithg midtidn

640 31 having the size of 8x8 and the depth of 3 is a i ni qum codi ng
unit. CcompensaionAdaidatemHngniRarkiins aad @apmqtmsrr@fieao feerth goding UMt

ot her viRgeamBnd i bABPIUE G Fiiek, SIRDRLARIS SoRsRg RN iy
dept h odiz® and the pnadincim daptlmofta currenbmdlmqucnodimg uni, amed/ tHeetrapdformer
into pﬁ% nsmc uded ¢ et[ od| ..61OCi.%. aﬁ.grtition
610 hav eéﬂ‘i'%eso esﬁ'%%zf’ bﬁ "1"191 UW { ECh 1rAIG, BNib frogy pEIONg
parti tlm@%o@iﬁb D ﬁm,ﬁ@gtgggr@étuﬁgxm or partitions 616 having the
size of 32x3 Simlarly, prediction unit of the coding unit
620 havi ng tInepaﬂ!@dabfm@zderztcadatetrmmj@gefer@mcqIrnageB@r igfari prefigtion of a
tit t Lbd
Pavi ng S dTeeEs: it (1%, GRBORROAnALCh 425 BrefBisl i Ehitls GRefel o

pagtitifistrdiéreneVishof a collzeatet! HI6xI3H refexde2o,tartd does 636 rdumechgvtiether

size of 16x16.
the remaining reference lists of the collocated block are referred to when motion

information of the first reference list exists since the first reference list of the
collocated block is preferentially referred to. However, when the motion information

of the first reference list does not exist since the first reference list of the collocated
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Simlarly, a prediction unit of the coding unit 630 having the size
of 16x16 and the depth of 2 may be split into partitions included in
the coding unit 630, i.e. a partition having a size of 16x16 i ncl uded
in the coding unit 630, partitions 632 having 15 a size of 16x8,

partiti prek6id4nbrvéfBfed B, ZRe OhobiA Gondishgddt nQEQﬂ&KGr%@haawimemer the
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20 si zesing t&)&#ef@@htetllsbm tﬁé&dﬂauaheg hloslkzm whichxthe aheclpapterdtionnkas
646 havj a size f 4x4. In order to determ ne the at | east

oné codbﬁgagﬁﬁﬂ”ﬁ? t he coding units constituting the maxi mum codi ng

unit 610, t hFIGOW R aUWlbék @?&’g%ﬁ‘i‘ &CaEn Hggé’fdetcaéef"S@QCba%BSQm E!Sdlng units,

apparatus 100 performs encoding for coding units corresponding t
25each a@qqrdlngrtolajuemodmem ofdixe ptﬁaembmmgtmrmt 610. A nunber

ange and ¢ e Bde" &1 D PEfERC AL TERRS B Hodhe pheERoR ot lfuaf
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data that is included in one coding unit corresponding to a depth of
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curr ont dept ANOPracEaRIT SO0 RS THT B Prdieop iy LBis Jfian infra
the codinp@deuRiths ré@;ﬁécﬂsﬁﬁrtﬁbnﬂnégetbﬁtachﬁ It sgéﬁélhdoﬁiéhﬁ‘g dride a motion
hori zontal axis of the hierarchical structure Alternatively, the

mAi nunﬁif@ﬁ@@maigl‘ 860 perferys meotiree@mpengasionsyn eetipa uinig in Ae lmt@amode by
encodi ngs ﬁg e@ﬁggﬁ%h&gﬁg depths, by perform ng encoding for each

depth a eepens 5 along the vertical axis of the

hi er ar chi cal TBérmagH elfid0in el epiatiabribreaipamhith opsraslmvjl tlgothe the intra
m ni mum enco

error in the codln unit 610 sel ected as
Toded. dersdictana5a parnet Melion sReRsnSaie 269aTHRy B GBS 8 restore{idme
13 is asgh éﬁéﬁﬁé]ﬁé[l On%ﬁcgﬁét%gaa tﬁmhghaé d@&é&k.ﬁ%%ﬁmﬁd §%ﬂ‘ﬁltéHHgt unit

710 and transfor ccording to an enbodi nent of
peesent 58Gveflsopithe lmwamtatMOsmuswm@sap@dhmum theodeploddng unlt 570

| or o BRRHeRo ERFAQHERR Wbt e R PR Ll e o

coding unit. lnsmra@st@ﬁecwé\m‘eom@ge @ataunithe |rﬁage'fdh{9m§é©c5dmt23moﬂhél\ﬂﬂbo
encodi ng é be sel ected based on data unlts that are not |arger than

a corr % @PpaEAtHE 200 the impge dscadsr ©00; mayrReraraeoperriiolrigat are
appar at yediePane e dgfrsfr S1@edbmidan ERdApun L 710 1 s 64xGi,

transfornalo transformati on units 720
hagi ng a sizi\ ofd@Zfo’BZﬂwe image N@Odedaﬂw td hehapplet rig thai vid2d 0decoding

{r anef FRRATEL SA0e ZrFEMErIR Of ERaT GeRH bR aIng 0%, Hv g RAREeTFIQ. he
entropy decoder 520, the inverse quantizer 530, the inverse transformer 540, the
intra predictor 550, the motion compensator 560, the deblocking unit 570, and the
loop filtering unit 580 perform operations based on coding units having a tree

30 structure for each maximum coding unit.
Specifically, the intra predictor 550 and the motion compensator 560 perform
operations based on partitions and a prediction mode for each of the coding units
having a tree étructure, and the inverse transformer 540 perform operations based

on a size of a transformation unit for each coding unit.
30



20 32x32, 16x16, 8x8, and 4x4, which are snaller than 64x64, and then
a transformation unit having the | east coding error may be sel ected.
FIG 14 is a diagramfor describing encoding information of coding
units corresponding to a coded depth, according to an enbodi nent of

the present [mggRicuRir, inZSriiee t® depstimitdiat refdiéneé ihhge ol ifteicpreittiog of a
apparatus 100 may encode and transmt inforpmation 800 about a

partit i ewregtaerediciionryml ithm netpnagupensgiee86€ mrefereritadly chegks whether a
i nf or mag i t ' t: O ILef |
" R ERERAPRor3 SRR Aok TR o Bt 0RO e
node. Tine raerhainireg referdd@ listdi afathescolidoatethbiank aleordfemred Hapwheh raotion
partitip rediction of a cur

Pofi ng. BRTEtiae B e et SR colsGasRtnme Tist Braane s of the

encodi ngp|ideateéd'bloRRlis gﬁ&b%tiﬁw fefefreH t8XaPBhRver VER Y meadh MfoHfbfion
CUO havi ng] a size of 2Nx2N may” be split into any one of a partition

802 havohihesfirst refersnceNict joea ned repdst isincesthe firat refgrencsi lisé obthe sllgcated

