[ 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 | MAGE [ Techni cal Fi el d]

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

st or i ngpbSH glution or high quality video 15content is being
devel opgﬁ\’%ﬂl ngﬁglla]l ied, a need for a video codec for effectively
encodi ng or bEIdHOBANDARPHRATEED FOR OOBINGMBEGUAND METHED AND

Vi Beo. | APEARATERTAR nRGE R B Y nrotaGEN AN A IS FERIREEIG Tion
nmacr obl geiNGauODAOT ATEDS/AGE ned si ze. | mage data of a spati al

region is transforned into coefficients of a frequency 20region via
frequency transformation. According to a video codec, an inmage is

split i aving a predeterm ned size, discrete cosine
transfoD{r?g;pBIc?%H(s%@) is perforned for each respective bl ock, and

frequency co€hé pedsamt inventior melattadtol anndtioek andiappardtos foragriadding a video
cal cul at.igon of frequency transformati gn. Conpared with image data of
2 18pat | U IPiEG PERAICKESLAT] BlathNCogtPensalian A6y el bANG ABPREHS (P
conpr esg&shdind a4aRA ibGitef bre®tftitaid mdiR8& i pisatishue of a spati al

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

transfo Lon is rformed on the prediction error, a |arge anount
of dat a[rdr%ifggoémpr%'ﬁﬁf ormed to 0. According to a video codec, an

anmount of dang heedwdre 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 30snmall-sized data. [Di sclosure] [Technical Problem
The present invention provides an inter prediction nmethod and
apparatus for determning a reference image by using a coll ocated

picture, a vTHepresemihvemtiontphoddesdnanter pestictisrosietttod@hdagpsiatus for
inter prediction, and a video decodi ng nethod and a vi deo decodi ng
appar at G@te&mﬁ""i‘%ﬁé’?f%ﬁ@éﬁ ERagmby S'Frfﬁﬁﬁ@'@&at@bp'@tlir@n? video engqeing di ng
to an a iod i : i r OV i

pr ed ot e ad A I Baciting BERou Sf intet ThenicBoR A XM uq it

cur r ent mefttomkand aavides decadingagpafatosnvianotey poédictien.of an i mage t hat

is_restoged. pri .the current inmage; preferentially checking

whét her gleqq}'ﬁéqa?tﬁéﬁt&ogﬁce list fromanong reference 10 lists of the

col  ocat ed bhgg&dtdiry t'b%r?éé@%tb@ﬂa@‘?re‘é@h?ﬁvbﬁ%d tﬁ@l@iglﬁgviﬂ?ﬁtalﬁ?ﬁte?
et her t he

second reference list is referred to according to wheth I rst
r ef er enktgdigtion methogfiagludingtdgteraiving @ ok btoctsfof iereurseid diloakpf a

ot or oridehtdmRgRdn SR REER bEATITRE Mgt et BRAMRIGo 1 srbbltce
bl ock oifmddes peefer@itialiplchetkihy virsdingr anfitst eefererice st fioan aplonghreference
collocated reference |jst; 15andﬁ$q¢;rform ng i.nter prediction on the

Cl]Prentgsﬁ? gEthessolipsptcyl Blaek ioiedeme ijand saleshraly sheeking wheiher a geernd
Ef fects i

féfk'%t'ﬁ Ykt i%'?@f"éﬁiéaﬂtoaédco?&iPBtt:ﬁ Wl'feﬂlle%rttﬁe crr.frs(}rrt@)fe%ﬁa&ﬁ& is FBY8RRd to;

include(?lnt e reference list o e collocate ock 1n order to
det er ni basachen agteulbatthe chepking, detenmi@ing er singleldoiokatedtrhterendelist from

dictij . f tiall k t first ref
i st | rnaBg Aae Pt e eneied g g8 sSEepih elerance ot Asuioiatie 7 CapIeee
to a dipleek bpthd GareritfoskUisy esihgthetdn inforbiiohdfltRe abiskNe® edfetrehdeist;
collocated picture. The inter prediction apparatus nmay selectively

chgck t3Rd peraimingdntes perdielian on sescurrenidloekby Habgdhs slejerpriaedss i s

ski pped..i Lasgss for determning the reference 25i mage of the

curren?relt‘;(lé}g@&ggy 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;



ef ficiency of a process of determ ning the reference inmage for inter
predi ction. [Description of Draw ngs] FIG 1 is a block diagram
of an inter prediction apparatus according to an enbodi ment of the
present invention; 30FIG 2 shows a conventional nethod of

det er m ni ng BIG.ef &y & flowchar @éahyntes pragdicticromketical #ctartingko an FI G
3 shows a r&E't hod 0(%f determ ni n% a reference i mge by using a

col | oc_a?'@& R, éh%ﬁf%ﬁer‘@"i"@ HANenbodi ment of the present
Invention; F(G. 5isd fl@bvclﬁ%ﬂct) gf g \ﬁdé&(’)‘?ﬁﬁcgn%fnéﬁod MHaSihte?#Edietid®Bccording

nmet hod according to an e I ment resent 1| nvention;
FI G 5 fosaraefibodirhent ofdhe pre$atddnvantiool ng met hod via inter prediction

according to nbodi nent .of th resept inyention SFIG,. 6 is a .
F Bnchart of FEoufT B TONEDRH R etasbieang hRSct VB psrticlien fefhrgme
to an embadlembadiraént dfehe pessdrt ihvargiohi on; FIG 7 is a block diagram
of a video encoding a&par atus based on a coding unit according to a

tree struct uF&. Aischpwickgiagraanoleaiisgornaodsty aprarpiisseaned ¢y a et

10FI G 4 i J | Rk

codi ng lErrllllk ?cgocrglg di n%{r?g%g%%%’a%%ero 3@ﬁ 8?‘2%“2‘%@%?% ng t% E@n%%%ﬂ%?ﬂeﬁt
of the ipvesiioni; i nventi on; FIG 9 is a diagramfor describing a

CORESP! ool SB AP Rb B a8 O LRSS Al S5 B,
codi ng it beccrarRy 8l et StraBrPERREFBRRY t8antdHb&diRTERR bf tHyYSrelsbRp:

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 fo 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 fo an embodiment
30 of the present invention; and
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.
[Best Mode]



FIG 11 is a block diagram of an i mage decoder based on coding units
according to an enbodi ment 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

invention;  Accordfigdo drdasped ofitlagprsschoinveation, thergisaproeidet izpnisterp
between a coding unit and transformtion units, accaording tq an

enbodi nRidGion Rethordaahding- AN ealiocaied blopkat asuFemtdiock of a
descr i by wﬁﬁn@%g gmh%f TEbloBRs Bf afi 1B thistit ?esCtSFéoe@ﬂggg'tHQ clifteft

coded de toan e odanent t he presen I nventi on;
FI G 15|n11aagea pdefagmmallyfcheelapgmhmtiem@ flcahremrameollairfnmgn tamml‘gu’el‘erence

d t t, of th t |
Se8 oy vfils oY R callbaRtad BREk M el i B selsttErk chBrine pithara econd
codi ng t&férepice MEEM™I refdridd tobdcdrdingdo Wﬁéﬂh@ﬂ%t%fér‘éhéé nstag ¢Efeftieddo;
to an enbodi nent 30of the present invention; and FIG 19 is a

di agr anPagrd deedJerulit afthe ¢h§6éstngmd§tﬁrmln|égwe@ngls esllacaigdurfarenee list from

pr edi ct

o encottTagb it o frePdicd s ¥hp BESeBobd PRIGHCE st ferthhiings Feferty
Accor di bigck of e mrp@ﬂhtbémk lb*legmgeﬁgftm Infiremdtiomnof th'b;eo&oa:ag@giem@mfék fla:m
inter prediction netho cl udi ng deterni a co at e ock of a
cliPrent aruffeeﬁowma gler P ‘Cti'(?’r'h@'é%?‘? eﬁqrg%ﬂgagpwwgdﬁe&?t@rmgggt hat

is restfsdneeibfckt 0 the current image; preferentially checking
whether a first reference list fromanong reference 5 lists of the

col | ocat ed bTle Krst sefee¢rge lisd may metidedmageisubalarehmasitiongdrndsie ta a
second [. ISt eferred, to rding,to whether the first
refer en%Eeq%PQt “P%FHVEE@'“?%JG ngtggocoﬁﬁg%esg(gql% of the checking,

det er mi ni ng Phé eé@bﬂv@@hémng efliHeedioprioefdreRte fistaapimungdd Weehithé first
reference list and the second reference list; determning a reference

blieck ofefensace it isefastesie fay intes predistionoskipping arenesation famehecking
col | ocegvﬁgt Eﬁgé SOGHd Fe? renég?igfjls%férfg ng inter prediction on the
current y usl ng

eterm ned r erence bl ock. The
first refer eﬁmeedbiesmlmag of thed umibcat&xg@eltelme liat mapastludensden pposture

The- sel WEET GaURHERE HaTmPet fEM inanaof ikefaoatd S5Sk & ARAP smaler than
the Tirmht dbihef @ik %hgétdétérrﬁm‘rﬂj B @eferndlistiohted cir&it I96E108s 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
bilocks 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 |ist may include, when a

pi cture order count (POC) nunber of an inmage of the collocated bl ock
is always smaller than that of the current inmage, determning a

r ef er enindoiniationodf thbeotiocated refiererde list; sk al Outet preatidtizoh uref for @ecferming
list.

, The sel i hecki f th d. ref [
ol UdeEHRERRIONSE IS erE PR R eSS RBINSCUBIRTONEE Blice
list accordi ﬂ@c&r@liﬁ@‘@ﬂ%th@i%%p?&t P Bi‘é%bﬁﬂin%raﬁé]ﬁ théreSs drﬁ&i&é@%%eo

list or the second Teference I'ist exists. According to another aspect
of the feexdting appasius mnejuding aparserfoopedetning eriiopyetecodingi @n adnt

Geber m Hing b Sy hng R e R O ifoe SR, AR e Bhrage
f rom anpagsfolmekrplerfemintpiaeeiseajudrtizaBs ane thwirs® trahefokieation onent
i mge, and preferentially checking whether a first reference |ist

f r om anB¥aniaeddrantiemationscantiicieel e aseane theresiwed $amples ietpstereand
sel ect | ¥§ﬁwple‘é€‘ﬁﬁ‘fﬁt@ pl‘%ﬁ&tpPfor%éﬁ?ﬁﬂgqfnﬁfaeﬁrgpf&ﬁoh'o?\tblbéks?ﬁﬂraq'f fArzed to
(0] e rerer S a

accordi ng et her I rst ce 11 I's referred to;
r ef er enpredidtivokndde éom amongdhe saaydes mstaraddsyulhe infershdrarisfmrkiargand a

determining a single, cqllocated,.reference ljist fro ng the first
aber ormetBnZorihspirt onertRnual Giedia whitera Wl Ehaencagstion
refer ensmohl[;créfér@ﬁcé igts @ Br @Mbcile8Biod ok tErrERl bRitk, SEIEEHIVEN tRECIEHg
the col |l ocated reference list; and an inter prediction unit for

per f or nvhgthentesegonddetarenee st is referedrte mecelding thwhetiiendhe fiest reference
det er m pgds Feef{eﬁ%&'&? e%&bﬂﬁiﬁin a singéégg&?dc%‘t%tg I gge@ggtﬁ%?ﬁoﬁnsé’r%bggﬂe fihg

present T nvention, there 1S provi a Vi i'ng appara
i ncl udi rderenparistand the perdral mifergneatistipysadiesdiragulbof thebiieckiiy, ang

obt ai ned )arsing a received bit streamto restore sanples;
i Aver sep%r?%'ﬁﬁﬂam@?pre&vctp&whﬁ GHYTEH %bﬁHﬁ'HSiaz'_" ?'@Hggrﬁ’ioq“n‘aﬁhge
transf Oémrgq;sr%ang:?@séwaﬁmm ihfrmakioh TREHOBolkR@tdd Rir8ftinckRp g?ﬁmng

the restore sanples to restore sanpl es; an intra predi ctor
per f or nperdoiming intpr pridictionroroa coirmeok block imaniinter sngsieeiiomtaroongrike

o Ao SOTB) 8 b TS ek AR e BR30 Rl ing e
r ef er engg ubingtblbdkethat 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 fransformation 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
ref erence | i Atcamlihg focarsdbenasezt ef thecprelsest inbastiah, dnere is psovitedf t he
checkin rformng.inte diction o e current bl ock by

. 15 ] , t
e D ompafesioata e R Ring ShRt BaviRG BoadagaBs N 4 5asAm tor

i nf or magk&itipg thEgnteP pfRf@icPdmefigRy ence list, for performng inter
prediction on"a current block in an inter node from anong the sanpl es

restored by the inverse transfornmer; and a restorer for restoring an

i mage b ' I that are restored via the inter prediction or
tﬂg intmg%%g%ilﬁ‘t’%ﬁﬁzomcor ding to anot her aspect of the present

i nvention, tH@f@néﬁerpEﬁ\ilthEFlreijiMidiﬁmamUﬁO@Irhdlgpp@ll@MQUsiﬁ%iaﬂ@f@éhl‘)g ligthof
intra predictor for performng intra predicti onil]gn bl ocks in a“g intra
predi ct # 6RlIAcRted tlosk Withedanchibrd With 2feicdes o EHoPnt dproyebd- c /b Videsr
pr ef er egt i al: L £ I i Sty ks i ng

Fef or encnoqing rictficd shE 48k BhoBinh ot RS fer préictbRWIEEe

r ef er r edesaibeslekidit téferingedb dd@Bn§ a6 .helin addiicre covideo eheodingeméeihed

IS referr((aed t@%qaécorq(ii ng to \4(\,hether t he f.i@st refc?rence ci.ist j%‘ :
rdferred{ 8V PHit m%paa@ Wg Ve pigr psediction pased 8 @Cqqig uptt figving a
among t fige striuisturé Yilehe described with FefdienseeOPIbS ef Biretgie 10] sHebaiRgRlerOn
a result of the checking, and performng inter prediction on the

cur r ent the tl6em Ifpags mey r&ferdp& slildmagedena srovingepisture cihet il goidemieell.
on motion | NEQLTRS h?@fe%né{fbﬁ%é%ﬂ%ﬁ%ﬁ o SH%@%Ppgécﬁéﬁonf tHdd &ild an

30prediction 0O atcurrent I'n an It et node; ransformation
quant i ziaterfprediptioh @ppargus usingforefatanee lahdf quealidcatad biotkatcarding th &n

