VI DEO ENCCDI NG METHOD FOR ENCODI NG HI ERARCHI CAL- STRUCTURE SYMBOLS AND
A DEVI CE THEREFOR, AND VI DEO DECODI NG METHOD FOR DECODI NG
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BACKGROSAMBIL S ANR AIDENVEC EOTH EREFTRICARD WIE G DECODIRINMETHOD FOR

resolution or high quality video 10 content is bei ng devel oped and
suppl i dAHECOIHNENHEBERARCH ICAL-SIRIUICTURESYMBOLEIANBA BEVIGEOTHEREFOR
decodi ng the high resolution or high quality video content is
increasing. In a conventional video codec, a video is encoded
accprding to a limted encodi ngTpeiHocAappd.pn a nmacrobl ock having a
predeterm ned size. Also, according to the conventional video codec,
encodi ng i nflo® prasent inveqitipn selates ocennosling gisyabol of arvidateendeand
transferred. DETAI LED DESCRI PTI ON OF THE | NVENTI ON TECHNI CAL PROBLEM

The present invention provides d coding a video, wherein
i i caBAGR RV ART

synbol s 20havi ng a hi erarchi cal i'ch are determned with
respect to AgtrdRhfes f&alﬂé[:ﬁ*gd@clh% rﬁf%’fbrﬁa@' high' kSbIitRn @fﬁqﬂaedﬁw video
and decoded. TECHNI CAL ccord to an aspect of e presSent
i nifent ¢anent isebeings develwpeaddard \ﬂttmbed,za aeeddoh@ mtehvodoam f@h@@‘@ph\gely

hel uch e e e g i b eSbiuBhitiduon dGalfh SFRs RS RER B RsgRRg- 2/
hi er ar g BbadntRinaleiebeiodde! 8 vidad iBErtpabalacofdinde aniedirtenddding thethod
based on the data units havi ng the hierarchical structure;

det er nP3fe8y Ah QerfB@@"qli’gbOC‘rlﬁeth?dﬂ"lQ)fa tpredetarmined tiged dMso, according to the
char a %cgﬁ)eﬁ{[bﬁél \ﬁ%eixgggé r@ n%r‘?neﬂ%tne e@u["@g tg%g%gdg 5 {lﬁ‘éoqgteﬂcoded

Ferarchlcal st Ut ure; enco
outsputarnmt;anﬁferrey]nbol s according to

DETAILED DESCRIPTION OF THE INVENTION
TECHNICAL PROBLEM
The present invention provides encoding and decoding a video, wherein symboaols
20  having a hierarchical structure, which are determined with respect to data units having a

hierarchical structure, are encoded and decoded.

TECHNICAL SOLUTION

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

25 encoding method for encoding symbols having a hierarchical structure, the video
encoding method inciuding: encoding a picture of a video based on data units having a
hierarchical structure; determining symbols of the encoded picture based on the data
units having the hierarchical structure; determining an encoding method of the symbols
based on characteristics of symbols, which are determined based on the data units

30  having the hierarchical structure; and encoding and outputting the symbols according to

the determined encoding method.

ADVANTAGEQUS EFFECTS

Symbols are efficiently encoded since a suitable symbol encoding method is
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t he determ ned encodi ng net hod. ADVANTAGEQUS EFFECTS Synbol s are
efficiently encoded since a suitable synbol ~encoding nmethod is

determn d accprding,to,sym rac s_of gencodi al s

navi notSermie eLERRINE ) Mol S AGIeEE 1o *erdiodiy RS RS & tree
encodi Sguctles 2RE FhcBHINGOSISbIY et SrmilaYd airifg terke diig prelcis§eBFcoding units
transformati on units havi ng a tree structure. Al so, synbols nay be

ef f i ci baving adeee stckve andfenstrmyatioonniist havics aitree siwelores HXee ngynabols

or oce< 8y M7 CtfifnlSrFEet VP P baly S PR bl BhRRRCEmll 4roe

unigs §avdtoee, ahé lepRodingueiniticls datermiieseiduily ehicoding sriveessdtgobyddiag Tinits
may be restored accordi ng to a synbol decodl ng net hod. DESCRI PTI ON OF