B e of PRI Bt o Pt o PR ssBberBaR® EBR ey RERSEY pilfer tpe
to i ndi emh&inibie réferéd Miatst iof ithe SoHbdated rock Hréeradérrddddd. tTige motion

partition 806 having a size of Nx2N, and the partition 808 having a
silfe of CoRRensator 5pRemayf dptrEMinenagelerenes dist ot the pue@nt mprerichigry sinés by
each paytiiti+RR. -3 | | ; | Pl d

o pr oct PP (RE el EE I of thk DIbEBRBbLE b AT PR GBeatERCfes
i nf or mabéemp8dOimeéd.e., an intra node 812, an inter node 814, or a
ski p node 81 . _The infarmation 820 indjcates a transformation
ini © to be baGdI%I5 AREPTEMALT TR HeePerCobid URte Ao G G FeripS. and
codi ng partitions, HeccOXAAB IS anldhgbddimnt of el preBentinbemton.be a first _
intra transformation unit 822, a second intra 10 transformation unit

824, a fir st Thaviseoengesing apparetusuh?qd apdé)e videa deseding appasatus 200 use
t for. i it. . T i .alk i .
0 or oy Prefitet Gdind eBis sgras o I A RERG AP Ih A, | A maximum

ext r act heighit, s maxireumnividtineand a rd@kimuia Qepdin df 828ingounittemagi beg adaptively
o ek e hec RS e A0 Dot o e o B et by
of the preesnt giperkideper codingRirifs heESHMRL tP ST Beay R defermined
indicate a change of a depth. The spilt information indicates whether

a2eodi ngcapndingdo the predalatmidegdtrhaxigiuspbize df the cedidgngituni ts of a

it 900 hawd i NSTRENG sl 5od i Bin USRY. GesRRUTRE HhiheliRter

parti titespreiseat praehtibhOthd yiiida halghband hiez@afimah W2 b ,the coding
partition type 914 havi ng a size of 2N OxN 0, a partition type 916
havi ng @ity 2ee 8ACINGAK ard dhe dnaxigusy depth s+ yivethes gastnthagnaxig|wie depth

N_OXN_QefdisGo &ﬁotgﬂ‘{gynﬁ'dérﬁttfrﬁéﬁhé RBARRY it iLBpRYAGR R mbHE bothd

whi ch are obtaine
25 unit to the minimum coding unit. Since a depth deepens along a vertical axis of the

hierarchical structure 600, a height and a width of the deeper coding unit are each
split. Also, a prediction unit and partitions, which are bases for prediction encoding
of each deeper coding unit, are shown along a horizontal axis of the hierarchical
structure 600.

30 In other words, a coding unit 610 is a maximum coding unit in the hierarchical
structure 600, wherein a depth is 0 and a size, i.e., a height by width, is 64x64. The
depth deepens along the vertical axis, and a coding unit 620 having a size of 32x32
and a depth of 1, a coding unit 630 having a size of 16x16 and a depth of 2, and a

coding unit 640 having a size of 8x8 and a depth of 3 exist. The coding unit 640
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25 symmetrically splitting the prediction unit 910, but a partition
type is not limted thereto, and the partitions of the prediction

unit 910 may include asymmetrical partitions, partitions having a
predet ermi ned shape, and partitions having a geonetrical shape.

Predi ct haying fis® dize %I Sx8r ARPHeaHpth BE Bfio aMRBiIMIMOARIiRR LAt | on having a
size of 30 2N Ox2N O, two partitions having a size of 2N .OxN. O, two
partitions h&bemgedicken angrand theopartitionsaf adwdintrnit @re werangedajoag the

si ze of pDfIiiLOaxRCEoARG 10 SRANUAAR | 1] BihdrVRErasTP 1BE Sifild O 610

encodi ng i n an rntra node®and "an i nt'er’ node nay be perfornme

partiti bal\ﬁiﬂ@ahé mg]zet bEG&kB‘eangfthéN:l_@tHNb_ng isNa @é@tﬂigﬂon wg%_grecﬁftﬂm unit
N OxN O The prediction, encodi in.a skip de is perfornmed only o
the 34 "ﬁé(r*??tﬁpgh IHQRaTElIRM '@‘iqg%ﬂgf” e @UE%@Q unit 610g] 0.8 péft't%" 810

encodi ”H%\'ri AG b8 9 BE%:PHS%H’&%MSO& £RSORGHe Istee Sre @t iprﬁ?@ g@é%?h

t hrough 9187 are conpared,” and the [east “encoding errofr I s term ne
anong t the gize of 82xd, torpestitiants Gi6 badoditheysizerafi32k382snal | est i n one of

the partitiog. types 912 5t.hrough 6, the prediction it.910 ot
bo spii ¢ 1 ne S TaaaaitiAh U b e coin BHESRT haBelfe e g B he
snal | esthel BeptheoPar alyi 6@ df}ipm@l@artiﬁoﬁb?mﬁmdéd ahang eddinP il 620, J.d. &
split the -Pal’tl tion type 918 in operation 920, and encodi n% i S .

r dPeat cRditipe OROrhAMiN® A sdzr1Ph32XiH. traroimsird hQV'HQ depiz oh 52218 nRar4tions
si ze of ) j rQr. A

or edi ot D5 4958 B 1ER2 HnpMbt BB ORI R B AIOE 550

havi ng a dep®imitarlyl agrddiztion umitalf tBé&codidly uni{ 850 Balin@)thewjza ofc1 éxdé and

SR B A A e

havi ng garitigs halint 2 328 of. 1636 iRclBaed irt ﬂ@ﬂcdd{ﬂg uBit$30aphAtiofs $32haing
N IxN 1. 15If an encoding error is the smallest in the partition type

948, a @ ejxerofi xdh pagiipnsrtid haviog 2 sige 951 61 ared partitions 36t ypdn®asize
in oper%')&n 950, and encoding is repeatedly perforned on coding
units 960, Whi ch have a depth of 2 and a size of N 2xN 2 to search
for a m ni nuBinsieiydiangreeiotion. uthentie cadingLunitde4d havimgdthessiké tof 8x8 and

operation according to each depth nay be, 20 perforned up to, when a
depth 80&%%1%9‘!1,3 RY g spfit 4 @&%ﬁ@%lﬁéﬂﬂ%%#&&@&%uuﬁ%,m@
a dept hyd$iti 5 I r; i ' i i
o ARty Lo Uty 5 o R0 il iz having
cafr espsineliof @xto partiieps 64 having iss sigpl aft4%8n angepartitions 840 having a size of

pr edi ct&o‘P unit 990 for prediction encoding a coding unit 980 having
a depth %t d-1 and a size of 2N (d-1)x2N (d-1) may include 25

partitions of ard td Wdetdrniii@eth@9at heystnend sddedl @epth of the coding units
2N (d-1)x2N (d- 12, a partition type 994 having a size of |
2N_( d- 1900¢tifding) they ngadmpm §adingpenib &4 Oh dbe fedings vpik dsgterminer 120 of the

N_(d- D%%&?ﬁf@mgaé}ﬁjpéfgﬁggﬁ 0(% irt)%HfoPr%Q%n%gginﬁaaf‘éir %gd@g;lgéfsegé@esponding to