765 oo beEE A it Bt bRebBb St By hserbel o6 ik kst
on sanples|A A Hed B adidePBhdhity MRS ahaBl Vig8o eeebdingirahodsagiméed

as a result of the ?_ransfor mat 1 on and the quantization. According to
anot her preslgtion agicordiag ie apembadiment pbine preseet inveptian willdie desesingdt er

exacuting el B Bl B ShT Het Kb SR plsaEh AP R 1B ffprthg to an

Her ei naginbdingentiofities ppsseshit iivieptionet hod and apparatus using a
reference list of a collocated block will be described with reference

t@0FI GS. 1 t hheinar sredictipnanpasaitsdidigcivwees arefgrgnge sty ainidodnih e, a
appar at =Y j et | i Y] ference to
P G, *ofTetnge dIeK o Rl B M and B 8 bl B A vi deo
decodi ng appéhaintsr piedidtioheapparatiiscitQ emcduesezhcbrvidee odagefarrdachhavi ng

o Fir BERHEb Bothe AHiarieRRBNY A b R el bl st
nmovi ng GédheirR sHdptandis rivt Yihfiee tole@hth- unit havindgbf[ﬁédet\éhhmeﬁeéi%.ence

to FIGS, 1 through 4, an inter prediction nmethod and an inter
predi ct Aeeprdpgaioaaruembedingent of dhe pesreat invention, a biaskirnsenbed HegtRUM

accordi &gdlﬁé) uBlt, 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 to 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 nent of the present invention will be descri bed. FIG 1
i s a bl collocdieypiaturef camespunaingpioeal biick docatipmasfdhe sufrénbblook d¢h the t o
an enbodi nent. of the present invention. 20The inter prediction

appar at 9¢Mg! 'FW&PUB@P%P 5@@@? list checking unit 12, a reference

bl ock det er nrRé hefetdrde 14 cheelqngmmnn:tzeﬁmapro%@ér%h@% r!émrbnéénsﬂmhént er
predi ction apparatus 10 encodes  each vidéo inmage for each respective

bl ock. eumenridNocaly haing areference lishabibe eolipeatedijottar shape, or any

o 8ot er m nolneragorl M st O TR BabauRak Wotétd % eterspe s
i nvent i fiom @mbhgeéfer@yciisteoNthe collscadi Blgckiy preferentigliyneferred to.a The
prediction unit, a transformation unit, or the |ike from anmong coding

units a@@éf@fﬁf@cﬁd'sﬁtaﬁ‘?@@"'@tTPJB? 24 %Ser\tfetﬂ%lép@'ﬁ‘@%m?@{ 'aﬂédﬁé@éﬁﬁﬁ@at are
t hod b

doscr i BRa Tt P AUl SoBAA8 A iberioh or 12 o HEhtce Bibe 27 .
list cheadlacagedmlock irPtheegolidestednbloek.a col | ocat ed bl ock of a current

bl ock of i f . k an i that i
a8t or ed pri bhe PR FRRENINUAL. 1 2vAaY Seldcteay STORK K Tas 4 feoond
cur r ent rpbiepike Bkt sNBTGHId BNhctRGR Whaﬁeﬁmeeﬁ%t ReFErdric8 MsfENR e rtdtPto.
bl ocks of the inmage that is restored prior to the current inmage, and

t hen, aWd@in tb@élf%td‘ effreage b%islﬁ refered tat it dops ook hawe ta be ehrpeked whether
col | ocatl'h%d% ﬁﬁ?&%r&teﬁ&[ ﬁsq%@?é}gir@g t(t)o a block |ocation of the current
I rege, hay

bl ock € curren e det er m ned. The reference

l'i st checki ng/heni theIRstrmierdm‘:@ﬁm|Qeefernedfterf@ln|qaarlpre¢hcﬂ(bn bhtheceoliveated
bl ock by usi Eg a ref ereng}gI f(st of the collocated bl ock. 5The
thg r eeki

r dP er enkl@ckiitEE refesenes st g Unih 1 - MEyISkih B reeess gf; q@pklﬁsfvaéﬁ%h%the
list fr %réﬁé@flﬁgg?eﬁe'rr%ﬁsto()f the coll ocated block is
ai 'y e

preferenti referr The first reference |ist according to the

present enbobherseferanog lishchecking naid2 mapchaeclewhether 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 to 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 collocated 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
image 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 endieettiost and disedreyerfestthe coeratéd eidtunestt thefceliesated Iréfetence image.
referred to, . it does nat h%ye to be cheghed whet her, the s

add el

. d ..
[ of or enibaqditienimotich EYprgReliag of the current biagl May, B Kelarined By Hdfving
li st 'Srr{o%ﬁriﬁ%ﬁnéﬂonﬁlgf Lﬁéﬂécﬁrocattfe%ivg%rbﬁee gét ih oﬁ&'tibﬁ%‘tﬁ@'dﬁgg({i(d??gnd

the reference |1 st checking uni may skip process of ¢ I ng
whet her distancedoamdhe ebbocated pidtige todhe ebbogaied reference imapee andftee ence
list checkin nit 12 heck ether the fi.rst reference Jist or
the secterengpdlect.Boy TR AERRIOHIF 1 ferbrhcediongiS REBRLIAR on
i nf or maa¢aurdiplg thhRe imddified AictibANGRrbEGN of tHdColRRaRIreftatemse | i st
exi sts. 20The reference bl ock detern1n|n% unit 14 nmay determ ne a

ref erence bl deweyer. vhercapidwie st rouidBIQ haumberot &% image pf thee
o . ( 3
checkl ngy) %Eébegm[:g?s %.Ma% esf % |@rﬂ%ﬁ}rlc?'(t:§%gg clrientSfee8 Ef‘[eerffZérﬁggg block

list isrefterre her rence erm ni ng-uh
det er m deteamiiimg Uit ddi rhay eedce tHeecaincatdd tferenoanlianwitly théeeférense list of

reference |ist and the second reference |i . 25\When .t he reference
Bk dbeerirant Mpcini (This. BRUSIEeTRa ManE Of M fUTe BenmaV i | s
capabl ?d@t%rrhﬁie'ﬂlgedc%frtﬁhgﬁﬁ@tﬁé’reféi%@ncé%s?bﬁﬂﬁ%%&}é?ﬁ%ld&t ermning unit 14
determnes that the first reference list is the collocated reference

list. When tHee refeeermeckiopk deteranieg pniti tdgmanideterming Sk eeferencetimage

second (&gl eReR: biotk eic?:g&ﬁ'ﬁ@% ﬁqeorfefé’n%hgg |i§ﬁ3ﬁh%%‘ﬂ:r ey gﬁo@;ﬁ i %fISYrv?c!SEiSy

bl ock determning unit ermnes t € Secon erence

30i s t heordlidrofortpeevardingrides ehesding from beihgedglgjeat. e s élapeie, when a
determ ning uni determ n,gt %{]tﬁpr eference hlock of the current

t 14 )
biteck bistdsandhadist | ohthewedersaced HaIreeht blackipelude the same refesence
col | oca; e i i i :
col | ocglt e %S'eiﬁt(e?ér}gﬁalq st. aﬁﬁﬁei?gpgﬁ%g@?ﬁzggo%?%géfgﬁéﬁcgdﬁéﬁ%ragy rtr)gy
be det edefensthedcanmonding te thearefeiansetlisbaf thedwirent diaok. f Véinen Beurrent
collocated,.picture tp the collocated reference i mage. |n addition,
Cot on sttt fodd anindds sRes ke Rt OERyici@Rion the fifefendd block

nodi f yi c_!!léleﬁﬁh'iim‘ﬂuhiltlﬁﬂfrﬁay teter@iing iR refdrencaimdge of eiect@tentitidek N
proportion to the direction and distance fromthe collocated picture

t 80t he @enardipditedne esferancedist RhHE CUmRNtRCKsr ef er ence bl ock may be
determi ned | Pnd 'i‘rﬁeF ﬁlfe%'f&i'aﬁ%rlitr%ﬁa?/f péljfb‘?’rrFinéred?Iedl*cﬂ&g%n 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 list. However, when a picture order count (POC) nunber of
an image of the collocated block is always smaller than that of the
current image, the reference bl ock determning unit 14 nay repl ace
t he col tlosckirgluniefl 2y thecrefdreate biddk ddtermiaingrenit®4,| arsl thefinted tonediction
current b k. _Thus, the reference, i

| , f. th bl ock
ot e m Wk 16 SPaiTr PSRN GRRAEiSel M IBFUfiRE CUTURE UBHSERWH) for
The ref gy %@l@%@og@%bﬂﬂﬁld & 404f éf}rd@urq £ gh@fvn?.he reference
| ock according to tthe refe

“image of the current rence list of the
current bl ockheinter pragictioinaappesatdist iComal areferetialy ichgck thietirst refedtineg

f bej. , I X 5| i , a i 1 of th
rPor entt GomETSteraRls FIERE SRR dneb Bl Ji Bare Aitaston i
i mages, theh@lrrdrt bldok ta tBereNetdtée dldekandnScoldiBedpitturet haheghrsrence

i mge may be determ ned according to the reference |ist of the

cur r ent Pigdisdien apparatys JG man setesivelyicheck dheierpadingreferggeeilints, without
Ciofi . . C 0 £ . o
ani ¢ 1R B AR U S b e RS eI I bt
20accor chllvgaten] bloek rinfoedemioaldtesninefthe hefeoenaeeintagel afdke current bibok.
inter predicgjon uni.t 16 .performinfer, predjcijon. o he curre
iBek by us MBS T PEHBLR SaRe disel G nETYat e el erdrees lrbRk
det er m fienhIlBBAfedlockl Rt fBF iHtEEstceidiion R EaldtatddpidRitel BimkHdge @
central processor (not shown) for generally controlling the reference

| |h st chistaipigdighion apparatue 10 enay dﬂtﬁémb’_lﬁbtﬂle refrrenee iTagengf thei eurment bigek
check e 0 15 feheetPlsnebit & LFLaoRdBaliel 5 BB i Telhne

i( nt er Hmladﬂher itlgmre;méihirfg&elf@*yﬁnbes of)mercsdllbedte!dyblloels _E%Jtdfe'ﬂe@t@ﬁﬁﬁﬂw f,
not shown nd_t he processors may cooperatively interact wth eac
of'Per s%"ﬁée(io E: 25 UTKISCETRATYINTOBRR RiskitPeskinih ok foredaineiningrthe

appar atr‘é?eréﬁcFﬁhESé%EHé’&ﬂm‘enttB?&I{Sg?iéﬁgﬁtﬁe'éoﬁécé’@&%dﬁ% bby12, the

30reference bl ock™determ ning uni the rnter prediction unit
16 may iberassing ihiel efticiancyotia processcmeteimioingdhe eefesemcs impagscios dder
(not sho ? of the inter prediction apparatus 10. The inter
pr edi ctﬁ)r\éﬁ CQBBar atus 10 may include at |east one data storage unit

(not shown) FIB. Biiswe cddtentidrall methbd R tetedmaidg eemsrents afiagd ey
' % e enL(l:seiné Iast;[ollocated 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 lists 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_l0_flag' value may be used as a parameter for
searching for the collocated picture 21. The 'collocated from_ 10 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 determ ning unit 14, and the
inter prediction unit 16. The inter prediction apparatus 10 may
include a controller (not shown) for controlling input/output of data
of a data storage unit (not shown). The inter prediction apparatus 10
may prefausnhiealdliye thitstatetierdrnr X flagfefrthacarrdht Btagen20 netiynige determined
ref erence jmages positioned in an opposite direction to a direction
fromth8&urrent block to the collocat ed bI ock in the collocated

picture. The h@tc%'ilo&{tég'b%dkoév ﬁ%é‘ﬁ ?%ﬁi&%bz?‘tﬁi QHé‘?k the

remaining re erence Ists |nga |ty of
r ef er enceliodated)pistired ludedespondisg rt@aéﬁmiclecaim obthet Mr@ﬁlhlmmgz@m the
bl ack, in order to %(geterm ne the r

' f th
bl ok, SauReracs 2t of S FaatentPaRr B Erh A eEIE s nped ohtl dttentigiask
r ef er engg mapbe eetdriiné® bl ematiflg MttKer Isoth %Lkt 0028 bAd erliserext 6tt4 on
of the collocated FI cture, since the inter prediction apparatus 10

may det Efaransetist of trecrliasatadtlgek 37 aresefelieddat bl ock based on the

first ref ere?gﬁﬁbflfttﬂé’frefepénc%‘%ld a@ﬁﬂe%ﬂ‘éht blocRZBMAY b q{etgrrglpock

rechecki ng wh € TEmai ni ng references o € co
ar e ref fromeithet avlloagtedeblddsRT rpadefefénes disectionnesress treycyratdnage 20.
ski pped _j rocess f8r et er m ni the refere i

1
P ont SEICERBIg e RO AT BEB B CWr A SOR Gy e e des g dlRek

ef fici epgyg Qfdu%cﬂélﬁ’?(ﬁﬁ&d%eqll@f @ D mé‘t%fér'éﬁcé%ﬁgé"&ﬂwé H@r@@ntf t%clk D
prediction. shows a conventional net

det er i likelgtabe positioned i ﬂmgdlrwwm@wan@ the B9810 2B.at 'éhluwcmkentlonally,

et or m i (e oPepEpE ey aBibcis e P8 kel RIER B o0

27 of t henesysany, ilalkér B5th thelisk@ 28eind thbdisen 09 dfitht Sefepondaslist of the
expressed by List 0 28 and List 1 29, 25Accord| ng to a POC order of

i Hges oallocated block 2{areseferradsiodieatisdolnesehadkefudi ng ref er ence

h d 20 LO
and-r of of ence g o H Rl BIAIEIRY @ RBIN BT iRE L nt
i mage ZmlmtembbzbrmdlngyoIansemthodiJmenAof/maJpreseot invent[am a
col | ocat ed pjctur of t he curreg{ t%l Sg cat 30di rgit on
toward the c@PPSEaj'tyeH BieCelreIMAde %EH"?H‘e 8'F d‘é\?-‘é RarReS oA

i ncl udegbligtated btk B74A aqfefér’@ﬂcéwné@mn boR@s a’Surrdritemage!Jo. 1 THaRYs, iea
1. As anot her exanple ‘col | ocatedfrom 10fl ag' val ue may be used as

a 2ar angeliacatest p@gaem lﬁ@ﬁ&lwed ie2 tish 1 S6 8 éhe 9%@@#@02&351111?@ reference
" col | oc f fﬁ'é“&ﬁérﬁ‘%lc}c%aihé‘i% lﬁ%p t'8rt5§ S%ﬁn r{é%tfrér?%hé %h&%&&%lock 37
e |

pi cture iS an 1nmage o e curren
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 previousiy

referred to during restoring the collocated block 37.
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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 |l ocation in the collocated picture 21, corresponding to a bl ock
| ocation of the current block 25 in the 5current image 20. In a

conventi onal |fiie¢ hefdreracer list ehatns prafergtially cheketliiaendt lBarclsetbfomintebe
whet her both a list 0. 28 and a J]ist 1 29 of a

det ermi ned by checkin ) L 4
refer en@@qmﬁ{n fofﬁ@weﬁe%ﬁt%@ kP It interprgdictiograpnasgfus § 0 may check
Typi cal Lvmgtr}é?%hé rﬁéﬁqueréf@ﬁ%%ge%t 5{3&%&5@5\%&&8&&?% & to.