THE DFAWINGS Yor| SUCturecand Bpbsloraelign s Nawing dcbee Risaluig, are received,
|
ecor arize FaRRAT Sy RBoRage, RER] Bl Pl Y o bEbtitifg fthod,

a bl ock diagramof a vi deo decodi ng apparatus for decodi ng synbol s
havi ng a hi erarchi cal r cQ odi ment of the
p_rese%t i nvention; FIG ﬁéﬁgﬁtﬁ?wﬁlﬂé%hﬂ%b&ﬁ}&ﬁ& units having a

hi gf ar chi Ca#ﬁ?“f Y& LUBB ek Jh él 8 é%ﬁ@é&‘%hﬂ&duhg%ag{af%tftogréggaaﬁwgswnhﬁols

i nformati on havi ng ahlerarc structure,
enbodi havihg afhletafclmcalsﬁrmtmmvanmrdhm to an embloGidnent afrttie presarit mventlon

illustrate ol hierarchical, enc de and synbol s, e

hocordi ngl yPIGRES & N6tk Saatabiot Snids ALeaBig, SUakat R oL RerRiRa Symbols
FIGS. Raw aﬁ‘né%@hlbél‘étﬁ}d‘t@beaéébr@ | @hb%@lrﬁéﬁﬂdf&h@'b?eé&nt@n@éfﬂ’@ﬁl
zo hierarchi cal encodi ng node and a 1 ower nost | evel encod I ng

accor di ng tbl@nBodiusttes dranshernptione nnitenhevingos; hlerarchrcral @tr@cture and

entba tT e Y So it Sk, SR ioRabrbiiie, 2 Bl el carvggure

char aci&ior8ingas areé@ebdinghtiad tiae pesdeed invemtionf t he present i nvention;
25FI G 9 is_a diagram of synbols encoded according to a honmpgeneous

synbol gr oulﬁlcé%c%@nﬁg‘S faele '"U§B'ét59r Aisyghcd héﬁfa@l?ﬁfc?dlleﬁﬁﬁﬂmgfmﬁﬂ‘é a5esyapols

I nvent ,0%ded accordingly, according to embodiments of the present invention;
FIGS. 6 and 7 each illustrate an example of selecting one of a symbol
20 hierarchical encoding mode and a lowermost level encoding mode, according to
embodiments of the present invention;

FIG. 8 illustrates an example of selecting one of a symbol hierarchical encoding
mode and a lowermost level encoding mode, based on encoding characteristics,
according to an embodiment of the present invention;

25 FIG. 9 is a diagram of symbols encoded according to a homogeneous symbol
group encoding mode, according to an embodiment of the present invention;

FIG. 10 illustrates an example of selecting a heterogeneous symbol group
encoding mode, according to an embodiment of the present invention;

FIG. 11 is a diagram of symbais encoded according to a symbol reverse

30  encoding mode, according to an embodiment of the present invention;

FIG. 12 is a diagram for describing encoding and decoding processes of symbols
according to a symbol reverse encoding mode, according to an embodiment of the
present invention;

FIG. 13 is a flowchart illustrating a video encoding method for encoding symbols
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FIG 10 illustrates an exanple of selecting a heterogeneoué synbol
group encodi ng node, according to an enbodi nent of the present

I nventjon; . . FIG, 11 is a.diagramof synbol.s, encoded. .
wcoor RGN & hiewrtign! SibiFyEe a5t BB SDag HERnR ST dpvention:
enbodi nent PGt g4 BeRRhaH INRMEAG a video decbinglietrodfoflide@baimgf §ymbols
descri bi ng encodi ng and decodi ng processes of synbols according to a

synbol ha¥ng edgeieiiaangruabde, aaewding tagan emdednedidifithe pregent frevention;