N (d-1)x I ction encoding
pesf or neathodepthéngladed in the maximgnaodirgeunt 620N (d- 1) x2N_(d-1), two

partitions having a sjze of 2N, (d-1)xN (d-1), 0 partitigns .
having & si 78 RGT 3t 8eBRr eaUDg iR ACesPkia fooenthaPalydine. A5 iy the
N_(d- 1) gchhé Hadde BRAThEZRAR §iDe iMaEhidd 8 they BEBthISEe SO UFdr ¥%8nife, four
search for a partition tg/pe havi ng a m ni nrum encodi ng error.
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 {0 compare
30 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.
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
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Even when the partition type 998 has the m ni num encodi ng error,

since a maxi numdepth is d, a coding unit CU (d-1) having a depth of
d-1 is no longer split 35 to a |lower depth, and a coded depth for

the coding units constituting a current maxi mum coding unit 900 is

det er m foeckach gredidtidnami ia tharcbdingomitsygsredpondmgcior thendurramt idapth, along
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set to dorrespondingeodingaeitdat a and encodi ng information extractor 220
of the video_decodi ng apparatus 200 may extract and use the .
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appar at%@'g%ogﬁrgy?gigt g?n%\}edhg Q?Btgfr?f”'“.gﬂ"am’%‘c sp |l!t)€¥:&5r)1r or rraqtﬂi; O%SIP% 81,8
as a 25tramsidedatitrpthithy2Q biavingsosize of 32882mt i on accordi ng to dept hs,

and use info ti,0 ut _an encpdi node, of .t he ryespondi ng dept.h
For decod ngh. uth G colihe P 1A el PErnd site St SN ACFRGIE Prekll By
rel at i ofeidrihiRg tNE GansREMAgioH U 8adi¥PthePiradéfdmation Dhits ha0iBg, thardize of
transformation units 1070, according to an enbodi nent of the present

i A%ent i B3RO TAE1@odi¥y aRdt §x4010Nighe aco dBR@llani thenh&dxad. aand etben a
Struct uﬁgnsfSHﬁéﬁ‘gﬁrTigbggipﬁ%@%q c88ﬂ§'c}e§{&r%§g§5§f§%%1&¥d.t he video

encodi ng appar a a maxi mm ng u e prediction
units 1060 aFiksS.padtist aodiageim foedestribinguanteding infacmatibnt dfe codidgngnits

units 1010, and.the transfo tion units 1Q70 are transfornatjon
inite SOTEERNOIng e Botrasd HARLS efaeding 16 an GrbRaIB,on the aresent
maxi munheerkidy 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, Hnel ougBat unik 120 afethehwded ansoding apparatusn200 mep Encodesnd

T0s2, taEmE iR 08,2858 5 oofion R TuBlmfih BIosBiht dBfguoton
encodi ngots] 45d MdrnatiéH.620 BBt a¥ia2of 4 GdBisforAflion LfiXor @ach LOBHhgaurt
obtained by splitting the coding units in the encodlélég units 1010. In

ot her VEATERSPORAING f0i dACESHESPING as frforpatioRabawt an ¢oaering g308e. 1050,

Tot6, 1045 g MisEBefoncbUb, ieRtdhod \ARneRER 2Bl SRRETOLE sprition

cadi ng abtbinetiB2spliBnga 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
having a size of 2Nx2N, a partition 804 having a size of 2NxN, a partition 806 having

a size of Nx2N, and a partition 808 having a size of NxN. Here, the information 800
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10size of NxN. Prediction units and partitions of the coding units

1010 are smaller than or equal to each coding unit.

Transformation or inverse transformation is perforned on i mage data
of the coding unit 1052 in the transformation units 1070 in a data

uni t thaboitsa pﬁﬁitibﬁﬁ;giehisrsét"ﬂ@ inm@ﬁtﬁg)n@rﬂﬂthé%ﬁﬁitioﬁlam h4VIgg @Qstz& 8 2NxN,
units 1014, 1016, 1022, 1032, 1048, 1050, 15 and 1052 in the

t r ansf otheerarbiion BB hiavomeca aize afiN2Y.énd thegrariitinss808 having apsisaiof Nxdh
Nt LS, 2000 1 fnd %g{fm%ftioﬁ' 87g iﬂ%a?{%gnez)ﬁ%dig%cg% hﬁﬁédé!‘oc;fdéacﬁ ft&;qrﬁg&?o For

encodi ng and décodi ng appar at uses perform i
pr edi ct examplenthe nfestationt 8 th mayoihdicate anpeds af padictionagrsfodingapedormed

and i nverse transfornmation jindiVviduall n a data unit, in the sane
cofii ng SMARATERNR indictag By themiBEmaGPn 800y ah 1lia MederbiZyag iBte" daede
of codi g4 W4 skipanédWade.hi erarchical structure in each region of a

maxi mum codi ng unit to determ ne an optimum coding unit, and thus
codi ng uni t sThavinfegmatior @G indicates ea dtansfarmationaynibdo obe diased. on when

ani . 1 AraTREn AR 2B RN R T of bkt Bhaalnn abel. SEMBR, the
pr edi ctir@isfoRfigtiorfnmit afay bEOA st antraieaisiomsatied ©hitag22 anséedorl iirdra
unit. Table 1 shows the encoding information that my be set by the

vilBeo elfRBHPHBANAY Wilc8dfng Hpainierubassioonation utb 828alirea1segmnd inter

o e apmagBE g Bgacn, o1 U1 YL B te o 2N A

Type Size of ThHe anafedate and ednodinBapkeateatidy eEtractde 220 of the video decoding
apparatus 200 may extract and use the information 800, 810, and 820 for decoding,
according to each deeper coding unit.

15 FIG. 15 is a diagram of deeper coding units according to depths, according to
an embodiment of the present invention.

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

20 A prediction unit 910 for prediction encoding a coding unit 900 having a depth
of 0 and a size of 2N_0x2N_0 may include pértitions of a partition type 912 having a
size of 2N_0x2N_0, a partition type 914 having a size of 2N_0xN_0, a partition type
916 having a size of N_0x2N_0, and a partition type 918 having a size of N_OxN_0.
FIG. 15 only illustrates the partition types 912 through 918 which are obtained by

25 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
geomeftrical shape.

Prediction encoding is repeatedly performed on one patrtition having a size of

30 2N _0x2N_0, two partitions having a size of 2N_0xN_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
performed on the partitions having the sizes of 2N_0x2N_0, N_0x2N_0, 2N_0xN_0,

and N_OxN_0. The prediction encoding in a skip mode is performed only on the
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Infra Inter Skip (Only 2Nx2N) Symmetrical Partition Type Asymetri cal
Partition Type Split Information O of Transformation Unit Split
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20
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30

partition having the size of 2N_0x2N_0.

Errors of encoding including the prediction encoding in the partition types 912
through 918 are compared, and the least encoding error is determined among the
partition types. If an encoding error is smallest in one of the partition types 912
through 916, the prediction unit 910 may not be split into a lower depth.

If the encoding error is the smallest in the partition type 918, a depth is
changed from 0 to 1 to split the partition type 818 in operation 920, and encoding is
repeatedly performed on coding units 930 having a depth of 2 and a size of
N_0xN_0 to search for a minimum encoding error.