r e colTocate | 27 1In

det er m ne omt bl oc a reference direction
across the clscdescribedigbord.a iSience lishmaydfeedeteoningidrfeanitos catoaated

h ' 20, f he col | d bl 27 | irecti
tostar d_ Pk 37aR 1B SeferdiE qieeupl Al RG U RN dag RGOS | s
l'i kely g@ldeatétPpictire®dsiincltdéd M thedist ar8d e Gureat biogk 33, &k infdus,

conventionally, even if a process of checkinaﬂmhether the list 1 29

i s ref ePiegiction apparaius| 1P mayisaeak mbwieardhe lishi Serigreisoed teriom tha o
28 and §@@g‘a’te‘& b[%o%%?o%gwg cﬁ%fcgérg%%godés' Rk c%frrebpgnégégh! RfRhAeisP! ock

27 are rred to nee ows a net hod
of det edatenmnitgedathaefher =038 isagfertad tesiitrdpes matlHavedd be dHeakkgd whether a

accordi pg to an enbodi ne of the present .inyention CGener.al |
27Bet er Bi1de3 RS0 16 o ARSI JBROSS Challe b Db 8 erealiopdian ook 3o
col | ocab el @Rkrcifig for sehRORTEN, o MR HERES P Bppachus 19May SRASY

30. That is, if ocated picture Is included in a list 1

36 of téekreckuwhether helist 1339 of the calibsataddgochdgds udfetrad teur rent bl ock

vt erence. o) PERATENTELGRIPEAEY R, 08 RentBRickds HA e 4 flsd agne
| f anot herestdibel; ah€ thtpr pledictiohsappasatusoitedial préfeeeritrilp chBcle whether a
direction toward the list O 38, the reference inmage of the current

blteck 3¥%stilsofia geliarates blockds efairaddof r om 25t he col | ocated picture in
f j : A S _ ! !
a reference ¢LreGhl §hol ?ﬁ%ﬁ%mﬁk@é&lrg sJé)?@gﬁﬁe‘?éﬁmﬁQ% I‘éﬁ’ér{eﬁgé listHREE s

30. Thus, according to res I'n order to determ ne
t he r ef suliaddoiaragreerafion bé praferaptitlp Chedkidd whetrerithe eefeperad It ison

DDl At g kB et Bt GBS B2 e o RLR B L Tl
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
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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 bl ock 37 has notion

i nformati on about the corresponding reference list as a result of
whet her ptdferebtialieshecidihg yhetifertion cefeldride Ivdis lefemed teeglonys collEf efromd

to during restoring the coll ocated ock 37. If the reference
list thathogng rﬁfeéfl‘@ﬁ?%hﬁtﬁéﬁ?lﬂw EWE&Q@&%H%‘Q§ not been used for inter
prediction o | i Pl : tus
0y chock bl RERIE RoR ateoldealdbiEliels 4 fhadd o0 ipwera

bl ock 3tuirgntrisfagie; ed/alue ‘colioctded rfrdradiOafeg'eyf aacuredrdridocieis!i. stWhay the
deternin fromihe collocated, 5hl ock 37 in the reference direction
eboss ribcalsl bile S 5508 BT or e bllupiioldts i BiuPL 55 | o

i ncl udedoilocdtee fromt 101113§' 970, t ThusUtHeERterYregisticd apgau%wﬂermay

predi ction apparatus 10 nmay check whether the |ist is referred

t o fronfleleEming @ dirackien toverd arefenenqe list Wiat iscaubiectde eoparalort of r ent

. 3 i ) : . ¢ .
does noprefelolety ghSuif RhEHER e, Abrori et ¥ rofeyslly |5 SbRY pefRrende
Howev er lists bf theagekbcated bleck astordify fof thehaluwsicbiioedted fedrmck Hagasfehaot

referred to hgr inter prediction, the inter prediction apparatus 10
mdf si np¥VerHie®K-whet her the list 1 39 of the collocated bl ock 36 is

referred to.Thys, the inter predidtRIn dppdritd BP9 Rt &Rk Eheé! F&feRInc® block of
current block is included in a l'ist 0 of thé current block, the inter

pr edi ct thercuapgd béaaksbyl 0singynglicet isfasmatian| of actwiorateldoeferenee lisl thet is1

oppar ar TR SEBHTESBIAT T WhBIET 1% AR rirfensd iy i B AL LD cct Lo an
operati on of Hpneler, embilalvldelgheshdinign whetitter pidiictiosf Spparatusl 1Gnays

referred to, fromapong reference lists of a collocated bl ock, based
od5a ref@lienine theretaredee imags af berqurant hlerkbassedprethe isteresge list of the

pi ctur eq, 2kl st of ﬂ'FeelreIf&’éﬁgé G mh@%gf)g%t?ﬁtb&kqet%{r@xg &

di rection tovvarc(:#a re?%rence st that is su 0 an operati on of
pr ef er ewhealal FOEChmakbeagoidreirhage ohiher afllocetedelbeists always bmalledtham that
from anp reference lists of a collocated blaock,. an o ite. ..
di rect | OMPEYTROT Meras Sl PELETRRMT R SPgtiaty inEREMd SEFR preadiggion
col | ocaxh@aeﬁincwbﬁ-nsﬂéh@andnf oftrefereAté ASBIcTEhd bGfrERiEblbek MHEluderge Rima
list O of the current imge, 25whether a list 1 of the collocated

bRBck i keferenee images irgptisied eerimaaetis gecoden ititedowrdelaneopdiipacatred
P o Rl At el LRy MBS I o
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
from anong reference lists of the 30col |l ocated bl ock may be

determ ned opposite to a reference direction fromthe current bl ock

to the col |l opateding tciwnemreé'é‘nt&amw‘rﬁmdhhetheéifrstrrefﬁren@& n@toﬁépmdudm
the current block to the collocated picture is expressed icolDr,
the i nt BRagpsiat areROSHPRRGOPROSIE tﬁa;/)d'd%@@ﬂ#?m the rcefrsﬂbwa%q tosthet hat

I's sub E&ch{a?enﬁﬂloﬁQerWHé?ﬁh%fﬁr r%?@réﬁ@é 'Il?t'dlﬂefé'?r%ﬂktb'?&r Wasie ?lch!?ﬁ of the

reference list Is referredto 1-co from anong ‘reference

| i sts otoltdvatexbblockad pdodeiss it checklng whﬁhaﬁbe@coedwfﬂmcm:ﬁs seferred
coll ocat ed pi.ct is an image of a list O of a current inmage, a
vaPue ' o Iag éﬂ ‘%ffn 110flag" of a current block is 1. Wen the

5col | ocat ed R petaioh aaabasém@ﬁ aesalt bf fe dhatkind\6f GpHraBen 42Magmgld he
val ue icol | ocatedirom 10f[ a is 0. Thus, the inter prediction

appar at cllopaterhiefarsnse dishis tgrrrﬁ ised ffom thsnbist referastcerlishaad the seeond

'S subl gty 8o ORGHBRIANA0) PEELRIENNIAL L HRER IS HIS ForkRéhce

reference s m anong | e

col | ocalistadf bhe clrracidalodk waldterrhined\eal weolionzlté@oefémﬁcedm 204 laagferefice
t he 10current bl oc

. Thus, th t di 10
00 dor A matie SeteEninedaapaiRe i e @reereiiet of bR bk
Mot i on i nf or [FRbHERN 48, 5%ﬁe?én?éeeﬁio&@BPf@"&ﬁréﬁt%loéﬂ@tdétémﬁﬁé&%g%m

based on whether the first reference list is referred
a | ow delotign dnfadhatiomof tieecdllocatedgetatence bst. a;hpapatali@nlft‘ﬁ firetpr prediction

"ot or oriBaricupesoi e it RS Beusing 168 beriined Gcs BRRFRIBY bi'S, o

t he col peratied 4al ock. For exanple, when a POC nunber of an image of
the collocated block is always snaller than that of the current.

i fAge, or whERus ip theyaethod ﬁg@et@ﬁﬁtﬂ'"ﬂg ariciefencriimapafosideppedictionon
mode, | foaifhl thife s %ewe@n?oo%‘.méﬁ{ Wl?@%ﬁe'cké(? tftlind ARkt et Eile QFK
|nclude t eference 1 nages, s sat Ied, an 1nmage Is
decodedthercdllbeateoviblaeh syusedinfdr tntmpredmtlbh@fﬂhmcdlkjcmjzeat pictlirej am, t he

1LC" PSR SPRRREI et PBLEF St RSl ab ek I TIRS
det er m @fllocBfed I81hek ars ffeheg o Aia tﬁl@sﬁppé@r\thehébép.hcmesw@ he dTtibAGy of

information of the collocated reference Iist FIG 4 is a flowhart
oR0an iiptespredistioRt i on net hod according to an enbodi nent of the

present invepjd M 5 flowchart of a video encoding method 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 to
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
imge is determ ned from anong bl ocks of an image that is restored
prior to the current inmage. 30In operation 42, whether a first
reference list is preferentially referred to from anong reference

l'i sts ofeféfemcedlibeicattthe durek bloskthag ke det@ntnadbhbed of metinmformation
reference list is referred to is checked according {o whether the

first r af ‘@ﬁé?%'@cﬂegtref%’e?%@ sty e&“tﬁbpredl@@&r’aﬁh@%Rﬁﬁ%@eﬁr%mCurrent
erbod! Btk tRikd (! rehébRbE Biftil dtthe EBMh{IGIoHR T LERGIZR hitBLidRREvalue.
positi oned opposite to a direction fromthe curreft inmage to the

col | ocat ed blroaperatiie 53t tren$formatiorefrd guastitatin are performeddn thef rmsult

i nter prf.dh_cti 0(3. ﬁf t he coll %c?.t eq bl ock, a process.of checking

whét her %t REARIEAITHOR OF EEhRIECGUOD 1P YePEfalP A aillEeHE PSR rEIa s ed.

I n opergidfiticAB. 1RPRFatIh 55, £Bidttedth geRert88 BYintsfophirPektAdpyoencbling
single collocated reference list is determned fromthe first _

r ef er ene semplesaingluding thecauantized drasstamation coeffiigient of opetation &fetsoded

inth | it . t:-he. Li .
9 ot PSBHES' AbaFaRdr piciGiching bletrioh wdi thaTolHEAER pialLRET
EFV Ee tﬂ\etmra'lmexbbmt_ rjhn’aﬂétertdoﬂ?a:aatéeﬁmwglgld_iﬁag‘fin?iﬁhtiﬂg whretr?mghe ’
OCK. dn operatl o , ,a, rererence OCK O e curren ocC
i 40det e‘FLﬂﬁ"‘i’fEd"‘l%GeE%ciﬂﬁ% CH@NE&%" Picteda endmage qfﬁ'ét Qé‘i‘?%'&%ﬁ@&%&%ience

list. In OpeFr\aédcﬁ(ei*t)rﬁgjfuringttﬁé ir&bﬁgté&iét% d)fﬁ)r@gétfiéﬂ g2dyRen kRemageient

bl ock by using t erence blo determ I n operation 44.

15Thus, reistoretlén adowedklay cdedition arefgrencediagennay bewigterined aceording to

Phe i rie eRiERealiatibe Clfof GRER TR, Withe eoborhed BBgReETRL,
prediction o idw eedddie@bppafited pegornding tne SRRDSA O dMgRResod SFFIG. 5
rechecki ng whether the remaining reference lists of the collocated

blteck amayirgldde e indermrrpdistioniabppeaius Racepding &9 ag smrpdiment of the
o o' HBASROET THEUEb eoung anadklfs Rulnd MR BT
of the gpmmatts 1hmaytperform intra predictiperiatar gnedittion, itarsfqmedioot and i s

D YRR 4o Pl Y SEAS LB BlR A ey TR S

ok | STRIRIBLIS SRS b gy Sopelds e Btk Shespyppit.

c@Pr ent nBluging e teriprediciomaeparskes 10.be inier Brasficion apnaraiss 10\1aYde

g ke, BRI SR o RBBEPL A i i el siact
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 enceding

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. [n 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. When the first reference list is not referred to,

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

Based opredlictsuibipesforined crhentiples.in andhirgheodeol o opkeatiored4rmaoiten | i st
may be determned fromanong the first reference list and the_ second

r ef er enE@MPPEEARTHISPETAMETLLBATBPIRSKN &N 1188 QM- el ANEFRIOMES, @pimage
det erm @%sméﬁgy%iﬁgiﬂo%ﬂs Eﬁ’aft%rrgféétefé Via Htﬁirﬁfﬂ bR drehRraRiess or
ctl oh may t

list. Inter pre e perforned on e current bl ock by using
t he ref theemotioblcoripenkatitie ot aperationidock t o generate a resi dual

lLue. | i op 53, f ' d i zat . f d
onSthe resul 1 SuanAn o4 prRlpeRrPR DIk ofd SERpET lePleBh Belfart e o
quant i zgghohehSleSEor MleEpRUidtiohetta clrferPASE ih@h ipfer rAodid.t SAT eam

generated by perfornn er_ltroi%?/ encodi ng on sanpl es incl udi ng t he
quant i zearaneins icolRistindratitea tirerten tayyardjbe sollesated pidusefibe cupent

par amet veal . Dir. 1 pdiGat | t} . .

Bt ur 5Pk ER e it Gl i 26187 ihMARi WREHER S EAIE image

i ndi cat bﬁ@fevntmﬂbbaﬂgdtmetug@wm nage Uﬁgﬁ Comaty he pzcrbéggmhed bﬂiistrbamearidsh

an i mage S e transntted. I n jtion, ring the
oer  prestReh oThercleREaietioe! tharsirent blagkgudy B8 deleBnaed PRsad on

| ow del g GHafdteCBoITH LRHRS SAEm 4tBRSS| ISRl SFrélRl R Ahged according to
the reference [ist of the current block regardl ess™of "t he col | ocated

reference |i¥hethena ficsh reflecertianlist fiopaamong retareocedisty of ke odlinmated

opar ar 0%k b e b e dRRl ARARE. of ReiEHTPelBAfe it By ingiuderne
vi deo ein¢Rfishabarppasitisned il aflbpgoditeediraiition torediradtionrfrar plae atinantl0

may performintra prediction, inter prediction, transformation, and
quant i zEraghtortbe elleratedd}echl ock to generate sanples and may perform

entro encogj ; i ; i

encod ng- app e B8 JRatRce fel 2 cABREICR hoind (418 3t dded Al AR

i nt er pbedhetkexhwhpiiera secohd neference bstas referret ta. vildem dedost reference
rocessor. .or _an_.external videp encodin rocessar, i IS nt ed

Pt he s bobRetidld nethef e R PERaRGS Tt soiedup D Be b p ee

i ncl udi pgséd BAY RISIRIGF #ie chéclnd &l sihgledstiBBhted réfélefceNsfbpGer esul t.