Encodi ng met ety o ceieglingds et rabbe L AB: i &taing o o
accpr dembotitn @it cfithe preddit idfentiba; present invention; FIG 14 is
a flowhart _illustrating a video decodi ng nmethod for decodi ng_synbol s

havi ng a hi Elarthiscabloskdirgrameof ar iBege fHcederhpsastcading Witstaggording

preseng. | alal | ' am for describing a concept of
codi ng%uéﬁ%%ﬁ?ﬁféﬁ??%%%}ngéo@igbﬁnt of the present invention;

FIG 16 is Bl otis albagkaagramof amigegedeoddsr rsseidoonodiadiunitsEticbading
accordi ng to an_ enbodi pent of the present invention; FIG 17 is

a bl ocle 3 §BRIBENLef thediesRBddtioOBased on coding units according
t 0, AN enbodipEen t [svent d oo ; | [
: f@ Fienis ¢ 4 Qﬁp%rﬁ%ﬁurﬁtrdtﬁ% H‘é%}gccgcgﬁ%?glt%%dcgr n 't@gcﬁet;’;ﬁhs, and

ustrating deeper co units accor t nd partitions
accor dpargjtives aocadingdioramembbdirhentprfdbe mresent émtantion; FIG 19 is

e ahePor U 50 BB AL oA o, Hokdg e anc
I nvent irgsfofth&ior2nit$ sclidSd Bbh @mﬁiﬁﬁﬁ%hbbggeﬁ}égéhﬂﬁvémcﬁﬂ mat i on

of coding units 15 corresponding to a coded , according to an
enbodi ment BIG.t B8 f& esaliagriany dart i dascribing enepding2 infognatieh «fr aadinf units

of 1§ ecfeumet rea EFaRY deBth. SBcbBe aBShRHEA! 8148 E5RE Feflion
for descri bFi® 2 kel aidgpialufRiceperesningQfitttadedidifg tedegirs! kedording ® an
.and transformation units, according to an enbodi nent of the 20present

i nvent ¢@Rodiment of the present invention;

FIGS. 22 through 24 are diagrams for describing a relationship between coding
units, prediction units, and transformation units, according to an embodiment of the

20 present invention;

FIG. 25 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 O;

FIG. 26 is a flowchart illustrating a video encoding method, wherein symbols

25  having a tree structure based on coding units and transformation units having a tree
structure are encoded, according to an embodiment of the present invention; and

FIG. 27 is a flowchart illustrating a video decoding method, wherein symbols
having a tree structure based on coding units and transformation units having a tree
structure are decoded, according to an embodiment of the present invention.

30
BEST MODE

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

encoding method for encoding symbols having a hierarchical structure, the video

encoding method including: encoding a picture of a video based on data units having a
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FIG 25 is a diagramfor describing a relationship between a coding
unit, a prediction unit or a partition, and a transformation unit,

accordjng tp. epcpdin e information of ., Table 0: Fl 26 IS a

7| ow harareRicaL Sfieiie SEEhbu e AUop RS kit acodtsk P Ureshatsel &n the data
25havi nEitfhhviRg thé hikrhkiHicdlaseetrs; dadimthint bh 2rRbdiny MR dRiHe0ymbols
units having a tree structure are encoded, according to an enbodi rnent

of t hebasessent charagisristes ofraymbols, which, az7deterainadhensd ton the data units

st uot (ntBdaE ARG iy ik o dhE B i BHR e SVBrpcgRing o
tree sﬁewéturmin@ﬂee@@q@ﬂetmor di ng to an enbodi nent of the present
i nvention. 30 BEST MODE Accordlngq%bto an aspect of the present

i nvention, Thedetemipingeidée encading meibedimay inaludsl selectively staternining a
?%?Olﬁﬁﬂﬁgl'é}%o i%ﬁ{e?ﬁc?ﬂvﬁﬁlre%ééf%m dat%hﬁﬂ 'ﬁa‘?ﬁnoépfeoﬁ'ib cﬁﬁbf‘é{ﬁjucture,
udimg”  encodi a prcture a video based oOn a units having a