A prediction unit 940 for prediction encoding the coding unit 930 having a
depth of 1 and a size of 2N_1x2N_1 (=N_0xN_0) may include partitions of a partition
type 942 having a size of 2N_1x2N_1, a pariition type 944 having a size of
2N_1xN_1, a partition type 946 having a size of N_1x2N_1, and a partition type 948
having a size of N_1xN_1.

If an encoding error is the smallest in the partition type 948, a depth is
changed from 1 to 2 to split the partition type 948 in operation 950, and encoding is
repeatedly performed on coding units 960, which have a depth of 2 and a size of
N_2xN_2 to search for a minimum encoding error.

When a maximum depth is d, split operation according to each depth may be
performed up to when a depth becomes d-1, and split information may be encoded
as up to when a depth is one of 0 to d-2. In other words, when encoding is
performed up to when the depth is d-1 after a coding unit corresponding to a depth of
d-2 is split in operation 970, a prediction unit 990 for prediction encoding a coding
unit 980 having a depth of d-1 and a size of 2N _(d-1)x2N_(d-1) may include
partitions of a partition type 992 having a size of 2N_(d-1)x2N_(d-1), a partition type
994 having a size of 2N _(d-1)xN_(d-1), a partition type 996 having a size of
N_(d-1)x2N_(d-1), and a partition type 998 having a size of N_(d-1)xN_(d-1).

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

Even when the partition type 998 has the minimum encoding error, since a

maximum depth is d, a coding unit CU_(d-1) having a depth of d-1 is no longer split
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Information 1 of Transformation Unit Coding Units having Lower Depth
of d+1 2Nx2N 2NxN Nx2N NxN 2NxnU 2NxnD nLx2N nRx2N 2Nx2N NxN
(Symmetri cal
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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 980 having a lowermost depth of
d-1 is no longer split to a lower depth, split information for the minimum coding unit
980 is not set.

A data unit 999 may be a ‘minimum unit’ for the current maximum coding unit.
A minimum unit according to an embodiment of the present invention may be a
rectangular data unit obtained by splitting a minimum coding unit 980 by 4. By
performing the encoding repeatedly, the video encoding apparatus 100 may select a
depth having the least encoding error by comparing encoding errors according to
depths of the coding unit 800 to determine a coded depth, and set a corresponding
partition type and a prediction mode as an encoding mode of the coded depth.

As such, the minimum encoding errors according to depths are compared in
all of the depths of 1 through d, and a depth having the least encoding error may be
determined as a coded depth. The coded depth, the partition type of the prediction
unit, and the prediction mode may be encoded and fransmitted as information about
an encoding mode. Also, since a coding unit is split from a depth of 0 to a coded
depth, only split information of the coded depth is set to 0, and split information of
depths excluding the coded depth is set to 1.

The image data and encoding information extractor 220 of the video decoding
apparatus 200 may extract and use the information about the coded depth and the
prediction unit of the coding unit 900 to decode the partition 812. The video
decoding apparatus 200 may determine a depth, in which split information is 0, as a
coded depth by using split information according to depths, and use information
about an encoding mode of the corresponding depth for decoding.

FIGS. 16 through 18 are diagrams for describing a relationship between
coding units 1010, prediction units 1060, and transformation units 1070, according to
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

each of the coding units 1010.
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Type) N 2xN 2 (Asymmetrical Type) The output unit 130 of the
vi deo encodi ng apparatus 100 nmay output the encoding information
about the coding units having a tree structure, and the imge data
and encodi ng information extractor 220 of the video decodi ng

appar at us 200\!@% depth 8th maemens edding umtfugrmtm@rco@h@unrtmowotﬂémhs
uni ts havi a tree structure froma received bits

i nf or ma®f Ina&n&aﬁ@é 2\ahek He4 arQ:ﬂJN%QihS@BGPW@gumltﬁ 11051436919 ?Qﬁfg 1023
codi ng ‘1'@5(5 Sau‘?& 195&‘%‘@2 %%\%hﬁb H* anlﬂbll}nl 29“19546‘18% rﬁiﬁo 1082,

depth d a cu guhitis no’lo
split |atud) 1948@5313 dadtdepth$ofacamm@dnnhepono 1301@2 1944, add rlﬁﬂﬁlanat41 on
n _node,

P 8nst or hat 1 b i prediEierh bR Fiosgg sPEre ?H%Ofﬁaaéaﬂtaebﬁ‘* 1916 922, 1032,

cur rent 164gli FIGSG”WOSQS dridr 1oy éRal 'dbtﬁﬁé@rgy %I&t%gt kE’{‘f’e Sdidg units 1n the
i nformation, encod |Bg i's independently perforned on four split cod mg

units oeneodingeinitadprn. h pitedivardsnpanbtien ixpesbis tbﬁ@odmgamnltaﬂ%é 102

mode’ a8 4l THEE naRe R FeB SRyl R g B iy e e,
def i nedaadhl1p5RMhavepardizd iop XN earithi pegrtifiors ityree of tiNg@dng unit 103hdas a
I nformati on about the partition type may indicate symetrical

pdPt i t | ¥R tfpisNhalregjctien ewitgra QNA'UOQM thexeading pinitRxt 10nAre sMaller
obt ai neghaRVorsy ({Ug? gga{ bb!d[ﬁ?'drﬁtt' ng a height or a wwdth of a

prediction uni asymretrical 20 partition types having sizes of
2NxnU, 2NxnDJranisk@atandomiveige Wansfnrmahomm perfoimbg crsimags diataalof yhe

litt th f h it. The..
et Pkig i1 8 e tsabHaGoatdl wRS J070USh 48kl Mt s smabendgen
be resmffetd;dcﬁhg upitt pasTEd Al¥o Sthld éédlﬁ@ Jnlit@ toaiughn1ef 10be, PodEli 10480050,

unit in 1:3 and 3;1, and the asymmetrical partition té@es havi ng the

silzes oﬁintﬂ]ﬂﬁéﬂ laﬁbeﬁmrﬁ%ﬂiloﬁeumﬁ dafeere diffefeabiramnibgseyin dhe inrediaon

1 ot SR QRIS HEAL o SRS shfode 3 gt ol B ing and
decoding apparatuses 100 and 200 may perform intra prediction, motion estimation,
motion compensation, transformation, and inverse transformation individually on a
data unit in the same coding unit.