According to an enbodi nent of the present invention, in an internal

vizdeo edeleaningd ieemmraers th first refarencedisb 2ed dariseePrihisierends lissamta a
vi deo epgoding b?&cﬁ?&ﬁh&%uﬁn?BI&E&%%)FBg%%{GMge&BB%&gH%ot%n r?mformation
gr aphi ¢ processing apparatus may i nclude a video encodi ng nodule as
wel If amgtheemﬂoe&tedpefmese@ﬁst. a Mugtiinccomplersation @ ithg copeniablook maybde
perforne

et hod BEHOTHRCLPN e QUERTTAOS: By BN hSaFrance Roshiakiie Cureraoddto
present ga et A Mock 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



I n operation 61, entropy decoding is perforned on a bit string
obtai ned by parsing a received bit streamto restore sanples. In
operation 62, inverse quantization and inverse transformation are
performed on a quantized transformation coefficient fromanong the

sanpl espigrekssit O an bRiersaidesenddting pratddsenr, Gvhich R maunteadithé vigkeol S
performed on sanples in an intra node. In operation 64, notion

conpensHeFYHNG FPparates feRrederm anvifea deerding PrRertiondaeluding iBperEat i on
05 an {HRGBha6T B BrEfictivh/doinBEnditi T bRRY 8 0BIA Y AlEd dekBainfFesul.

intra pr pera hé notl1on cornpensa
oper at i Ancédingbionaropmbaidimenttsf,the pceddm datentioh| incdn imteraatvidee niecbdiogk

o sck oSS SRR SRS Sput e Bl R oG i B,
tovard t&eraYrbesinslappariatis obla graﬁh@tt{]rbeéssn% asba@ltu@n@@riﬁaagét@h

' col | ocat edf rom 10f I'a i ndi cati ng whether the current imge o

col | ocavidgogineoding mggub agwglkasfa separale pragessorpabasis videsrdgcoding
bitstre I r e collocated bl ock of the current bl ock
may be §§%%&‘§Pﬁ@%ﬁgég’£ﬂgﬂg{]he paranmeter 'colDir' or the paraneter

' col | ocat edf Irotineliftel Ippgdiction appardhes 1@ blecks oisthineef 8 @iviting video fdatarare

anong reference lists of ﬁ?he_ col|l ocated block is referred to is
priaf er efitvided ipta-erading ynity Ravingrastree strupitie @andirrediglign LA At USRS

cur r ont VG MERINOR ] b ERRRRARS, B HobFISELIR, L HIGRENEE UK RbicrEe

e

current cat ed When
r ef er enteFIGSt7 thoagipdB| @ nudthbeiand applasatuedor encadinglsefdetandaveethod

be checked whet her reference | ist iﬁwref erred to.

d Wh h
firet rorQAERARY G GREOARD 7 SHBPTEBor ™ ARBRING TGS B 1tPs S utiec o
[ist isan@iex Lumit WEYbddestiisdeed. Based on a result of the
checking, a single collocated reference Iist may be 20determ ned from

atbng the fiFK3. # israblogksliagram aha videe eyweding arparabisctOq basedhan aa
referenge.: rent t j :

ot o 2o S0f oty F R oREE. HBYord' f BRBEQIRTA R present
conpensientioref the current bl ock may be performed on the current

o ek bl o R S Sooh i Flo s B o PSR
COnpenséédd?ﬂing_fto%oﬁéé‘%trgatuﬁé”ind{\!ﬂfé_% AthdxXiRoe sdihg BhRSPRttér 0, a codin

| ow-del ay condition, a reference inmage may be determ ned according to

a2pef er enit delarminasf1 20n end @y eutpublinit k30 eberainafésy, tir congeriente ©at ed

Gecod: nassiERba: the ied eltadoFREAMHINS BV, FlHS FEREEOTLRTRE 88 4, s
10 accogsiing uhil seoortit@t aerle stfudtive i8Ppkesedrtd dsitrentiden endbdingi deo

decodi ng apparatus including the inter prediction apparatus 10 may
parse saPRABSHGi ned by encoding a bitstream and may perform

ot on compentaloanpnt BXEhE el pRLPT I i soll Biirept BENEY! bed e
viczdeo dmaaniuy cadirey anitfor thé eurmenepicture dif eniiovagep pdirthe wairredt pjure is
Inter acltare.]/\tlj,-rttnar"%1 tr\llei gn%%inelﬂr%ogéd?rqg 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 unit 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
nmounted in the video decodi ng apparatus to performa video decodi ng
operation including inverse transformation or

predi ction/conpensation, in order to output a video decoding result.
Accordi demed@epalﬂpoiﬁemntembdrrigeumteaemrdiﬂg/ecntdiepths hrayabe isplie froad the
vi deo decodi ng processor or the video decodi ng ap aratus since a

vi deo dBEHNHG afgqja@ Atisto @ reigipun cosfing awd né 4 tfuh§ mgxingum coding
or aphi CuHﬁ%%ﬁ%&iﬁérﬁB@?Hé #rafBy dahang rmnﬂﬁemewcﬂ iR |cfuctost

| as a separdte processor, I C Vi eo decodi ng operation may
per f or rrddpthl n Simee arsdize oba @ddn‘lgl it eppesEindingl & emmdteptf‘odbeaeam by the
dividina 'hrf?c% data.are 10di vi ded,into codla un| s _havi Eﬂ
st Puct uf'@P B deimugn SoAinp LNl deqnells. f Godng Wi B?"éﬁ?%‘%'ib&ﬁ ap fpper
codi ng_ya8pthsma mc@ﬁfecé'p‘llﬁﬁ[]lgbﬂ\t%d|Hdaurﬂt§k§lfrfe§ipon¥i4rfd'tofl6\fvéf g8gtst 0

FIGS. 7 throug , a nmeth and apparatus for encoding a video and a
met hod and aﬁpai%ﬁoulbedoabm@edhen@a@e\/d@@oowﬁﬁumnbp fienls &plittinto the

having @b a6 SLIi6s Whis 3Rto kot A% MALle SandSsesider dBFL&n br

is ablo agram | ng apparatu
codi ng tha magincdndioting anits tmayelr&ﬂudecdae@er @am@g dinitg that ave sphiv adcomrdintg

of the present e The,_vi deQ encodj ng, appar a us 100 v
Ci1co. pliedpBiSon S dheMaXEuHR (P Urtcaoraing I o) erbBaLTRicot e

i ncl Ud?ﬁre%eﬂ?m\@r'lﬁbﬁqg'%ﬁt ‘é'&bérdfﬁ'q kd Td%btﬁlsl%eq p@' é‘ﬂazéw&'épatlal domain

determ 120, and an out put uni . Herel naf for conveni ence
of descincpdednin theemaxinewmerediog ngntamaarlm héeraatically clagiiiteh asddreling to
based on ;?t godi ng unit according to a tree structure is referred to
as 'the'% EI' 0 encodi ng apparatus 100'. The maxi mum codi ng unit

splitter 11O0Ara¥xifim tde@tiﬁiuhﬂ@tna&irﬁtjmfﬁz@@f%\dc@d]ng LA R aHé ngtal
unit for the currentEhgl cture of an imm the current picture is

| dbger PwAREE RElIMES ADRICEE@NAR width, of; tﬁﬁgﬁ@’@&l“&‘ Gf’d*ﬂﬁé-‘r&h@‘ieeif‘ﬂ?ramhlca||y
pi ctur iR etéﬂﬁﬂ jhe at |east one maxi num coding unit. The

maxi mum codl'%?béﬁ%f'& accor |ng to an enbodi nent of the present
i nvention rrai]h@e:odlr@ammt daielrmﬁnen'lﬂj) ensides alfle32k@R splitregionlasaires, by

256x256 . h f the d it | havi
203 wi cRTTEs 2 BRGNP e CRRaree 5pu50 ilkavemiioodd Bolly T8 09emifer

the codyj@gthu buﬁﬁﬁ%’ mnaw ché8dad GRizdeNdatz0abitrdrly tCAM RNBagRShEHPIt
codi ng unit. coding unit according to an enbodi nent of the

p28sent rqgmmlno@ihﬁawom@s cthereasting |U21§cﬂ6t§9ffﬁlnﬁﬁ>3 Rhudateimiaes i caded slepth
The depé%m&ﬁ@ﬁ te M o%fta TR %p%?déf‘zﬂﬁnémumts' %cﬁ@t%‘ir‘ngf‘ltbydepths

split ffF X1 rum ing unit,
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 fo 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 bhased on the deeper
coding units corresponding 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 mnimum coding unit. A depth of the
maxi mum codi ng unit is an uppernost depth and a depth of the m ni mum

coding unit is a |owernost depth. Since a size of a coding unit
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pi ctur ed?tgr@bqﬁ@%wrtﬁggﬁ@x?ﬁmoig ?ng un S@%c%}‘%ﬁbﬁéﬁwg gd]lt;tr%%isr?umrﬁ
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depth apd i Sj I A i [imt t.
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hi er ar cThasi| dne spimdrencodededgptad ehay bendstermined inTdree mastimgmueading unit,

determ ner . 120 encodes | east one split regi on obtai ped by, .
SHPi LI A0 4% B dgia hdenRariH Codineunh TEYke SMedaeeTHiog tReoding
and det gxifd Hest 1I8asteidcddePediit a finally encoded image data
according to the at [ east one split 20 region. In other words, the

codi ng unit Aetedinighsr the2codimge unit ndsteaminedetR@apay dsteemivedcodinghenits

o the MRAM o5 FGEGH FRdddh, o BReRT i o 3R cTnecERRE. M
dept h hiaaving =t thee keasture raedidiog & bArembddifment be tienprudedt invagBonliddude

of the coding unit cor r(?rzjgondi ng to the determ ned coded depth is
fifhal | ycoslin@udnitsacaaespendingdeng depth (dpteaningdr s penthengoded dapthofiem

dept h i L S; I\ ne, :
dopt b antiops ASRE ST bR PIRRE oG A3thb S SoBFEAM, 03 cBRfF uni
dept h anfea cotedtdepth tiey berhmraranidaly Hadermined acthrelingrig deptsanithe tshene
maxi mum codi n nit is encoded based on the deeper coding units . .
corr espGHRTh Tt BieaMPURIM Godngs SN Aich MY, '%%?RﬁﬂdPﬂgyn%??PFFﬂmedsﬁ‘

dept h, @iffdrdri36dibRsOf SERIGREL BGkddRE depigth Halfreft EodiOmRRESE PRiEpEnaantly
each of the deeper coding units. A depth having the | east encodi ng

eRPor negterBined| feamaicedacederibip anpihgr &e@ieai ng errors of the deeper
codi ng uni t sy ﬂxih%??g@ﬂ?a&%ﬁﬁgﬁ%*emdﬁﬁeﬁte fe(ﬁ%ﬁge%é)rﬁt ififstion is an
maxi num codi'ng unit. sT'ze of “the naxinmim c¢oding unit is split as
a codi nigdexrirélated to ehieanambealof Yimepsplittiag 0 pdifognéd frdepahmaxiangn avding
t he nun’oe_Ej of codin ury'&t S nch ses. Al so, even if codi pg units
corr esp‘d)'?f 1q 8 MIRENUR RO %@)Pﬁ'ti ndiet Wﬁ%i% ri‘ﬁ_ﬁc‘n?l'ﬁji'rig, qan Iegnpodnment
det er m Me%ﬁksﬁtr int/'@nﬁcm h‘(r'ja t8fth& h6taf AdIBGr W tikfeCOPIRGRP RS sty

the sanme depth to a [ ower pth by measuring an encoding error of the
i RAge dem e maxinwmhcodingadiihtp the minigeyarending .unic c éy deeryidy maxipm

data | N Sectrifo, Bps e dme s TR RC kb AotEh oy Rk i ot
errors mgyibek bf EepRCRYER! MEM! el MEKATLIM | dddirte uai &o TR infiMiMGAdtdBng unit.
unit, and thus the coded depths may differ according to regions in

t he i mafger exanapleTwhen aderthrofibe aadadm erdinasnidy Opa depthPha sedinanunit,
one maxi : i Tl o b i f i i
i ¢ ey W ekl cobther I (2 SpHCRRER, HAag P27 sditE TRd IR o1
dept h. coding uAitciorahichltiie ndnémaadcodingninit idepét iwicermagbenset to 2. Here,
determ neg codi.ng units having a tree structu % inclyded in the . . .
mexi mur] QoM oA 5ch AROIRRI At RAYRIAR The rRedmUm Gedingdinit is sl
accor di ipgr tifheah 5yl RN ofdeitAs 0PH €528 tanidy BA&E, ¥hdi thES Wekefirst Phaximum
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 froma coded depth in another region. A maxi num

dept h according to an enbodi mrent of the present invention is an index
related to the number of tinmes splitting is performed froma maxi mum
coding unit to a mninmumcoding unit. A first maxi num depth accordi ng

to an emRefhomntodihgt it PrEse PrediBlie drebdifay afe hk etrdmdornedtiin averagso
of times splitting |s performed 25 fromthe maxi mnum coding unit to

t he ni nPefigindeshibased anithe despebaeding uinits Acaeisting e a slepthgava tarpr depths
nbodi h f
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a codin it, gnv\,h(% 2 mcodlngunltls split once, nmay be
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coding unit Is a coding unit in he maxi num coding unit is
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generated as the depth deepens. For convenience of description
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and_ont heplpr ERERANAGNS PaUs flote SR Giara dale K AMERRA iamdhe SABNGARY So
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be used for each c[):g(gra I on. or exa he vi deo éncodi ng

appar attosperomaene Ioacenomngann;than@@mum oeding fupit, thecprgidinionrencoding

o per {DPfh b depBulite v L all aiceding, TpRortdpRn il R Preethelly
unit. |pasydden a ZQd“hg Wt thet s pice inglet @phtemﬁ@d:bdmgonnrtéweorraspcmd’m to a
codi ng un|t the prediction encodlng may be perfornmed based on a

codi ng lawer 'depth-esHBrRINAE: dhe cosindi uaitpihat is ne. longgs spliband begames 2
uni t t i%”m& &.&P'e'nkoamg%m%wooé f&ﬁe&%rﬁﬁo‘ﬁpéd?&drfuﬂlt A

| ower reina ter ding unit at 'S no ger split and
besorrespartlbas iobtained tfyosplnhmgjntrm |poed|e1nmndmrlignay Ilrhclutdmva)predaﬁmnr enit bo a

d t. tit bt ed b th
or cdi o149 i COIRY Bl SRS FreariTont B o ot bl B brsiictin
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predi ctéastingiuinit a57d theepastictinn unit maghbett papitioni kaviag theisameagizeeasathe
parti tl(?dblltl]iﬁhﬁ]g the sane size as the coding unit. 30For exanple,
when a €oding unit of 2Nx2N (where N is a positive integer) is no

| amger spl i tF@amekdmpleiahen @mdlr@tmmﬂoﬂQMZNf(vﬂ'l@rélw iflaspositivef integer) is
partition may be 2Nx2N, 2NxN, or NxN, Exanples of a partition
type i ntQ lnges grifeand éﬁPOfﬁﬁﬁﬁ Pﬁe&*@'oﬂHﬁPt a %Né%ff‘a?r?&? pla partmon may be