hi er ar eincarhoaf) rusinuissl; hislardtical mnegdsigniots, whetdie tlendededinadcsymisols are
based on the data units having the hjerarchical structure;
det er nPRfItedaACeiding tadhaetate ynds hawimastieyeearghisalystassture, and a lowermost

chgy ackeef ég&ctﬁﬁréé’fméd’m&reirf‘@' HBoR! & 8L 7% hReMadt 1L Hdhaamong

units havin hi'erdrchi ca tructure; and encodi ng and out putting
t he syteodataaasdsdhagngothe thieracdicat nstneduren @aosli ergodethdhsed on eftading

det 1 Ni f .th i et h i.n¢l ud tivel
e o L R gy et Tt e B Vel Y it
havi ng the Pheradightived) deldifitinbCof IMOBRBAMG MaKBRMhal) BtRideNsERLtvely

encodi ng node, whereini the determ ned synbols are encodéd according
t o t hedetetrainimg tas simbohgncodingi methashiroal among tuhemogedeaus eyerhed group

to | evel encodi de,. ' nbol s of data.units in.a | t .
o g g, RS e henti e R PubR plor i 3R RS L
encodeghviRgtRE BiBrfoRREl RBEueliRe afrkegiotipetSand dritedéat Baskd ton HSEshrélation
encode t he synbol s. The selectively determ ning of the encodin

net hodbefwpennayrobel vallestafvibieyherpeeheeis gvabolsrhand énbeaioggnaetshGymbol

honoga BB SABBHEB AL W Hedinage RS E MR e I Brgnages.
hi er arigddezhbnséncoding eharactgristigsetheaddize mhngasstiage@neoda ther syahbdlsowith

bet ween synbol val ues of the honbgeneous synbols, and a honbgeneous
sytbol resrasiiedbaidaéaebi$ ng node, wherein the honpgeneous synbol s are

i ndi vi dual | @éjrﬁg asefh &r&mqj i [ ; .
units used Jtr,l?)@g%co emtnﬁe syr?boé(hs W WB?@Z@%@E@%O% hgl%gg\tfkhgygﬁt%gmmg a
The dedyenioolrenopdifg trietheoh frodi Bomet & beteragenemisusambel goipveriopding mode,
determ nin nbol encodi net hod from anon het er,ogenequ .

sy ol WHPEID NEHo8PRESHS UM HBIE FE T HEE R r s eRUBa 00 TIfb BRL: dBLS A ViR the
accor dhiBghrERichDNestddtard!Nhies §RIPRE t41R] hbREIS Badedt bHCIAN SoRéIBtion  of
grouped and encoded based on"a correlation of 25 heterogeneous

syrbol Beterngeneohst eymielsecaryd sy isderagedicous usimiesic livigualo @acodingr giode,
the he\}vﬁél%gneﬁ'leeoﬁ'gtﬁ gnéon%losusas&/?n Borféj are %%%}iédalﬁnecn%%%gd.

The determining of the encoding method may include selectively determining a
symbol encoding method from among a symbol reverse encoding mode, wherein
symbol values of symbols of data units in a lowermost level are reversed and encoded,

30 and a non-reverse encoding mode, wherein symbo! values of symbols of data units in a
lowermost level are encoded without being reversed, based on a ratio of symbol values
that are 0 from among symbol values of the data units having the hierarchical structure.

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

decoding method for decoding symbols having a hierarchical structure, the video
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The determ ning of the encodi ng nethod may include selectively
determ ning a synbol encodi ng nethod from anong a synbol reverse

encodin de, er.ei n. synbol val ues of .synbol f data units i.n a
over rigoTiey anUBE PBYRIHES destiinin 8 Rlsea Ty Siaci A Frigupd pittfe of 2
encodi fideOERradiiRy B chivBBOd platute andf sybbiel getetmitRidabH8éd Dri Bafh units
| ower nost | evel are encoded w thout being reversed, based on a ratio

of syni@ting ad ukierarshicakstrugture ofroandhg i m vRY (Rassipy thee bitstrgam; and