20 Accordingly, encoding is recursively performed on each of coding units having
a hierarchical structure in each region of a maximum coding unit to determine an
optimum coding unit, and thus coding units having a recursive tree structure may be
obtained. Encoding information may include split information about a coding unit,
information about a partition type, information about a prediction mode, and

25 information about a size of a transformation unit. Table 1 shows the encoding
information that may be set by the video encoding and decoding apparatuses 100

and 200.
Table 1
Split Information 0 Info?rglgtion
(Encoding on Coding Unit having Size of 2Nx2N and Current Depth of d) 1
Prediction e . . . Repeatedly
Mode Partition Type Size of Transformation Unit Encode
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information of the adjacent data units. Al so, a correspondi ng codi ng
unit corresponding to a coded depth is determ ned by using encodi ng

i nformati on ohe pWaYk UK 130 ghdhe hidea amcedingbappatus 108d@aydewpHs the
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adj acentlatdasd @nicbdingeinfardiatigni edtterotert 220 offthd alideaidietsding stgepatus 200
coding units adjtagrgnt té), t he, curreent coding unit be directl
in gml@ture

T8, ,
rePerr e SHAR Hiegncoding Injaralinn abpsl {1e Pciag LN EdIRVInG 8iTFRE
i s predighedrdiatrsd BitstRmedi ng information of adjacent data units,

data units adj acent to the current coding unit are 25searched using
encoded i nf oBpiitt informeftionhinditates wiiethgr armireemé coding biatll iadjplit éte coding
codi ng unjt e lefer fo.for predicting,.the.cyrrent codin .
it Sl S Bl 2" 3Ruf B PlarBhat e fosTily EBHEHIE Bon b, whicn

bet weena gufredt badingiunit i8 Ny IBAGEHE s0IN intdi d IoWeraldpiti tistd €dedPddpt, and thus
transforpation unit, according to encodi ng node information of Table
1.1030A iRBrmatisncakAWA @ﬁﬂtt'OI‘Bg’@ei Regdiefian Bulen@nghatsize 902, trangfqrmation
1306, : ' Ak3 LB, de ine :
codi nglﬁﬁﬁna}sg%g qe;fﬁéﬁcfgg?ﬁ%%éﬁlégqﬁqﬁg c@éﬂg%‘g’%%“ﬁ%gﬁﬁ ?hlpﬁg}rrnn%ris r|1|t
may be aatordiogto thefsplitrinfommatadm wincadingr isiindependgndy gferfonmedanh fapr split
uni t 1318.haviﬁ g zi ze @f thxZN may be set to be one of a partition
type 1385RGYUN 80 APV BFPUNK2N, a partition type 1324 having a size
of

A prediction mode may be one of an intra mode, an inter mode, and a skip

15 mode. The intra mode and the inter mode may be defined in all partition types, and
the skip mode is defined only in a partition type having a size of 2Nx2N.

The information about the partition type may indicate symmetrical partition
types having sizes of 2Nx2N, 2NxN, Nx2N, and NxN, which are obtained by
symmetrically splitting a height or a width of a prediction unit, and asymmetrical

20 partition types having sizes of 2NxnU, 2NxnD, nLx2N, and nRx2N, which are
The

asymmetrical partition types having the sizes of 2NxnU and 2NxnD may be

obtained by asymmetrically splitting the height or width of the prediction unit.

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 nlL.x2N and nRx2N may be
25 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
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39 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

si ze of nfijde?hhd w8 tybes M Qﬁé@ﬁtbp%éd@ (Ihr GASF WIFas | @%p\-lhiﬁféﬁhéﬂ%)rf bRte

of a transformation unit is a type of a transfornation i|ndex.
si ze of trangfotmatien onitds Oo thesize Qj‘dhed@mﬁdmﬁjlomumlhmayrmef\kxﬂhhmm@h is

Lype of Trice BhTRCCRRRtcaeiid ko aBAtaREn B ie inéffroftygliéh Lk ?

to be sihagandfemhation anitd heaypies bbtalﬁ@d b9 splite’ theZlrrenid 2édink3adit. oAlso,

1328, a _transformation unit 1342 having a size of 2Nx2N is set if
spBit i ﬁﬁd?ﬂfﬁft'%wpﬁ@ the gar rﬁpb’é‘?dlﬁg ugitinaying berizs eh2xeN is g aymraﬂwcal

Lranst opgmtioR s 4 sika i ) . erﬁat%rfggfgfrqéy%mhﬁ%{?d'uft ng%hﬁbﬁ%(pe of

flag is rtion set 10

i.e., tﬂne paurtdnt i oodingpenit332, ad 38dymtrg3ical o pattBids, tynp&rdlhnsf sizentof othe
unit 13 aV|n a size of ﬁ%wls set if a TU 15size flag is 0, and
a trans %'? fna 'th"ltnl@’SQle G a size of N2xN'2 is set if a TU

size flag isThe encodlndq‘ﬂ{féfrﬁéﬂ'& teholt %odir% uhhte H-é%lﬁg Zaeh%bagtru&u?é may
flag having a val ue or or 1, but the TUsize flagis not Iimted to

11Bi t, iaclide at lgast @nﬁmfua)@oclmgt umibgopesperdiag daia apdgd sieipth, & avedigtien
U
e, S p T Bl Fhe SoH RO EEARBF3A g SBeh goptn may

exanpl einafude atr kast onevdf arprendﬁan unit and lah nihinsurm aget com@irdng ehofsame
transf ornat j, Hgnlt that has been actually used may be expressed by
usi ng a®i%9 E‘Qm@t'o&‘ a transformation unit, according to an

enbodi nent oAcéd“r@w@'i)?%ﬂét dét%srﬁmédoﬂheﬂ-fégeéoﬁ?d'en‘t“dalfh %nﬁ@’&r@‘ﬁ%lﬁdé@l@%

m ni nrum 25 si ze he transformati on uni According to an
erbodi ngameofodihg pnésemewnremg o, thérecadete aleptic oby neprappEmat ercotd @y

i's capable of. enc m t ransf. rmat on unit size infor

o e antaRtieBr o8 M S et R ARG, e fartebSkie SRl cunit
flag. Témrésgpomdingto encstlid depiieisndetemmedr agasjsmgr@hc@dlngnnformtaﬁ@n of a
| nformatlon the mnimumtransformati on unit size informatjion, and

the 30 daaxiniuenduhys Adistribytingyofisededdantias)in ﬁtma@mwpsodmgwlamag be
to an egh %g@t of the present invention, the video decoding

appar at us nmay decode vi deo by using the maxi mum transf ormati on
uaot size | nAmcmelinan ift lae amrnanraunmdlmgnﬂhcbr matpredictad tbaseﬂe on encoding
i nf or mat and m TU.si ze

.th
6126 o MpTiAtPAno" AOICRt (A HTis AsROR THORSIRLRT £t Units' in GBeper

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

25 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. 19 is a diagram for describing a relationship between a coding unit, a
prediction unit or a partition, and a transformation unit, according to encoding mode
information of Table 1.