Symet r3 gy 2RRN NN, 8r REININTE R mPedt &F 8T pddiok o5k GhdiGde Wilmetrical
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

obtai ned by geonetrically splitting the prediction unit, and
partitions having arbitrary shapes. A prediction node of the
prediction unit may be at | east one of an intra node, a inter node,
gnd a ?Himpl“amiﬂd ioan]@mit,&etmhipésen n ]pe nt htpaatitedethet dréebtained byDgl@oAl maﬁrioﬁliy
e perforpne n the partition of 2Nx2N, 2NxN, Nx2N, or NxN. so, the
oki b modetieg Heppdidtonni. adypasitionsiaying AEAYGNEBRR2N. The

encoding is jqrtﬂrgreg;ggﬁgf]a+de Bﬁfﬁébﬁéﬁiﬁt@ﬂ &ﬁ@m@ﬁ@%‘é&ﬂb%‘t SHH BT bR iftra mode,

coding unit, t ecting a prediction aving a | east
encodi ng ieter ovadeTlandva dikip readedi hor exspaplat the ind@ mage air $he e modetrhay

on®t he PBAHG AR O e GarkiT R 2NN, Rafat AP of by SARG R nfoce
transf opiERt boperBirhed orly bp el patigmt of PaRINIe TrrdeAcoding tis independently

to performthe transformation in the coding unit, the transformation
may be pefenedrasedredicionaynit imia cadingngnibh terebys salacting tarediption

equal tﬂm#ﬂ'éq'n -Qgeémietn'coﬁfﬁ@ le, the transformation unit for
the transtornmation hay | nclude a transformation unit for an intra

node and a d#ibea vided ehcodiag apparatusoti@d may alsoSpenfbram lte thansfarmeatidnnen

B o B oS S 8B Bl BRE 3SR e

recursi M%?e 8Bld, but Blsd Ba3dd 6h SirdesforRatlicaniMeht!i§ Hiffbaht ﬁﬁi‘nat_hierbc{dri]’rgg

coding unit may be divided according to the transformation having tl
tree stHlitt unecres de dqreriproothe trapsformationin 2beigeding unit, the ixgasfptnation

| ndcar Mg bhBRifatbeh MasBp AL e cm T fng 3 LR OHBITIES Dyt o the
t r ansf ocadihg @nitunFor bampld, thé ransfoembeog Ninitdodthel teiisfeindtion magdingude
unit may al s%rbe set in the transformation unit. For exangl e, when

tH8 si z8 tignstormalinasusityat AR intimmodsrand 2 glatq, pnig far Fotgrgn det is
2Nx2N, a traqgf: j e L
transformati gﬁﬁ[ﬁf%{q g{bl\lgﬁlahp hlg;{ﬁ%/ ra gﬁ%’?ﬁ%?it@en t'?e%ptgrlq&ﬁgg/es Eg&')slg{nqago _ILr.‘e
| n addi piesent ehiodimentithe tofnsforenationngihibinréhé oadingi tnit snay Be Neursivedy
transformation depth .nay be set to 2. That .is, the transf.ormation,. .
untt - actoRdMAgsTateeizey caene Lo et I e Sar Gl BT e
t ransf ogeauripg tedené lrandfirhrRidhhviny tHeRéé @fruatrd EdtomindtcBahsBrmation
units corresponding to a coded depth requires not only information

aBBut t#ertbsded depth, but al so about information related to
prediction e i n lh?&ﬁj- i Q. j : i i
det er m ner 1'588%8[}%0% 5” ?e er rhrﬂ%g{siB%ﬁ[:éo%@§ggfeﬁvggh%Q/i'érlg% gg@gf"ggg oH'?iebth
encodi nigdaating thémunberafdirtes splitdsg & parfoinedto tequd the teansfeamaticnomit
unit, predicti 20 . npde accqrding,to prediction units, and a size
of &'t rafhetrilng 1B DRIORT I Vi by e (BRI Onit eyl iR st aa (e
predi ct {rRsfRhAlGRIIAIL | FbraegamBid)dvhén ahkr §i9e Sbff YC trHhSfotMafiomBuitvMa
coding unit, and a nethod of determning a transformation unit,
ae@6or di egfrent 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 encoding error of deeper coding
units according to depths by using Rate-Di stortion Optim zation based
on Lagr siidiedhcebiding! ioe ptedidfdm eumity, PHhd URI kizk3@f o8t RHASfoFMBtibABGSt for
data of the maxi mum coding unit, which is encoded based on the at

| east oti@nsfervdtioapt h det ernined by the coding unit determ ner 120,

and i nf or mat QR ; i r di . th,
bt r ancoRpatls. BAA < Prafiits, (BUBa0fiR Sicating 1buf eI SRR ra
r esi duamastithamogoding Lbitage a method dihngetenhiminghi temstdrmdtionhenie reediding
node according , to the _coded depth may_ include inforpation about the .
coed d¥pEmbqdimepts ©f t then PIgESEL i IRVeHIONr Wil gf’i a%sq;meﬂ, in ietail later with

predi ctj HVhergigkei®f the transformation unit. The
i nfor rrate?g?léﬁgggﬂtﬁgge coggjc?ﬁdepth may be defined by using split 20

i nf or mati on &be arodiingy und dliptrhiner izilcmaynuiieaatires antertdodinge arodiohgleeper
performnmed,on coding units, of, a.l ower depth .inst of . a. curren

Cept b Froin il Aetdinspich dePisn BY custod HetedabREfom Qelird 4efiél ased on
depth, L Rgfa Muitipliefke current coding unit is encoded and output,

and thus the_split information may be defined not to split the )
cUPrent codi hge watitput gni 1FeutpiEpithe imags data wéithe maxinnen ceading wnit,

Sept SRS HRE0R S0 e U 3B eSS 5B o st

encodi ng I's per e codi ng uni ower ~dep
t he spl unit idetemmmér d20pandb mfordiatived abouts fhe tentbeingumoelet acaxtding tonite

to obtain,t cod] nits of the | ower depth. | f the current
dept h i%o‘ilﬁ_ng?FPfBj E&%gre@@?ﬁh encoding is performed on the coding
unit that i STﬁ@'é_ﬁcoUQHQn‘Fa@? &5 l:ﬂgy% bb&indd ®y! AVRIirtE R diduad A8 dHtan

| east one 30 coding unit of the |ower depth exists in one coding unit
oft5t he Ageent depth, the encoding is repeatedly perfornmed on each

coohrS var Dhe PPrbNL AR50 e AN ERRIENE BB R et may
maxi muninghdiengfarmidtionagisbutrtherdoaledodegthotie partitieoastyperne tea grdiintionum,
is determ ned for a coding uniit of a coded depth, infornmation about
at | eas’&hecﬁféd@ﬁeﬁd‘ﬂc?ﬁf’%@ghﬁﬁ%@fW@tt@WW@@tmru%%e maxi mum codi ng

unit. Al so, 0 h i 0 h fifgyn i :
unit may be gp?f@?gﬁﬁqu@cgrg Ffwgﬁ?o g lggémoﬁgys?ﬁggéftlhe i%gjgﬂg;atsgm
i g0hi eriafarmatiahl gccopding tactaptios, nghicb iddipates, whetthet lensoding ds rperioomed on

about the,.coded depth and the.encodi node be t for the im

ara. oG Bl oG el TSR oA MER TRkl adt i CaFafany 87 e
i nfor naédrﬁéhtaélﬁmh%%rﬁp[sf @ @aded ddStHeimdgetdatand e emeest BediRgdgnit &
at | east one of the codi ngﬂlunlt 10t he prediction unit, and a m ni num

uni t i neneased and OnPYtaRNEtRE dbe fplitimfermation maynpe definad maktpsplit the
ot O SRR E el oL, DHABAN Y he SR Bebirtaglen

dat a uni arn e mninmum’¢ cons utrng
t he | owesding unitdp ot tiye 4o0déd tdeptiat theedncodidteisnparfonmeduon thewpding anit of

lnﬁ)é: ngent@reﬁ%n%ﬁ el(p?}tl,t %&é 2]313(? I,t,lée g%“tl lrh?or%a |o>§1i nr%\r{r] S(IB Zd%ﬁng,c? itg hsspili? 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 coding unit. For exanpl e, the encoding

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

i nf or mMafrzRim@eC @bEINgY un@, RirkAiigfordation AeutTAE (88§10dNRY chbb@ingBhddR is
according to 20 the coding units may include the information about

t he pr edelerminedrinre aagedingouit 1diea stogiedoflepie ipirmatippnabouthat least one
encodi ng_i 0f: i r ¢l tqat i y ihpel yd

i nfor na??%@"%%dééﬂl%gplgnd;%tglgmhggef@FP@%e%?ﬁ@n&ﬁn er"]i%gg', é O%U"Eé §0ded
r ef er endepthnafdiel intye ddtat dfethienihaximam esodidzp uhit anap beddifferent accoaliryito

a chro conmponent of an intra npode, d abouti an interpolatjon

mefhod BFaNES SREEANROROE 98iaaRdaSrarRRiGabeSPlAGHRSHING 20 deR hanpad faus

of the pedhigionddodshd BSéieél%ﬁ]ﬂfjéH@tﬁé’eﬁb iHG $FodeS o s@trfoﬁ@PeSimage
dept h may ea

and i nformati on about a maxi nmu e Tnserted’into a der
of a bidataream a SPS (Sequence Paranmeter Set) or a picture paraneter

set (PPS). Ip additio i nformati.o bout a maxi mum.si ze, of

Cranst or mat | SCTRINANA e SUBLRRbIOLG 3RAL BB ifofpalign apout
transf %éﬁéépﬁfhdirgh&@dbcﬁdéptﬁcémpéﬂ%@oémg rAogdltd Bnleakt 0RO offthe 8b&iAg eIt
output via a header of a bitstream_ a SPS or a PPS. The output_unit

130 maythervedistiandnduepde misirapeneit ingfusiesdn it Mmaxiralmeeqading unit.

about o si 1 o0 yanrndy @t bESRIERlcrah AnbeiioRElor B phert BB 9%
t o pr ediectangulatedatai et obiaied ey espliting the mirGaun caingt imiboghstiuting the
codi ng GHEEMBE 19PLE B i v AHCTRAtohei B TSRO AnGr MeVobe Ao MARIm

of an uRREInFIRM JataWHiCRalifg A mdxiiBm GB8VENichYistiMBudbd iRt ther@gling
when the siZe of the coding unit of the 5 current depth is 2Nx2N, the

silse ofunitte Rregigiignubnits.oartiiion wwés, @egt lransfoxgmtion wrils tingudedi ingthe

unit of r th having the size of 2Nx2N may i ncl ude a
maxi numm\t?g%%ﬂfrogmgtﬁﬁecodi ng unit of the | ower depth.

Accor di ngl y, Féhexampleptrenemstidigy afpanatiarsouipt tyudrothe dlitputonit 180 may

units having the tree structure by determ ning coding unjts having an
opti nunb%rfA%%ﬂfﬁh inlg gRCespng _rfmeﬂrmai'e_nf%?c%al@ﬂ IRkPH HBEPngNArER g
based Qiﬂfédhﬁti%h_zﬁccﬁfrdihBeLdTBP‘édeHHrPQHIté‘.gOFH% tﬁrﬁﬁeinfrghﬁ]fmtmh”h@@%ﬂghg to

determ ned considering characteristics e current picture.

sifce elheochding mits beayp éndlodetioe dnforastiommabbpt thes pidictiam modeyand iabgut
any one,of .varjous pr.edi ctiqan nodes and transformtions,, an _optl num.

envod et oh Ry AR ok SR eaad HiplhaRin & SRLBG 8 Bragfbigfb Dhits
codi ng ME}/tin_@fudé5M¢c§rh€dt’@ni BBOSt 8hz&fimated dirddlies, of anaimtémB@RIch bW a

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

macr obl SEKENae imaAgsr ingex RichepinirrkIoger appet ar@oERR sesiaref@pout a chroma
i ncreas rgi ; [ hOon
gener at SmpafEchdhthita siodt Bt oy p i R o8 SP e iaTbe ey
teansmt t heAkopinfessaticbr2@boutf matdmom sizd afdhe coding esis defined according

ffici ) . Ho , b i th i d di t
oI i1 of spoydoerentes, Lovexer, b uahno,Lte pideo siced no amper i
unit i sinagitedirtd SRLAGICENS bilstréald, QWQRSSQtIéMGPPaFﬁmé@r !S&ESr yhiidtlre

i ncreasing a maxi mum si ze of a coding unit while considering a size
of the paragwtermsrt (PP&o encodi ng apparatus 100 of FIG 7 may perform

;[Mhte hofg][ ZE Lglgegcﬁ(g{i&ﬁd%?éﬂ“a‘ﬂonp{ag&ﬂtcé irﬂg'ximrs e of %\Otrgﬁsfgﬁ'ﬁgtrié'lp %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 mum coding unit, a prediction
unit for inter prediction may be determned in coding units according
to a tree structure and inter prediction may be perforned in

predi cttheougimdt s. 30l n particular, whether a first reference |ist
from anong ref re\ﬂée lists of a coll ocat %dqgl ock of .a current bl ock

is referred Mt 2@ LEFRMND APPAratHa 8y the deepericading Hait MaYohe greoding

current g %Bté?lgéd)ﬂymlﬂ?\i/iainitghrba?e he Sk %i&fﬁ%@%@dinﬁ%ﬁ bf 8k Pgé?ﬂ@ﬁfﬁ?which

list may I nclude I hages re positioned In"an opposi direction
to a diisezné tayef mbovehey two.r elnt oihengwrds when dd sizeatfdtesiodiig uaig of the

When the first referen i st. i s.capable of .bej referred tq, it

doss nosureierf is 2RRERK e Sirk bt 358 20UBeg il TLRE BREEUPRE SHp. Al
ref err eghet @odiietnither the Suriedt edepiis ehdving the sigé s DEIXRRA mMay include a
whet her the second reference list is referred to may be checked.