of ¢ et A CHEIREE e, BY; UShY oo SHRE0R et Qclamiino & figiane
f ors degetiotdof e eymbbRVbaARPRON chapietblisis 6ft thecsymBolstditeihifled based on
decodi ng nmet hod including: receiving a bitstream | ncluding an encoded

pi ct uri@egiaty upitgravingthealierarghicakestaideige @ngi dacpdingfie sxmbels According to

det erng ta units having a hierarchical structure from
t he bﬁhsgﬁgég%ﬁﬁm%ghr%ﬁng the bitstream and decoding the encoded

pi cture by Tisé nicotdimgs sayoinsiuaiict sslediblety micdrminiagde aydibtd decodino thetfiod
t he ngﬂb0| s based on characteri S}Pi cs of the éﬁéﬂbol s, determ ned based
on t ha™eB: aMeRct 8 hRPaeNeats AYBPal Srudeseding: mode. Jheralbc Bamogengeus

syol r €4 £.aqt | Ok ; : ' E%
i n@ud@@g@gcﬁtegv]bggeﬁr{) g@ﬁgﬁgntgegé Jgo§h|§egggpﬁgtﬁggglggageﬁF§%Sam)Hrge g ©
honogegreapsd syntiolengodeg) desedli oy avderrelstione ibetweamgsyrebals vatues of the

nbol det i d di to .t he dat its, havi th .
by or arNEAsNERUR TS TG G agR B0 UL BaNAHE, depqding, made.

bet Wee\ﬂhéﬂé‘ﬂ‘p&hevﬁb%eﬁéo@@%mgeﬁoﬁﬁjiﬁwﬁ’lﬁ} ©ncdBdd2 H&%BHQSlrieé’r%bding

synbol i ndividual deCodi ng node, wherein the Honbgeneous synbols are

i ndi vichaiatteristicoabthe dateetnits usad ddidrpodieathectynbalsiwith ofspact teldhe data
unjts used to decode the synbols with respect to the data isunits.

The de%ggr ng may include selectively determ ning a synbol decodi ng

net hod fr onTRéreRgodingeteiyoaeneeusels I detértimielg o dyRtbolMiodiMge riitiod
het er ogeneous synbol s determ ned according to the data units having

t he hifeerarampodia Sefaregeneous sygbeligeipaddcerding deade awhergin heterogeneous
h . . . . H . " i . .
eter O%ﬁcggsdeﬂmﬂ}ed ! EQL%IOYdIHg %i tﬂ%;(ﬁ:{? n%gfcgooﬂg\grl bﬁéeﬁdegaﬁglgwlestructure are

hetero s synbol's are indiv ase
cor r el gouped ehdridceded cand ushetgryeheous symbol iRdievidied aidicodingayiod@chvbdein

" Ger S8 dBBISIPHE PR, VRS 16 JHDGHA ESO8F s, ASSs OB S 2PHEIPDSOf
B P IO Ay

| ower nost | Bweldeandindenageidcludehsrlecthvein gdeterminingdy syesed decodingatriedthod

O SRSl ARbAEs hBbaT Dt b g B Perk S50 5 SFGrmbols o

data units in a lowermost level are reversed and decoded, and a non-reverse decoding

25 mode, wherein symbol values of symbols of data units in a lowermost level are

decoded without being reversed, based on a ratio of symbol values that are 0 from

among symbol values of the data units having the hierarchical structure.

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

encoding apparatus for encoding symbols having a hierarchical structure, the video

30 encoding apparatus including: a picture hierarchical encoder for encoding a picture of a

video based on data units having a hierarchical structure; and a hierarchical symbol

encoder for determining symbols of the encoded picture based on the data units having

the hierarchical structure, determining an encoding method of the symbols based on

characteristics of symbols, which are determined based on the data units having the

5



According to anot her aspect of the present invention, there is
provi ded a video encodi ng apparatus for encodi ng synbols having a

D BRI A R R RRC IR St DAL f e

on dat geféimired@Yddindnittesdr chi cal structure; and a hierarchical
synbol encoder for determ ning synbols of the encoded picture based

on the dat aAgeendinghtovangthen@sheel afr thisi preisest inyentioe, theése és proviged anvideo
di t hod of th s b h teristi. f nb .