30 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
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transformation unit size is 32x32, (a-1) then the size of a
transformation unit may be 32x32 when a TU size flag is 0, (a-2) may
be 16x16 when the TU size flag is 1, and (a-3) may be 8x8 when the TU
size flag is 2. As another exanple, (b) if the size of the current
codi ng 2hixN, iasspa2itid8 tape 1826 hawimg musizé refridt2M natpastitiamiypesi 328 ihaving a

32x32, th f f t be 32x
3232, (L) N BrtiohgyPRcl 2 hRtneLs s of AL, A geriibre Bibe: 4336
val ue OhB@[hgté‘é‘iﬁe &f 2NXHEE & ﬂi'&nﬁbﬁ & 13@@ h&{nﬁasa‘ S8Ry 'nQRZN“bhd ‘éaﬁﬁ}%on

be | ess than 32x3 anot her exanple, (c) iIf the size of
t he curtmwf@dhargn@msnzegfaax@d and a 10maxi mum TU si ze flag is 1,

Lhgn, e T SoiCp TP oPealiotnallit By o rorS HbaRABATER TS

t he maxarype btlasraresfoingtiorsindiex TTae iy oiheckaskdarmatiormuit Bfesponding
transformation unit size is 'MnTransfornti ze', and a transformation

unit si @thestrapsfermatipn dndexhgiav he ch@ngeQ@qr:pabng Jo@® praghgtion unit type or
150urrepéﬂﬁbﬂltmﬂh@r}§{ﬂd’r§ﬁ on unit size '"CurrM _nTuS| ze' that _can

be detefmne current” coding unit, may be defined by Equation
(1): CurrM nFFmSez&nmplemhe(ri\ﬂhaneahMmtwﬁl igset to be symmetrical, i.e. the partition

Rl bR b r iRy da2Bnb 1 a28ch CEppRMstRelutl THE Fenhd & ke 26EN

det erm l’;*,e@et Nt ts*b‘ﬂt QHforrn‘ﬁ%hoﬁOQTLm%k@'ﬂaggao’F rAnedrfomiatom Whitt isSiczeand a
' Root TuSi ze' when the TU size denote a maxi mum

tr ansf otrﬁrmfpaﬁamn Hng |1§é4th$é[tn90®ﬁ|%§é3fé\b{hédﬂ e} if & TLheize flegdsnl. | n

Equation (1) &ﬁhﬁ e“?é&%?%%gﬁlm&rlgg?xé tHg %&lﬁﬁ)natype 1332,

transformatlon unlt Size he ' tr I on’u

' Root TubB34'133shen 1888, 4 lrt]taasfmmfahag unit 1352 m\sm tatsuﬁe 652Nxﬂmﬂ}§3etaf aTu
tines corr spon to the maximumT
' NPnTr aﬁ'§f3 F%L- e%rtaé@foémﬁt'ﬁﬂ rHivh TQ%E?WP%& ?'éﬁ °§ iN/@xNfghigssetdf a TU
smal | ersi!?kl'éﬁﬁé"lom anmong ' Root TuSi ze/ (2*"MaxTr ansf or nSi zel ndex)' and
‘M nTrans I ze' may be the current m ninumtransformation unit
si ze ' Curr M Refesring to Flﬁtwatheﬁreu dizedlag laajﬂagwhawgg@valeapr@dm dput the

i O SR B AR 2B rarht e oMb Hen 2 whFohealy

type of s;ﬂltph@ﬂhgtaoﬂeméﬁuc’ture whll'_e)l‘th@xmlplsme rfliagalrﬁ#ééﬁﬁ fiRned0.Cct iSpit
node is an inter de, then ' Root TuSi ze' eterm ned by using

E&Qatlokﬁ‘f({rﬂ}at@éll @\UI ﬁlzgq,ﬂag} i @2§rangf9rmatlon un|t may be an example of a
transformation index.

In this case, the size of a transformation unit that has been actually used may
be expressed by using a TU size flag of a transformation unit, according to an
embodiment of the present invention, together with a maximum size and minimum

25 size of the transformation unit. According to an embodiment of the present
invention, the video encoding apparatus 100 is capable of encoding maximum
transformation unit size information, minimum transformation unit size information,
and a maximum TU size flag. The result of encoding the maximum transformation
unit size information, the minimum transformation unit size information, and the

30 maximum TU size flag may be inserted into an SPS. According to an embodiment
of the present invention, the video decoding apparatus 200 may decode video by
using the maximum transformation unit size information, the minimum transformation
unit size information, and the maximum TU size flag.

For example, (a) if the size of a current coding unit is 64x64 and a maximum
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" MaxTransfornfSi ze' denotes a maxi numtransformation unit size, and
"PUSI ze' denotes a current prediction unit size RootTuSi ze =

m n( MaxTr ansf orni ze, PUSi ze) (2) 5That is, if the current

predi ction node is the inter node, the transformation unit size

" Root TufphAgformehien uhR&izddss3 B2l (29) tisePtheEive RE attrsmatbinkatioradnie nidyore
anong the maxi mumtransformati on unit size and the current prediction

uni t si 28x32 when a [T sizeflagiie O Gar2iptrRy be 18xE6 whatt theaTtisizeohagiis 1, ard
an intr ' ' . rm ned by using Equation (3
bel ow. fﬁiggg‘f‘?%‘?égﬁ’&% %;h?tﬁ%iﬁf%:lzgﬁlggj%%. 10denot gs t hegsi ge of t h(e :

current part Asiarothen éxarfolel TSI 2iee size of tMexduresritfoaidity zeif is 32x32 and a
PartitionSi ze) ' '

(3) . That, is, .i1f _the current predi¢ction node i3
t hé i nt PANIFRER trangformatina rertsize &% 3dxs4: @r&)etheﬁ ETES Qgth%éﬂSfPHEaW

size fl agsi [-an rem |
adit h‘?agpbé@ix@?.vﬂ‘leﬁrﬁﬁ 'flrJ] es\é%: ﬁz-hgg @M BERNGhE e ﬁ%;ﬂiﬁyrﬂannot be set

transformati on unit size an of the current par lon unit.
15 Howeteea vatueeother tiar Onsincenting sizenafftbe rtearistormation wiitzeanikd dxeTieSs dlean
t hat vaé'f:é%accordi ng to the type of a prediction node in a partition
unit is %x " an exanple and the present invention is not limted

thereto.  As awuesdbianple, (daf HeleReastanei diiraf iod@ihgdanie s 8AxEPahaxn
units having a tree structure as described with reference to FIGS. 7

t HPoughmaximumebld size Bawfs 3 HentthalTU sizerflag mayibe e ddedlarer theall size
codi ng ' [ rgding to the video decoding
met hod ﬂé;ié%rq%%aoc%‘él ﬁasah\hél'h%%ﬁgevritﬁ%ﬁg cﬂr@e structure, decoding is
perfornmed foTheschifmaiti misn aciefined uthdt t the eshaximumag&Udatsizeof flag is

tial i on._ Thus, icture and.a video. that is a.pjct L
sequenc My aBHORBSESIAEX FhEPIELYT tEaSATaBgORMP3izS isp MBlEs asnSize’

repr odughdd® #BR&oAhdion Urf Sideii ‘RoSITRAIFAEES WRERIhe MU Qizd f18§S81d,(tREn a
t hrough a network. The enbodi nents of the present invention na

baswr i t ewrertsmindmput tangoopatien uai¢izea\cueMindpSie thaldcambe sieterained &

recor ai AGOIRH ik ot 8 o SelbB B BHL 8 LRuali & ecordi ng med: um

i ncl ude magneuirisTediage media (e.g., ROM floppy disks, 30hard

O Bl ) a0 R ele o B P Lo (20 r PR 00 D) (e

tinder st 00 by THRASE: of 0f Ut AP oRhiRaton it SeePEurniTusize

i 20f or nthabhdcateths Idetemyingd madlee tdwrasit ncoding unit, a transformation unit size
'RootTuSize' when the TU size flag is 0 may denote a maximum transformation unit
size that can be selected in the system. In Equation (1),
'RootTuSize/(2*MaxTransformSizelndex)' denotes a transformation unit size when
the transformation unit size 'RootTuSize', when the TU size flag is 0, is split a

25 number of times comresponding to the maximum TU size flag, and
'MinTransformSize' denotes a minimum transformation size. Thus, a smaller value
from among 'RootTuSize/(2*MaxTransformSizelndex)' and 'MinTransformSize' may
be the current minimum fransformation unit size 'CurrMinTuSize' that can be
determined in the current coding unit.