Based omaximeswalusft of flee epdibriund, ofdheiaweredeninl ocat ed reference 1ist
may be 5 det grid et MR Q%B%ﬁ&%irﬁﬁépafﬁﬂgrﬁﬁcﬁwdy ﬁ)trFrPﬂﬁje %Baknlg units
e 0C rent predrctron

second reference I and a referen of a cu
uni t malyavirg died drer stratirasksyddete rmining rodimigourmits having fant dystincurh| shegieeahd

reference list. Inter prediction may be perforned opn the cuyrrent .

ol o 3 RPRIUM BiFeLtor GO BTeh SHEBOIEIDASFOLH e P the Mhaximum
predi ct singNirfit hRd 486 §hakifan RPN ke Bhe'® coRsRRTAGE I RIracteAbtiRCat &tk
from10 flag' or a paraneter 10'colDr' indicating a collocated bl ock

of the ewremicthradi Alsposingaiancedingmayrepeiferneed on each mp@m@nicoding

ani ¢ actd B e, By oHErEFRN i eBRHR Bhoffese MARSEABRUPRE Y BPipme
pr esent ehdbdimy nfstle g bé deteraisadlcogsidenay ahumctéisties sfdhorotling unit of
coding unit accordiing to the 15 tree structure includes a receiver

218, anval§dMageSige™ encodi ng information extractor 220, and an
i mage data deg ,‘?falpr?’rﬁa?é'%%?fn%a%ibﬁrreséleior?BF‘}é‘?'{j‘é?%?&aﬂ{m.@?%c%hcﬁdeﬂnin a
atus 20 e on a

t he vi deo decodi'ng appa using video p I ctron base
codi ng comventionalr dhagrobck, t aeausthanc blir sasroblotiks rpérerpietdre oexcessively

'vi deo decodi ng aratys 200' .. 20Definitions of varjous terms, such
as & oolibiRREn: ACOHEIAE, & Flhei 3 Prersl Compresaat T I n oG e
and i nffF retchomagksBlbcl #dr@asesenRdtHIG Mg asiffichiP o destshin the RehfIrb S5t
of the video decodi ng apparatus 200 are identical to those described

w2 h r dnfareaiiont angt|data Tanerespieny ptisiensi céenragsempariavaser dy using the
i ver..210 ' . ' . . i d
5§ magidéd e Bl EppaRAuR M RECdY CBTFEStOR SigBRAPIREY e Rredile

i mge dsihee faocodiaghurdoid adjustedt whil® rohbidefag shdrddtedstiocsant antimage rwhile
the coding units have a tree_.structure, accordi n% t.0 each i mum

codi ng fIRFSASINGA MAHHHMSSiER Of 83Gading Wait Whilg coaskizring a iee P MEdCa

decoder 230. THAQidebBsIR o Pagmstaflic P00 BEF| B PR p&orti iHAEh&HatidR Of the
may extract 1 nformation about a maxi mum size of "a codi n% unit of a
r

3@&ur r eintergiredigtien apparatas heagatesgpbed withaefereneato piGi ire, a SPS, or

520 ext r act ST Qg Tl 38Sermhee oK, TS et hntT an SRebllons Sioie' Rlipr
t he codbredictibht=pp2axiusdI® tF@EeesdH phalkii émassdngliung, hpredietiomaxitrfominter

coding unit, fromthe parsed bitstream_ The extracted information, .
about tH’f@dtS-‘é'Géd“afé;bﬁhd%tﬁH“HTI@é |@,ﬁp@lmqlgn%agcqrg|rt§mop@ttrqeostg4:ture 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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the 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 inmage data for each maxi num coding unit. The
i nformati on about the coded depth and the encodi ng node according to
5 the maxi mupgHedhedirsticferehie NSt |§%tap&are damém ﬂeﬂ@d&bomaoaé nbeR&ve to
one coding unit corresponding to the coded depth, and information
about abe eheochyhethes a«agcqn@cwm@lr@nmﬁl@t ﬁdﬁf@ffﬁ(hbbutwﬁeﬁéh@ firstaafergpese
of a co

f%ﬁ%ﬁ?fg?elf%ﬁecﬁg vagetHgll i Qeré’oﬂaqgqu{eﬂgeh i 'ngteﬁgg%g nQ%PB%checked.

about a st ze of "a transtor mati on uni

splittiBgsédfe ratresult aﬁcmeal|orn9ckmgﬂaot§mgl€a¢0|beaﬂe@iexéﬂewﬁ@ liss rhéne be
i nformati on about the coded dept formati on_about the

cofled depierMEed trorw amendithsg fﬁgh@fﬁ@é‘(ﬁ?dlsﬁ@“fjot B 39roRgxiefRIrNe® dishgnd a
unit ex r t

220 is %‘%%%E*ﬁ%ﬁ?%ﬁ* 3 4 Eaftent prdaigfish BAffa) bd MeldrThed bk’ & fbtion
det er ni inéatntadiogenfethat eolwcated neferanceoliitnglrder predidiom mayebe pédiormsd ain
as the yideo e codi,.n

for  oaciiefadpai Routhon HRitERuBY dfe sobeteh SRR R g ShREh Brealiahn O

maxi mimecgehdratd Bi fesiddet 96RINE pardniister FtfiBcateaOffbRY IR FREN 8F USpZ@kheter
may restore an i mage by decoding the inmage data according to a coded

dépt h arallin lréwaaimgr@cerﬂftr@tedwatoc!g@ﬁm%swgemmemcﬁpwmtén@baeﬁl@r@ﬁv%ed
Si nce encodi i pf.or n Qlﬂgﬁ

node 20 rray'B%Se gsglégrﬁ)‘ied k dﬁg pr ef?e\ﬁé)néj(ﬁgj @g&b@ rgtlgo?nﬁgcr?ogns%g on a
cor r espcodinganit aticogling itd a teegpsiedciate, arcording taad emtmchrrmtmﬂthd pretskat
i mge data and encodi ng i nformation extractor 220 may extract the

i nf or melfWeAUbout the coded depth and the encodi ng mode according to
the predet erﬁhé‘%ﬁie@%@cddfﬁé §R J%@Q@@%%é&‘d?ﬁﬁe%cﬁn@ﬂhﬁ%eb@rdﬁ@ tdthe
the sanme information about e coded depth and the encoding node is
255 assi gee dtagjurbeinchidesr adeceivee 21 amtmagﬁu dafaj ard .eneading irdermaatian

maxi mu rest

curr en?é’ﬁf’%dﬁ@géﬂﬁygﬂgc%’a."ﬁ‘agg h%étgangg%oq%ia% g'rgll{?a %XI r?ﬂsjrm&?; Inn%n%e of
uni t bagestriptiohhthd Rideonaécaiingpipardtns znmdeémgeﬁtibo amddichen Eb“az@di mg a
node according.to the maxi mum coding units. In oth ds,

i mage d%ﬂchn@é@ﬂd%‘?cof@'ﬁgrﬁﬁya &'@t@oﬁ'éuct'tHEe Mh@@é&fﬁ}rfﬁib@ @éttﬁeb&@@@ Qﬁ?oﬂmg
extract% L&rml on about the partition type, the prediction node,
and the tran ormation unit for each coding unit from anong the

cadi ng uni tsDeﬁmtlmgs theatiowetesmsystich asmcbdudgdmm aedepthpaxirediotion unit,

codi ng uni t COdI roc i.ncl.ude. redlctlon i cIu

ot 02 o st eR TR S P S alRh S VeEinBS el s, B Fecoding
transf o d;ﬁ@rétl@rﬁ\s of théevid€o deabding dppar s T0 e iaehfic e thaxeCassbribed tvath
a met ho i nverse orthogonal transformati on or inverse |nteger

t r ansf oieigrenes fo FIG. 7 angddhe viggs enpodingeprriatusstPtay performintra
di
prediction ofy, ﬂé@%%r%%ﬁ%%%hfﬁg%ggggg% Oa?]ntgﬂéhieltqr#c%ea%é% The

prediction no eac or mat
absut uh&ageamatetamemcymﬁngmﬂotrhatlcm e;dtmttoolzmefaoifs eﬁwdpdemagbl data for

t of t i unpi t di t ded . d ddi ti
Phe | e eashasdna ot Bpm 3 pare et RS rSatne MEETD! BR asing Hhits e &ree
accor di sE’tﬂJét@reaaérfd?@’ ngttbuéédﬁ ﬁa&ﬁﬁurﬁ%nﬁé’@hﬁ?a#@ idutSifts 3fe EXtraslcdr imdiR

transformunits coding unit and performinverse
tr ansf odatathoo’rhebm@e oiata 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
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10 transformation units for each coding unit, for inverse
transformation for each maxi num coding unit. Via the inverse
transformation, a pixel value of a spatial region of the coding unit
may be restored. The i nage data decoder 230 may determ ne at

| east ofte iegatRddg@pddeodicr 230Ur 1€ Btheravdras Mheoith due dlait\ahnta/biustregnsislsmlt
information according to depths. If the 15 split informati

i ndi cat 40 tthatmaxigyen deading éifWoS‘P dha‘éi‘h%ﬂ’ﬂﬁgelqﬁtﬁﬁiﬁ(‘&&iﬁf e%?to H@B‘%’@PS the
the curj rg@% Q%t@rbécﬁn%g &%ﬁat%'ﬁﬁcor dingly, the inmage data

decoder ecode enco at | east one coding unit
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a 15reference block of the current prediction unit nmay be determ ned
based offroti 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 coding 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 nay
be perforned on the current prediction unit by using the reference

bl ock of the current prediction unit to generate a bl ock pixel sanple
val ue. In addition, when an image is restored in a
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m ni mum decoding unit. If a resolution is high or a data anount is

| 8pge, eachgedngUitasrsispandingitadghe sodad deptty apd ¢upykthedmagetdataof the
only ingr i fficjency but also to accurately refl ect
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resolution than the video data 330 may be 64. Since the maxi yum depth
of the $3MesRihinformmation may be gatergd; ¥ ohseving %ea@wn@érﬁguaaﬁﬁorgf@ﬁ

may i ne i i i i i inZ &0 f ,
Codi ng_ Soyenet TrthETaRifhcd bita \iH! Ao BRY 1R BIRIGAIE (8 brodiBfon
despenewhit,candvthé ayisinsurbyurildand theggatheradhxataismits dhay bencansiddred .to be
Meanwhi | e

since, th Xi epth.of the, video. d 330 is 1, codir

ni s 5 6B P REC DR RE0 Ay PoR ISR CRORLS P TG codie

havi ng moldend Fexicaichicedlirgf uh® detdifhifed iaBtdstribed Hbode! MomnatiitdaBdtSan
size of 8 since depths are deepened to one |ayer by splitting the
encoding mode may be obtained so as to decode the current coding unit. 7

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. Si nce the maxi mum 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
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times. As a depth deepens, detailed information may be precisely

expr esskaptored samples, fop interapradidiondohgt smrent Hoekrdgear josefodgo A
based o ' j o j | o) - Rpe

i nventi g%'&%%héyi%%I{asogn%oggﬁgh‘gg)r%@rc or ﬁuswgg{éagﬁ%ncjsetépﬁ%nﬁé ?%g%c}]gon a
unit deparamater 'cdBocaté@Ofrarh_{thé@ag! olem parsroetienwolpipanat is e difert@rediction
encode im dat In ot her words, an intra predictor 410 perforns
nbra pPBUPBIATRA B PEENAS RUSHTEEN-n an intra mode, from among a

current frangQRer 2Nt ReBRIARNIR I T8l t¢H#BnPafofg TRfdréfke lists of the
conpensat or 425 perforns inter estimation and notion conpensation on

codi ng oellacatechblaskispeeferentiatyiehgckes afbrdirstveference fist magmcluds by

out put - 1S BT bt PATROART iy AR RebR AP o et rom o R
t he notingaye@npensiibosted2odls out put as a quantized transformation

coefficient through a transfornmer 430 and a quantizer 440. The

qdlnti zed tr ﬁﬂ@b‘&'ﬁﬁﬂﬁb’ﬁf@%ﬁ? lig} isparableief beiag refeagdds. i degsingt have to
spati al ; i b 3 d i :

tFans o2 heretyl MRMRH AobodNEleAErefitB Tl BAEARGL BT AR oh TR reference
out put list is het redéreed e avlietherthddde cahtdeefdrencey ligtds referredde sealy barchagked.
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applied in the video encodi ng apparatus 100, all elenents of the

i thge eiffer@ace 40ock pf ¢he curent predictinrednit oy heodetersingst baged on motion

esti mat .t i 425.. th n :
guant i z@?orﬂ%glpnt h[bg gﬁ%r%ﬂ?@%ﬁ&%ﬁ%%ﬁ’ Fﬁ'e im&te{()z]es%)gﬁd!n’;f |S?§§948‘E$p be
t he i nvegrermedhonftbe reirreh? @redibitord ahit dykusigg tine refé8éhceabidck lné the @prrent
filtering unit 490 perform 20operations based on each coding unit

1 om anbeg BRI GHASTHRA RYCK Phiel SBTWIIEE PG whi | o consi derfng ¢ he

maxi mum dept iy 8ddiggs whBK R MEGE i gedididd in a low-dePREcbhEiflbh Ya réffence
intra predictor 410, the notion estimator 420, and t'he notion

c@fpensiatage ARy e detamningd pegardingotesa agf¢rengsy kaliof the cument prsfdietipohunit
codi ng i in ifs having a tree structure while
consi de'lré”l@ﬁgdI%%%W%]%Eg%dc@%rgﬁgﬁﬁgtt he maxi num depth of a current

maxi mum codi Tige Wiielo, dédudlind appaeined 200Bhay dbtaiieirdomaisn bbsutsataeast one

the transformation unit in each coding unjt fromanong the codi ng .
uni ts heRding ugitithalaengratasthe minimum encoding error when encoding is reclrsively

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 inage 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 ggbogiméRETehs bréserdintdmfosol | ocated bl ock are referred to
when notion infornmation of the first reference |ist exists since the
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be out put %s the reference frane 585. In order to decode the
i mage d%3t8 339 MRY t%en&ge data decoder 230 of the video decoding

apparat us Z@i’ncbﬁﬁeiﬁﬁﬁﬁlﬁ?%gﬂ{ oPfe WBko R4 81019 RCLBHIN it 815 Bf the
performed after the parser 510 performnms an operation. 25In order for
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ot 1 opy RECERER GuB ndvio 1RLRE SR br 32 singk Yorlily BEE cBePendd'®
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t he notion conpensat or orm operati ased on partition
azpr edi lcaviog anlodg dxis sizaadf SEinchalepdltls age deepsndthto nge dayardey splitting the
structure,,and the i nv.fr se transforner 540 perform operations based

on a siP&X{Hun oAEF AR on 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 inage 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
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are arr
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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 incl uded
in the coding unit 630, partitions 632 having 15 a size of 16x8,
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nilhi nuUNE@NPeasaigr 660 perfarys mrotireeampeansationyn eedipg unitg in AB intgadiode by

encodi ng_:erro i dept hs, by perform ng encoding for each
dept h aLgS'ﬁéea '??2%@8%@%3@%25@5 al ong the vertical axis of the

hi er ar chi cal Thérintdge elaf@0n thel epplaiabribneaipamhith opadsadi tlgouble the intra

m ni mum encodi ng_error in the coding unit 610 be sel ected as, the
Coded dUEeHeIan A58 Hpd et TaloT FERRSTISAIRE B60a TRy BRiAURMIGRS & rostoregfigme