o on GrePHes dinnarele ool AR he S ahe R DRADG TP R Sy dhBoddeo

st ryict de€oding Gpparads mﬁtzlacgiﬂgpbltme'rfatrd:méalt soI 8aRcemraitdgfdradetbifing a

determ ned encodi ng met hod. ) Accordi ng to another aspect of the
pr esenbitstraasmin@kdingras encedest pintiredota vidass anecexiTaiingpiparenagsleriopicture
decodi I | i rchi.cal .st re. i

Cocodt Bk SYRHENS bR AN pRLSA BrE Bl by it hE A SPcfie from the

ext r achitstrdamn bygeesvigntie aoifstreahT; ema 4 hidracihigal pictercodesticpifor deeodifhg ahe
vi deo, and extracting the encoded picture and synbol s determ ned
based %WQ%daplﬁﬁ‘i“'lesb]ﬁd’lﬁ"ﬁﬂg the riverkale rmftes) delermiging @ feepdingemethod of the

bi {str F%as{ i i & i 1)l HC :
de%:O(S)der oéryl)"é ecodi ng cbﬁﬁa%%@%@%ﬁﬁ%gt reﬁ%lg o%ﬁngh%ﬁ?asseﬁb%ﬁr’gﬁ% taéar units
det er nhawing tlae thésradihigal wiubtute 0dnd klecodingythib dysnbmds edcenling to the decoding
char act er,i sqtqi cs of the synbols determ ned based on the data units

havi nngH?';o i erarchical structure, and decoding the synbols according

to the decogiRgdImRy ?ﬁdanother aspéﬁf:g;gdmég ptr@seﬂfﬂoméhgéﬁ,pﬁ%reofs P&vided a

present inventl on, ere 1s provid a conput er-readabl e recordi ng
medi uncdraputegreadabld edcardmgemedun hayingmetordeskibergramag pragrane fori ekesuting

di et hod. di ng t tf t of th t . .
©nbent 18 aece el el ARSI of Petherreretd B iR Brensat dayention,
havi notheps (ﬁ%kzia@@raeearrﬁlTJqu%aablteOfec@}@ﬁgtrhaaiuhh%a\éir@eﬁbcﬂe@@ﬂitﬁ@eon a
met hod. MODE OF THE | NVENTI ON 20Her ei nafter, an 'inmage' used in

var i ougrograyadorexacuting the¥ideoedegnding@todn nmay not only denote a
still image, but may al so denote a noving i mage, such as a video.
When various operations are perforned on data related to an i mge,

the data related to the | magdQODEy OreTHEVINVENTIGN data groups, and

the sane operation may be 25 perforned on data included in the sane |
dat%a gr oup. Heesirafiag @8 IMmagaabised)in varipys Aabedinnds & the rresent invention
pr edet i | St e ' [T a

Oher at g Ay MEGRES o St Enshe ul Pe¥SaBe détidte W avindfidge e a6 2
dat a ividkoded in a corresponding data unit. Hereinafter, video

ST ot oo S P bk o Pl ondl b oA i o cot
i ougk A ihemadt thaf Befnac 19 Jhaaib s GREM b aperdion may e
a 15 eeparforomdioe datainshoteded theagame data group.  Hereinafter, a data group formed
according to a predetermined standard is referred to as a ‘data unit. Also, an
operation performed according to ‘data units’ is performed by using data included in a
corresponding data unit.
Hereinafter, video encoding and decoding, wherein symbols having a
30  hierarchical structure are encoded and decoded, according to embodiments of the
present invention, will be described with reference to FIGS. 1 through 14. Then, video
encoding and decoding, wherein symbols having a tree structure are encoded and
decoded based on coding units having a tree structure and transformation units having

a tree structure, according to embodiments of the present invention, will be described
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decoded based on coding units having a tree structure and
transformation units having a tree structure, according to