30 According to an embodiment of the present invention, the maximum
transformation unit size RootTuSize may vary according to the type of a prediction
mode.

For example, if a current prediction mode is an inter mode, then ‘RootTuSize'
may be determined by using Equation (2) below. In Equation (2),
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wi t hout departing fromthe spirit and scope of the present invention
as defined by the followwing clains. I1Clainsl 1. An inter prediction
nmet hod conpri si ng: determ ning a collocated block of a current
bl ock of a current inage from anong bl ocks of an image that is

r est or etMaTransfoemShee' cdernictes a mageimurpr hesformhation yurdheide, rghdveUBete!
a first reference list fromanpng reference lists of the collocated

bl ock i den@ies@ edreny RIRdiclen URltslAS v checki ng whet her a second
reference list is referred to according to whether the first

reference list is referred to; based on a result of the

checki ng, deReotﬁuSing-anh(m%rmdlm&ZepPUsz@e.mce (2)st from anong

the first nce |st t he,. econd ref ence |ist ter 'ni.
L 8ot or once BTBGR o e buldlt bRdRECROME g Jfr hafie: IROFRERPERafeh

the col | gl 'R FUSHRE \lvhélﬁ thaml size fla@ekf@r H‘laf}ngérﬁ %hé"é?d)a‘ll]é Hidm

on the current block by using the determ ned reference bl ock. 152. The

i nter pa@@ngtth@mnaf@mrqlautransf@rraahﬁ)rlunmﬁ@eeand theccutTers PredickigneHaié sizest

conpri ses | RGeS ddidlor?fibdBO% & AREr BRRRSH L & Zn HiFLRld RN RoATERE:

current image e co oca ed he i nter predi
of cl ai may, b@/rtm‘temmneﬂdayse:lseg queatidm:c(B) ibglcxof Int Bquakmo1(8), r'PaditienSeze’
list co e fl{ reference list is referred to

fdP i nt ?ﬁsézh%ﬁZSrPftE?(PHHPng%m I9R&PEt i on for checking whether the
second ref erppeerdisé —'rﬁln'(ﬁlfa?"rfﬁ‘%fdrﬁ\&ée ﬁmtlb%&é) predi g4y on met hod

of claim1, wherein the determning of the 25coll ocated ?eference

| i st conpri sékat is, if the current prediction mode is the intra mode, the transformation
unit size 'RootTuSize' when the TU size flag is 0 may be a smaller value from among
the maximum transformation unit size and the size of the current partition unit.

15 However, the current maximum transformation unit size 'RootTuSize' that
varies according to the type of a prediction mode in a partition unit is just an example
and the present invention is not limited thereto.

According to the video encoding method based on coding units having a tree
structure as described with reference to FIGS. 7 through 19, image data of a spatial

20 region is encoded for each coding unit of a tree structure. According to the video
decoding method based on coding units having a tree structure, decoding is
performed for each maximum coding unit to restore image data of a spatial region.
Thus, a picture and a video that is a picture sequence may be restored. The
restored video may be reproduced by a reproducing apparatus, stored in a storage

25 medium, or transmitted through a network.

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

30 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
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when a picture order count (POC) nunber of an inmage of the collocated
bl ock is always smaller than that of the current inmage, determning a
reference list of the current block as the collocated reference |ist.
305. The inter prediction nethod of claiml1l, wherein the selective
checki ngitRutt dsh &6 ABnT BletsRMCand s6dpeLOMBEIpFESent inventiothardefied hethe
first reference |ist or the second reference |ist according to

whet her foleWINEhCIRiMSr mati on of the first reference list or the second
reference |ist exists. 6. An inter prediction apparatus
conpri si ng: a collocated reference |ist checking unit for
determning a collocated block of a current block of a current inmage
from anong bl ocks of an image that is restored prior 5to the current

i mge, and preferentially checking whether a first reference |ist
fromanong reference lists of the collocated block is referred to and
sel ectively checking whether a second reference list is referred to
according to whether the first reference list is referred to; a
reference bl ock determ ner for, based on a result of the checking,

10 determning a single collocated reference list fromanong the
first reference list and the second reference list, and determ ning a
reference block of the current block by using notion infornmation of

the collocated reference list; and an inter prediction unit for
performng inter prediction on the current block by using the
determ ned reference bl ock. 15 7. The inter prediction

apparatus of claim®6, wherein the first reference |list conprises

i mges that are positioned opposite to a direction fromthe current
image to the collocated bl ock. 208. The inter prediction apparatus of
claim6, wherein, when the first reference list is referred to for
inter prediction, the reference list checking unit skips an operation
of checki ng whether the second reference list is referred to. 9. The
inter prediction apparatus of claim6, wherein, when a picture order
25count (POC) nunber of an inmage of the collocated block is always
smal | er than that
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of the current inmage, the reference block determ ner determ nes a
reference list of the current block as the collocated reference |ist.
10. The inter prediction apparatus of claim®6, wherein the collocated
30 reference list checks whether the first reference list or the
second fakpsgnce list are referred to according to whether notion

I nformatT o of the first reference |list or the second reference | i st
exi sts. 11. A vi dAo intet prdiglicappainacdeompigphgsi ng: 45

e aing o r oD RIi 2 Rlibeako s Ee Gle ok 5t & ‘cﬂﬂeﬂpma##eﬁaver se
t r ansf oamehgftidckeadflzor imaye that iy eetareaprior & thencurrehtimagese
transformati on _on a quanti zed trans:‘%g mati on coeffj ci ent fronf)]eam)n

thé rest or edPidereplialy ehegking whethesmiirebreferencalishirpmeameng fefpgnce
per f or midyg of E‘Fé' @oll%ﬁf@c%lbeﬂ lsor‘efeljré’t‘f ﬁahﬂ‘ sefctifdl %h@&lﬁﬁ? %Hé_?ﬁeal‘;%’g@cond

from among t es restored by the inverse rans or mer
a not i orefermmpe rils‘aISGefefrtfrd tmrafoer@ngltathpth:erdbelfnnsj refesenes ligt i$ referred to;

reference list from anon erence s of. a calloca bl .ock of
the curront Brwskon eaPsut pb A1 EeRsnen SBIATRL e & Tles B oEaLBEaRg Telersnoe
ref er engs flons iriohg’ tﬁfe&frét&@fér@n@@ aor sHahet secohatrBRIrehdelidti r st
reference list is referred determ ning a single coll ocat ed

réference | |@¢tefmtﬁvﬁ9iﬁﬁﬁ@|'@m@ bloek of the eyreenid1pksby HRiRgtMetige deranation
refer enge 'c%ﬁloggtﬁﬂc}ef]egeﬁcé ﬁss[ﬁ%ﬁ%of the checking, and performng

I nter prediction on curre | ock by using a reference bl ock of
the current mmmb@smdr predistionaom thef curnaitibdockaby tiag tled detsairined
reference |i st 15performng inter prediction on a current bl ock
in an iFf %rﬁnﬁ%@@&r om armong the sanpl es restored by the inverse
transforner; and a restorer for restoring an inage by using

bl ocks that are restored via the inter prediction or the intra

priédi ction. 2012. ﬂh@lnteﬁeledu:ér@adha@wmamﬁuk wifereiraihe first rejgrenee fist

opposi 1 SBTERs At ROARHERR AT, hallrd Bt ih? SEltpatimace

bl ock, ‘t@rtﬂe collocated block.