13 is asgh éﬁé@ﬁéiﬁgrpdéﬁﬁ%dé%isaa tﬁmhghaé agmakutq%%hmm 8986 ilteHHd unit

710 and transformation units 720, dccording an enbodi nent of the
peesent 58k ehlsopthe imagdidata thidds grasboronpsspgdheaugh theodehlocidng unit 570

encodes_or ..decod an i accordi ng to cedi ng units havi Si zes

onal | or 3016 PP dtsha R sagmawhn ot as ik ERrsRos IS a8F um

codi ng uni t . [nShreles t®Hetsdnfeoiiid @aaunithe irhage datnaéesdarta3voftteivigeo

encodig& may be sel ected based on data units that are not |arger than
?ﬁﬂ&h

a corr QFPOSEATHY 299 the Impgp dscadsr €00; mayHeenariaPeraliBas fgat are
appar al yerdifbPhtdMe ddsdt £1F Gebmidn CRUIARAUNI ¢ 710 Is 64x64
e perforned by

transformati on nmay using the transformation units 720
hasi ng a si zimm ofde&d2ic32the image Alexoded&08 tF behappliat rig thai vid#d 0decoding

a1 09 e A a0 ST, 3 ABASPLER. BB BIET 1, A mavserpIn. e
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.
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20 32x32, 16x16, 8x8, and 4x4, which are smaller than 64x64, and then
a transformation unit having the | east coding error may be sel ect ed.
FIG 14 is a diagramfor describing encoding information of coding
units corresponding to a coded depth, according to an enbodi nent of

the present [mpaniculit; in2Srblee t® demsrnindiat refsieneé imlagevfbdmeuepre@@&tm of a
apparatus 100 may encode and transmt information 800 about a

parti t i eWregterediciioprunl ithm ntpnagpupensgiee86€ irefsremitady chrgks whether a
i nf or magi t L t.}.0 It f I

uni ¢ colPblereharilord EoEata Biokk D TARHER thofnd Mok (B rERRbCRARr
node. Time rerhainirg referd@ listdi afathescolldoatethbiank aleordfemred Hapwheh raotion
partiti rediction u of. a cur

on 30. obt ai ned_by splitti a [ - ent
Codi ng ChaTietade 06 ot FiSt gapre et colbapoanie Test ence: b of the
encodi ngp|ideatéd'bloBRlis gﬂﬂ’b%tiﬁw tefereH t6XapBRved EH B mefsh Mfokmktion
CUO havi ng] a size of 2Nx2N nmay” be split into any one of a partition

802 havohihedfirst refergnceNist does ned rexiatisincesthw firat refgrencei lisé ob the srilgcaged

e or PR AR FtdBa et InR PR ssBberbel SoBuRRy TRGhEEY wltBer the
to i ndi gh&inbiRe réferdie Matst iof ithe 8OHbdated rock Hréereférrdddd. tTige motion

partition 806 havi n% a size of Nx2N, and the partition 808 having a
silfe of cRRensator SERemayt dptrEninena geferenes dist 65 the suE@nE pretictipn aings by

each PaGLbl A8, (FAEnEY PPt NBIbELBEBOLRRPARCHPId PALOELBoP PRTRas

of predictfon encodi ng pertorne on a partition Indica
i nf or mebeéemp8dOrmed.e., an intra node 812, an inter node 814, or a
ski p node 81 romation 820 indj.cates a_transformat

. _The inf i '
oni D roe o eba 12 js aboraiALFB A dedperctalid ifRs Aot A B GRS and
codi ng pavtitions HocOYHARH S antdigbddimapt of ! preBentinlendn. be a first

intra transformation unit 822, a second intra 10 transformation unit

824, a fir st Thewigleoengosing appareilsuhiq apd éhe yideg daseding apnasatus 200 use

transf o, i it . T j: Ak j .

|t or o P cditel Sedind ¥iss sgra el B et BaRnanE ST hAS o A agrimum
ext r act heighit, s maxiraumnivigtineanda rd@kimua Weptin df 820inGounitbemagi beg adaptively
Sccper Al iR e o Gh S O KR S RSB o
of the prgasnt Jissedki Meper codinPRlrits EBERHMRYL (P HPRYs Bfap 1R defermined
i ndi cate a change of a depth. The spilt information indicates whether
a28odi ngcapntiingdd the predaiatmidegrhaximuspbize df the cedisgnmituni ts of a

i 900" hawd T NStRN st 5oR s Bind LSy GesRRUTRES dhiidhyliRhtes

partitiwespreisedt ventibhOthd yiz&ilzA halghtaind thiezmakfimulN wWikieN o thé coding
partition type 914 havi ng a size of 2N OxN O, a partition type 916
havi ng @it ke sacinGéy and dhe spaximusa depth st ylveths gasethagnaxigiue depth

N_OXN_QedisGo éstofgﬂ"gyniﬂér%fttfrﬁ‘éﬁhé REJRRY Lt iL8pltYRER BE BRI Loy

whi ch are obtail ne
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 aiong 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
predeterm ned shape, and partitions having a geonetrical shape.

Predi ct haing fis® dizBWfisx8r fAREMeaEth BE Bfio BrmiMImaaRIiMUkitt i on having a
size of 30 2N Ox2N 0, two partitions having a size of 2N OxN O, two
partitions habemgjedicien aindfand hepartitionmal Acwdingrnit ware wsrangelejorg the
si ze of pNiMLOax@oEoARG 10 SRANUARR | I AdrVRErasTP 1BE SHIfild O 610
encodi ng i an rntra node~and "an i ht'er’ node may be per f of me e
partitibagngake sizd bf 64ke4 andf th2NdANT@ is\a @rediclion 2NitON Prediatibn unit
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be spi ¢ 1 ne Sy FnaaetiAh U oG ot BHERRT haBerfe e piB% Bhe
snal | esthel BeptheoPar nalyi 88 dpyipmt8 Yfartifosie Mdiudsd i eddigPthf 62, 5 d @
split the Partltlon type 918 in operation 920, and encodin

i

r dBeat PR OROMARMND A FerIPhG2XH. tRarilmsnRad h@"iﬁg@eﬁj?ﬁ oH3 2I1 é,n@arﬂtions
Size Ofﬁi\k%%?%% é?)?"l%%ﬁ,géncf é‘?‘tiﬂbﬁ%‘@%ﬁ%‘éﬂ’/ s %rcﬂrTBer@A
65 for Cpradi ety e CO

predi ctron uni on encodl ng ing unrt 930

havi ng a depBimit=rly]l agrddition zmitaff tR&IchaRR Uni( 630 Ban@thewjzd ofc1&dé and
partitions of, a rtition type 942 vin ize of 2N 1x2N 1, .
Dot 11 O opk eh? wavi b BIETE RartBaps guded: T Bre corE typsBuge.
havi ng gaitigs halint 4 $2N k16316 iRclDasd in tl'féncdd{H?* ufd&30aKbAfiofs $32ehaing
N _1xN 1. 15If an encoding error is the smallest in the partition type
948, a asjxerofi Hoxdh pagdipnBrisit haviog 2 sise ©bBx{ 61 ard partitions &36t ypén®assize
in oper%ftcﬁ)%] 950, and encoding is repeatedly perforned on codi ng
units 960, Whi ch have a depth of 2 and a size of N 2xN 2 to search
for a m ni muBingielgdiangreeiction. uhentie oadingumitdesd havihgdihessike tof 8x8 and

operation according to each depth may be, 20 perfornmed up to_when a
dept h HBEoHRRINGO 3 maY e ISPit frite hariiemsh NAdsh in. Mo G Ul 649 iffe

a dept h.i$iti _ l 4 r ) ) ) .
P! TpAPISRR0hs LR Rk Y Bt SR Mooz v
c @0 r espsineliof @xdo partiieps 54 haviagiss sigpl aft 48 appepatitioms 6706 having a size of

pr edi ctioﬁp unit 990 for prediction encoding a coding unit 980 havi ng
a depth ¥t d-1 and a size of 2N (d-1)x2N (d-1) may include 25

partitions ofn ard td debérmiii@eth@94t heystnene sddel eepth of the coding units
2N _(d-1)x2N (d- 12, a partition type 994 having a size of

2N_( d- 190nstifiding) they medmpm sadingpenid &4 On dhe f9dings upd dgterminer 120 of the
N_(d-1)x% - 1), Fgdd i . ' i 7. .
N Py Sting bt 04 peoLHSSrBAREENS DRRGELER Biresponing o
pesf or neathodemthangladed in e maximgmaoslirgeumit 620N _(d- 1) x2N (d-1), two

partitions having a sjze of 2N,(d-1)xN (d-1), 0 partitions .
Pavi ng & si 78 RMRGT Gt BeBRr eadDg i FCesrRkia fooeptiPalydina. A3 i the
N_(d- 1) g€ dardde BhATEEBRE §iD8 iM@Ehbdéd 88 they BEBthISEe dHsOUFdr B8, four
search for a partition tg/pe havi ng a m ni mrum 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 to 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 fo 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 mum encodi ng error,

since a maximumdepth is d, a coding unit CU (d-1) having a depth of
d-1is no longer split 35 to a |ower depth, and a coded depth for
the coding units constituting a current maxi mum coding unit 900 is

det er m fogckdch fgredidtidnamit ia thacbdingomitsy@mredpondgciar thendurrent idapth, along
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partition type ‘and a pre node ncodl ng no
dept h. @sd saabforinbtomunite7@0eaccurding teraroembadiomaritiofi¢hd predept veatien.
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CHE | east entBarMeS ensPoiny SBES @l A 280 SieipeccudabadesTg Miage
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prediction node nmay be encoded ‘and transmtted as Information about
an encodnihfprraatd. maKisgImgioding unit odbiags ohtranstoregtion unite detirargiormation
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set to dorrespondintheodinga@itdat a and encodi ng i nfornmation extractor 220
of the video_decodi nEe apparatus 200 nmay extract and use the ]

i APor mat i on EBoEKAMRE, dBABE YEpe PNEREiNcharpRiadi P8rPuAPY. tia siwe of the
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appar at%@a@%ogﬂgy?égt gér)?ngﬁsedlg g‘gétgfﬁfrﬂn?ﬂo@mh rs% il!t) i nfor rraq?"l‘ O%SIP% g?e
as a 25tramsfdedatiteptihithy2Qbavxiggspsize of 32882mt i on accordi ng to depths,

and use info ti,0 ut an encpdi mode, of .t he rrespondi ng dept.h
for decodi nohE: 8t SR8 codhe AP AR haliing st St SO CFRY I SkldR B
rel at i onsiorniRg the @RAnSREMAgIoH Ut 8adiPdPthePtrefifeihatiot Dhits ha0iB@. thandize of
transformation units 1070, according to an enbodi ment of the present

i B0ent i 3X3B0otAE1R0diXF%y aRdt $x401whighe atedpmg@llani thanh £4xA4. aand ethen a

struct [Wale! ! t he vi deo
oncodi riEnsIGRAARaRAAELAAnG e R BBR AT E] B Rkcial 0T, Vi on

units 1060 aFks.padtist aadiagem foedlestribinguantediog infosimationt dfe codidgngnits
units 1010, and.the transfo tion units 1Q70 are transfarmatjon

i tS STOTEHINOING e Bodrasd (RRLS eBgedng 16 an GRBRARIBLO the aresent
maxi munhLoeskidH 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, &nel outd# unik 130 ofcibenvded ensdidmg apparatun200 mep &ncodeand

1042, 104 0RO B85 3 paflon ey rPlmbti 0Ty dafoton
encodi ngods] 4ad hffdrmatiéh 620 bDddt aBidrof 4 GrbBisfokRfaion \iXor aaeh £0Bihgaurt
obtained by splitting the coding units in the encoding units 1010. In

ot her v&éﬁrb%ﬁp%‘&iﬁg tpi%ﬁo@%egpﬁhmaﬁﬂf_éfoenati%abm%n 04 ,lngme-lpSO,

Tot6, 1045 g MsEBeonZ Ul ieRdkod \AneRER aBol"3 SRERETOLE sprition

cadi ng abtbinetdB2splinga 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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10si ze 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

unit thaboitsa pamtibatysREEthe ir@éﬁt@@)n@fﬁﬂthé?%&itioﬂm h&ViBg eQstzaBf 2NxN,
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maxi mum codi ng unit to determne an optinum coding unit, and thus
codi ng uni t sThaninfegmatioe BrG indicatesea dranstarmationaynibdo dir dased. on when

ani ¢, 1 frernReaBin BodirehEe i of ehpel Bhmbnin abel SRR, the
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unit. Table 1 shows the encoding information that rraayzﬁbe set by the
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Type Si ze of The éimafiedatd and ebnodinBdpleamatiby ektractde 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.

16 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
geometrical shape.

Prediction encoding is repeatedly performed on one partition 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 Asynmetri cal
Partition Type Split Information O of Transformation Unit Split

10
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20

25

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 918 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_O0xN_0) may include partitions of a partition
type 942 having a size of 2N_1x2N_1, a partition type 944 having a size of
2N_1xN_1, a partition type 946 having a size of N_1x2N_1, and a patrtition 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. [n 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 280 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 cne 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 900 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 transmitted 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 may out put the encoding information
about the coding units having a tree structure, and the inmge data
and encoding information extractor 220 of the video decodi ng
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unit in 1:3 and 3:1, and the asymmetrical partition types haV|ng t he

silBes oBNGTR2K laﬁheﬁﬁ(@ﬁ@rﬁ%ﬁjlolﬁ’eu@tﬁr dafeere diffseablramnib@seyin dpe inrediaon

1 ot U QRIS HERL o SRR shfpde gt ol B ding and
decoding apparatuses 100 and 200 may perform lntra 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?rpr)llgtion
(Encoding on Coding Unit having Size of 2Nx2N and Current Depth of d) y
Prediction s . . . Repeatedly
Mode Partition Type Size of Transformation Unit Encode
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may be aatordingto thefsplitratfommatadm wncadingr isiindependendly gferfon@medazh fopr split

unit 1318,.havi

Nx2N may be set to be one of a partition
Nx2N, a partition type 1324 having a size

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

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

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

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

respectively obtained by splitting the height of the prediction unit in 1:3 and 3:1, and

the asymmetrical pariition types having the sizes of nLx2N and nRx2N may be

t %/pe 13%"“%\‘7'(‘&8 0§a§ﬁ5@§r @%pt
0

15 mode.