3. The inter prediction method of claim 1, wherein the selective checking
20 of the second reference list comprises:
when the first reference list is referred to for inter prediction, skipping an

operation for checking whether the second reference list is referred to.

4, The inter prediction method of claim 1, wherein the determining of the
25 collocated reference list comprises:
when a picture order count (POC) number of an image of the collocated block
is always smaller than that of the current image, determining a reference list of the

current block as the collocated reference list.

30 5. The inter prediction method of claim 1, wherein the selective checking
of the second reference list comprises;
checking the first reference list or the second reference list according to
whether motion information of the first reference list or the second reference list

exists.
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wherein, when the first reference list is referred to for inter

predi ction of the collocated block, the notion conpensator skips an
operation for checking whether 25the second reference list is
referred to. 13. A video encodi ng apparatus conpri si ng: an intra
predi ctor for performng intra prediction on blocks in an intra

predi cti on node from anong bl ocks of a video; 30an inter predictor
for preferenbi al | findhiec kredichidneapraratusf¢amsprising:er ence |i st from anong

reference lists,of .a collocate | ock of .the current block is
referred to, 2SBIIQALEGLE “?!?Fé?c'k‘-i(g ng&ﬂag KO Tar @%%HHH’“?%?&P@%%QP Plack g a
ref er r egurrntasi6eK 8 adufrenvifidiefromlindng blocke ot BANGRGEItRAL ik Festof&d pR6Y
to, determning a single collocated reference |list fromanong the

fibst rigri@ecusentinnagamnd peferestaly ehgckinmwbethesa fisgkrederepnc 4ist fsam t
of the i .per ] ' i GLi 0ck
R L g R
i nf or mavhethedfa ddveondakbfarentetistrie feferrddo lacstrdiigpto whetier thieefiist téfererak
a current block in an inter node; a transformation quantizer for
per f or miSidS {¢7qH8H &nmt i on and quantization on 5a result of the intra

prediction of rifafeddd lﬂbcl@ﬂ@f&ﬁﬁ%&ﬁér,%@}gd ona réy,mn%ﬁtﬁyfchgakigg,f or

outputting a bitstream generate y performng entropy encoding on
sdfpl esdetenpining agirgle caledated referansedistromnamoogfthe dirsnefegenes bstemd

as a result of the transformtion and th nt i i Qn, 1014, Th

o deo cBeacp AR AR R R0 R rIRACE kit Fdhe FERIRBEK by

| i st comihheStionMasmatibatof e comsdatéd refdrepierdrttand 0 a direction
fromthe current image to the coll ocated bl ock, and wher ei n

the inter praginteopresiction wnt fopeeHempingfinier prrAirliolyonte serertlock by
second %ﬁﬁg&ﬁgagtérhﬂed fér%fnﬁérb?@cléo when the first reference list is
r

referre or Inter 15prediction of the coll ocated bl ock. 15.

A1sonput er readabl e recordi ng nmedi um having recorded thereon a

program for ?xecu.H]en ﬁﬂélh Sreld?c:ftﬁe)% ePprp%gétﬁglo r(‘:larll%tfp,%v%eorginctlhaelflrr%tlfeference list
comprises images that are positioned opposite to a direction from the current image

to the collocated block.

20 8. The inter prediction apparatus of claim 6, wherein, when the first
reference list is referred to for inter prediction, the reference list checking unit skips

an operation of checking whether the second reference list is referred to.

9. The inter prediction apparatus of claim 6, wherein, when a picture order
25 count (POC) number of an image of the collocated block is always smaller than that
of the current image, the reference block determiner determines a reference list of

the current block as the collocated reference list.

10.  The inter prediction apparatus of claim 6, wherein the collocated
30 reference list checks whether the first reference list or the second reference list are
referred {o according to whether motion information of the first reference list or the

second reference list exists.

11. A video decoding apparatus comprising:
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a parser for performing entropy decoding on a bit string obtained by parsing a
received bit stream to restore samples;

an inverse transformer for performing inverse quantization and inverse
transformation on a quantized transformation coefficient from among the restored
samples to restore samples;

an intra predictor for performing intra prediction on blocks in an intra
prediction mode from among the samples restored by the inverse transformer; and

a motion compensator for preferentially checking whether a first reference list
from among reference lists of a collocated block of the current block, selectively
checking whether a second reference list is referred to according to whether the first
reference list is referred to, determining a single collocated reference list from among
the first reference list and the second reference list based on a result of the checking,
and performing inter prediction on the current block by using a reference block of the
current block based on motion information of the collocated reference list, for
performing inter prediction on a current block in an inter mode from among the
samples restored by the inverse transformer; and

a restorer for restoring an image by using blocks that are restored via the inter

prediction or the intra prediction.

12.  The video decoding apparatus of claim 11, wherein the first reference
list comprises images that are positioned opposite to a direction from the current
image to the collocated block, and

wherein, when the first reference list is referred to for inter prediction of the
collocated block, the motion compensator skips an operation for checking whether

the second reference list is referred to.

13.  Avideo encoding apparatus comprising:

an intra predictor for performing intra prediction on blocks in an intra
prediction mode from among blocks of a video;

an inter predictor for preferentially checking whether a first reference list from
among reference lists of a collocated block of the current block is referred to,
selectively checking whether a second reference list is referred to according to
whether the first reference list is referred to, determining a single collocated

reference list from among the first reference list and the second reference list based
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on a result of the checking, and performing inter prediction on the current block by
using a reference block of the current block based on motion information of the
collocated reference list, for inter prediction of a current block in an inter mode;

a transformation quantizer for performing transformation and quantization on
a result of the intra prediction or the inter prediction; and

an output unit for outputting a bitstream generated by performing entropy
encoding on samples comprising a quantized transformation coefficient generated as

a result of the transformation and the quantization.

14.  The video encoding apparatus of claim 13, wherein the first reference
list comprises images that are positioned opposite to a direction from the current
image to the collocated block, and

wherein the inter predictor skips an operation for checking whether the
second reference list is referred to when the first reference list is referred to for inter

prediction of the collocated block.

15. A computer readable recording medium having recorded thereon a

program for executing the inter prediction method of claim 1.
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