20

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 pide2Bhd Wb/ tybes h Qﬁ@ﬁﬁtb?%éJéJ (Ihr GRst Wd?&&' i@'?sphhirff&ﬁ’ﬁétﬁ)rf bfte
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1328, a _transformation unit 1342 having a size of 2Nx2N_ is set if

spbi t i thdraritiontyremnlthe f@rrﬁnhqulag upitihaying ez eh2Nxel is 8 symmatiical
transf %gﬁlt.bmtyw\ﬁ]s&é‘lﬁ srrﬁaﬁd Gn@fméy% NSNS &indd iF 112 n,%h.ﬁbﬁ ?Ype of

flag is eparltlon ype 1's set 10 be asy
i.e., tﬂre praurtant i oodingpenit332, ani 3adymfrik3tical o patiiids, t;aperalnsf sizaatof othe

unit 1352 aV|n a sij is set if a TU 15size flag is O, and
a transfofHaim3 mHﬂtﬂ%ﬁe%w& a size of NN2xN'2 is set if a TU

size flag isThe encodlnd?‘ﬂiféfrﬁbﬂﬂt téboﬁt %odir% units Havid ZF tideadtriistufe may
flag having a val ue or or 1, he TU'size flag is not limted to

11Bi t, @etude at least @nmﬂ ab@oqmgt uwﬁywtr@sn@@ilag dfia apdgd siepih, apvedigtien

tree Stwftﬂfﬁ\{lﬂdlrﬁuﬁ‘hﬁpﬂ- U fh%%o&lnﬁg |P§?ﬁ@§§§nélﬁ§%Q%§Bbgﬁ depth may

20i nf or ion Si ze ag) on u

exanpl einofude afr kast oneedfi arpredidtisn unit and lah mihinsurn agdt cohgirgng ¢hefsame
transforrradé n|t that has been actually used may be expressed by
usi ng acH%9 n&l@ MYIVY a transformation unit, according to an

embodi ment OAcéchEl 3?@ dé@Yxﬁﬂtéd%heﬂ%@%Hg‘é‘éeana‘fh %nﬂ?@r@‘i‘ﬁ%]ﬁdié@ ik

mninmum?25 size o he transformation uni Accor di ng
erbodi ngameotodihg pnésemrewnmmg oto, thdrecadatl alaptic obly ng)rap@mgatmcom

i's capable of. encodin m t r ansf. rrrat on unit size infor tlon
s o EARE: b 1 SHpea: ot AR IR0 dheforestbrilie e cunit
flag. Tesréspondingto encstlid depiicisnbatemmedr agasjsmgmht;@dtngnnformemn of a
i nforrratl on, the mninmumtransformati on unit size information, and

the 30 dataxiniu@nduhys Aedistripytinnofseded danthgyin ﬁt"EbaHWUSPSOdW@dHHHW be
to an e %g‘%t of the present invention, the video decoding

appar at us may decode video by using the maxi mum transf or mati on
uaot size | nAmardingdm ift lae omrmnlhum)dmgnsmcbr imtpredicted tbaezde on encoding
i nformat | and m TU.si ze

.th
176 ornteTRiatPEne! AOIACES: GA Witde Atk NEoTmAIRLRY 5t nils i Yeeper

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 @NixN, issp82itiBR tape 1826 hawimg musize raf¥%2M natpastitiamiypes 328 ihaving a

32x32, th f f t bhe 32x
32632, (oLl RO RerttonotyPRcl S5 hRERGLS gk of [, A daridiors Bibs 4334
val ue ohjeihg td"@iEeQ)f 2NNMER éﬁéﬂ‘tlﬁbﬁ%pﬁﬂﬁ@héhﬁ@% 8z Y 'nqasezﬂnbhd%aﬁmhon

be | ess than anot her exanpl e, he size of
t he curtmet‘lﬁ’rﬁdlnmgn@ﬁusnzegfa&xm and a 10maxi mum TU si ze fI ag is 1,
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t he nex b ryipe Bbasrmféﬂrﬁ@mrs:ndyaxﬁra@%izy a8heetradifgmatiomunit Buifesponding
transformation unit size is 'MnTransforntSi ze', and a transformation

unit si kethestrapsiermatipn dnden Biay: be ch@nseﬂea@abng do@ prahigtion unit type or
15cur repéﬂﬁbﬂltmﬂmﬂaﬂﬁ on unit size "CurrM _nTuS| ze' that_ can

be detefmne current” coding unit, may be defined by Equat i on
(1): CurrM nFFunSexamplarwhe(ri\MheTpaﬂMmtypﬁl izgeset to be symmetrical, i.e. the partition

i munbEPaH ot QR2npt 1 SRden CepastaE TR Fevag 4 Sierd 252N

det er m pedet Nf dpfit quofrm@hoﬁOQFU‘gsMé"ﬂag&aof rAREdrifoiatdm Wit isSiczeand a
" Root TuSi ze' when the TU size denote a naxi mum

t r ansf otraasfoemation ung |1§é4thae(tngc®ﬁlzge>fé\éxhétﬁ g2} if & TLheize flegdsnl. I n

Equation (1)yy,dRofb Thishd w%) N?’%‘%%‘%%{sgﬁlm&regﬁxb HE PR rPtype 1332,

transformation uni t St ze T ans ion’uni’t” sitze
' Root Tu$da4' 133&;% 1688, 4 Eamsmmt[ag ungt 1352 rfsalnsm ats:zee @R2NxeMtesetdif a TU
tinmes correspondin to the, maximm TU size fla
P Tr a8 GPRG Jb SR SEBSTAAL AT I 1354, GRYPd PGR A NVRXrgssetf a TU
srral I el’s&?lﬂlé g.i§ 1Om anong ' Root TuSi ze/ (2"MaxTr ansf or nSi zel ndex) ' and
M nTranstoritbi ze' may be the current minimum transformation unit
si ze Cur r M Refedring to FHGt 18.dhedd) gizedtag isedflaghavieg cuvaleaor @cmn hgput the

i t [ to th i Ll
i ! O e ez TR PGB eyl Lo do R N Hhe B W hiealy
type of sglitphgdhgt hotregDsgucture whifedth@xROPkkze Elbgalr@\ﬂéé@”ﬁ fionedd.ct ISt
node is an inter node, then 'RootTuSi ze' may be determ ned by using

E@0at i ol qrg)at@g &l ﬁlzgqﬂgg} A @zsranafprmatlon unit 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 Root TuSi ze =

m n( MaxTransf ornSi ze, PUSi ze) (2) 5That is, if the current

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

' Root TU%ﬁ@formwﬂ@@ uhh%uzmsssmzf k&29) tiserPthe"Sive o aatrérﬁ@bﬂr@éndfabme nidyose
am)ng the maxi mumtransformati on unit size and the current predl ction

unit si 28x32 when a T gizgflegiie Oi far bRy lbe 19xd6 whan theafisizeoheais 1, ard

an intrg, rm ned by using Equation (3)
bel ow. fangg%%zm &%%ghztﬁartl Fgﬁlgg%% 10denotes the size of the
current part Atsla)mthxen éxarﬁbl@t Tbl)Sif 2ioe size dif(thEXd'urm‘rﬁfdmdrr@ gRit is 32x32 and a

PartitionSize) if_t current prediction m)de i S
thé i nt FNIFER tramﬁ@rma&ﬁgfwwgwﬁaﬁ?@ @ r Yethepdperizs Egt he,fansforaatien

size fl I rem agpn
transf o?‘gr‘rlttat I ﬁb%?ﬁ(@%l@gﬁﬁg -tﬂf!les%ﬂz%; fg’f(j)t he cufgl;ée@ épig%![ﬂ?‘?lragr?n%lbe set

15 Howetrea vatuecother tlan Opsincenline sizenafftbe tetristormation wiizeankd deTleSs Alsan
t hat va‘rs'%g%accordl ng to the type of a pred| ction node in a partltlon
unit is ? an exanple and the present invention is not limted

t her et o. As dvetiesrdbxeimple, (e He sReasiapdi digrarR tdoathdoasie s enx@:@@haga
units having a tree structure as described wth reference to FIGS.

t HPoughmegimumabld siza fagis 4 heattha TU sizerflag mayike 8w ddedlgrer theatH size
codi ng ﬂ%%gﬁﬁotaoé%&%%tvéiﬁéBﬁr‘?‘ertﬁﬁﬁﬁr# f1g to the video decoding

nmet hod on codi ng uni aving a trée structure, decoding is
per f or ned fOThB@,ChIerB.XtI mign cdefined uthadt t the eshaxiemumeag&Udatsizeof flag  is

e EAR N R R NN T e

repr odughd %H@F’o‘%ﬁﬁ@n S.Irﬁ’cr §i§e' i8 'Ro§f‘le@ﬂé‘ @ﬁ@ﬁ?%é‘”ﬁu Qizd F1895810, 1tRen a
through a network nbodi nents of present invention nay

bd5wr i tmmerzstsnwnpm t@fﬁn@‘ﬂagahm uaﬁcslzmﬁtwé\ﬂinﬁplﬁemﬁln@dcarnbg@!@éermme@m
recor ai RGB! angnio it ed 4 Sob B BR85S LRaR € Tecor ding med um
i ncl ude magn€urriisTedizge nedia (e.g., ROM floppy disks, 30hard
Wil e the i st (M EsomaRs. Boe ussel 2l Tronshons zed eber (Bed
tinder stood by TIEALEs of ¢ R BIRp? o Rhitaton it Shze BumiTusize'
i @20f or nthabdcatets Idetenayinbd imadee thusrarit ncoding unit, a transformation unit size
'RootTuSize' when the TU size flag is 0 may denote a maximum fransformation 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 corresponding 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 transformation 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 following clains. I1Clainsl 1. An inter prediction
met hod conpri si ng: determ ning a collocated block of a current
bl ock of a current inmage from anong bl ocks of an image that is

r est or etMaxTransfoemSiee' cdenictes a mageimurpr ehesformatidn yurdheidel rendvieUSete'
a first reference list fromanmpng reference |ists of the coll ocated

bl ock i 4ePYLEA eyrery PiRdicten URltiSAS y 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, deReotiufiing=amii(Mgixé rarsforotSizedPUsiza)ence. (2)st from anong

he fi ' he,. d ref list: lod i nip
"Bt er once: BIBGE. dr tehburd, bidBECROeE TaahRg fhsuhatie: oFhaH PaR=Gh
the col e iRd 'RESFUSTHRE Wheh tha U size flapeks§ OF Aidydbe M ndllee digfld Pdm

on the current block by using the determ ned reference block. 152.The
i nter pae@ngthe madmysytransforaation uniiisizeaant thecutrery PredicioreHad sizest

CorPent °t mmoB  Bradidlortirpdaoen 4 ARt BRRRSR L § h MLl roqFLshe
of cl ai may, batdsterminttebys elsitet EgeaatitveB) belaQof Int Bguateoiig), r'Eaditienseze’
list conpri nthefi_{st reference list is referred to

fdP int nf}};gifﬁ%ﬁizﬁrﬂf tg@%HH?ﬂbp% 9P &PHt i on for checking whether the
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li st conprisébat 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 image 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 list.
305. The inter prediction nethod of claim1, wherein the selective
checki ngitabut debHE6e RBnT Hessiicnd s&dpecoMmBeigiesent inventiobhercdéMed hethe
first reference |list or the second reference |ist according to

whet her fofeWinghclpiM®r mati on of the first reference list or the second
reference |ist exists. 6. An inter prediction apparatus
conpri si ng: a collocated reference |list checking unit for
determ ning a collocated block of a current block of a current image
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 bl ock of the current block by using notion information of

the coll ocated 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 claim6, wherein the first reference list conprises

i mages 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 image of the collocated block is always
smal | er than that
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of the current inage, the reference block determ ner deternines 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 fkmpsgnce list are referred to according to whether notion

i nformatTon of the first reference Iist or the second reference |ist
exi sts. 11. A vi dAb et srdigticappeatiadcoroprghdsi ng: 45
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thé restor eqp'@i%rﬁﬂﬂe @*&9%@ wh@tlp,g.ﬁf;rg’gfef%rﬁ_npﬁﬂlﬁfa rpmeinengreiegnee
per f or midig of ﬂ‘re’ éolfbrcﬁfiéocﬁlbek‘ iOf 08 @ah@ sélécki%l?%h@&@ﬁp WA @ Y8cond
from anong the sanples restored by the 1nverse transfornmer; and

a not i oreferempe fishisoefdroad for afcarding itahethdrdbkifing referehes list i§ refetred to;
reference Ii%t%{c{(om am)nl? f/ﬁ'{ erence lists of. a _cal I]oca ]ed bl ock of
the current BPEEKON 8P PUEIRS '%98 Y H & HeeeL 88%‘]‘?8' reference
r ef er engs flon$ biriohg BEFIrstedrdrends A8 shdthet secohatrBRIredelidti 1 st
reference list is referred to, determning a single collocated )
réPerence | idetermbingadaigrenee bloek of the eursentdpeishy yaiggimetian théermnation
referen i u of the checking, and perform ng

i nter p(:j@(lj]l%c ?Igﬁﬁ%ﬁc}?ﬁge@?ﬁ Esth%ﬁ%l ock by using a reference bl ock of
the current pérfarknibadetdr prediationoom thef curneitibdockaby tsiag tled detatrinkd

reference list, fcﬁgr. 15performng inter prediction on a current bl ock
in an i f¥ENEBHLY om anong the sanmples 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 _
prigdi cti on. 2012. The iniederedittioodnahodmfalaimut, wiereirnthe first rafgrense fist

opposi 1 BT hit pRORRIHE R oI, haltrPh e i Siltenyymace

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 sing: 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 preferenéi al | indhiec kiredichidreapraratusf garspriging:er ence |i st from anong
reference lists, of .a collocate | ock of .the,current block is
referred to, 3CRlIRALEGLF "Gc‘!?f‘eec'kﬁq HB%!HBQ Mot Tar @%%HHH‘"?%?&P@%%‘%F Plgek g a
r ef er r eguentansek &f Hgufrenvipidiciiomhindhg Blocks iof BANGRGLItRA ik Festofed pasH
to, determning a single collocated reference list fromanong the

fi 55:] r e et ilsagerrna peefereptialy eheakinghwbethes @ fsakiefierenne dst kam lt(
ft i . L ey .
by usi rg g 8 upereREI ARt M b bot TR 08 1 Bnd SBlcHl g SheBkiRG

e curren

i nf or mavhethepfa ddvendakfarenteistrie feferrddo lacstrdifigpto wheter theefitst téferenake
a current block in an inter node; a transformation quantizer for
per f or mi$ids {¢76H8H &P'nmt i on and quanti zation on 5a result of the intra

prediction of rtfageddd l%cl?ﬁ@fﬂrﬁﬁriaé%ggr,%@?d on a rédultBiitRY hEBkihg f or

outputting a bitstream generate performng entropy encoding on
saapl esdetenpining agirgle catvdated refesersedistfioimamengfthe dirgefegenes dsteund

T deo o BB AR Hefinio R B ERCE Rt Fdhe FEpTHBaK by
li st couglng mestionmasmatibatof e coMsddtéd Rsfdrenerdiit;ishd 0 a direction

fromthe current imge to the collocated bl ock, and wher ei n
the inter pradirdeopresiGtion it f@ﬁ@?ﬁﬂ'"@'ﬁgf'@ﬁer @ﬁ%k‘i‘%om gairentflock by

second ﬂ&ﬁg&lﬁé‘?%éﬁiﬂﬁedl%f&%fnsérb%kt.0 when the first reference list is

referred 0 prediction of the collocated bl ock. 15.
A1sonput er readabl e recordi ng nedi um havi ng recorded thereon a

program for s;_xecuﬂen ﬂﬂép grédri]ét%% a&{p%gétﬁglo r(‘:Iarlrr%té],cemdl‘leorfeinctlh%'ﬂrrnstlr'eferencc—; 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 fo 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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