enbodi ts.of th e i nvent.Lon, will be described wth

r ef er_e\ql'ﬁ r@f@rgrl)(?%_o ﬁ@hﬁ)wﬂu%% _ A video encodi ng appar at us

and video eﬂﬁﬂ@éé‘%n’&@&‘?\gdaﬁ&a'raﬁﬂc@l% We%ygﬁé&tﬁn@ﬁlﬁétﬂgda\'oh!eﬂb@ﬂﬁp'é‘}ﬁ\ﬁbols
structure, and a video decodi ng apparatus and video decodi ng nethod

for debadnag Sarsuhicalaiusire, Andravidta decedingappasatuscaut didey decoding
5enbodj nent f the present inveni] il). now d ibed with,.

o or MEENE oot oRmbRke ARy 4 hiehhRE LERIHLEL, atcbiipa , to
Vi deo emeedimsentariiahepissdiiGnidrtiotN aalhow s d8Sdribdiipwith Seference to FIGS. 1
hi erarchi cal structure, according to an enbodi ment of the present

i nvent {épugnddhe vi deo encodi ng apparatus 100 includes a picture
i o ; . _
e R e o e

hi er ar gfrbals isavihgla aieradical 3fruetfurthacvordew enepdemdodmpattadilthel Plesent
may be cooperatively controlled by a video encodi ng processor, a
cent r aNVBRWessor, and a graphic processor. 15The vi deo encodi ng

apparatus 1 : i i : LtSs
SRt ting ot chpRifly SRR FAF e, o Bt nitfulhicl engader 120
si ze, amd arldemarchicalryotol ieneoder 12t Qpetaiiocesiof tla pictyret hierateltical encoder

F |l e, .t he, i ct i ncl i xels i , tial d i.n.
I or dbed et dhe Bisdishieh) spirpobafaedst 45 S e hBodyiRb Sreaptas 00 thay
t oget hgk cobperativERSEntRilIeH Wyea Ve Rchteing FHrbéesis!&?,Orfl Qz’eﬁﬁ*lalhﬂfd&g%or, and a

havi ng a predetermm ned size 'such that adjacent pixels wthin
pr edet gnaphiceprocess@®. f or m one pi xel group. Then, the encodi ng may be

el ormed ofne M eeBu EhbGik fof BENBRabmaid BY abbtiofd Rlata

si ze. GhificBy sPiittingla Badréntt Sickee aMeHRE Untshadvitg HIfrebiStePmietebiz¥ ainuérder
in a spatial domain, 25 each of the pixel groups having the
pr edetiorenaese thpureny pisdurgda @ndsput \de@ unit to be encoded. Al so,

t ransf or mat figl LN f f | i r nefra
by por for m £l SR e drtehifle AR BYE RIS B SRl ol o
of thegmiote sgatllp adjacdnt@ixiain the dar@itmictars tagethdy, $hé carent pieture may
transformation coefficients also maintajin cqefficient groups having
the) sabl SEﬁ'tz'@thB'X?h@")fs'Pﬁé*lango@yﬁ’ﬁefﬂﬁefrﬂ'@egp%@ aHchthad aiagent pixels within a
Accor di : i cle t At

oor 11 Py astermilles ERTIC GFinEho BRRHRRE]  Hifert 158 ShEbHRY Ay be nerformed on
pi ct urfbe current pActuioz diangl serieshofoenyualing theratjpati @drfaorea an dhe pixeds in the
transfaormati on donai t he dat ainggslf s having the predeterm ned size

may beP gl OLRS ﬁg'”ﬂgbﬁ Q_ﬁ‘?ﬁj‘? m % size of the data unit may be
defined by ginRENTRGEI ShtaPoS5E enbbdéthirRaigi@lindfda igikdl RaIAIRa spatial domain,

25  each of the pixel groups having the predetermined size may be used as a data unit to
be encoded. Also, transformation coefficients in a transformation domain are
generated by performing transformation for video encoding on the pixel values of the
pixel groups in the spatial domain, and at this time, the transformation coefficients also
maintain coefficient groups having the same size as the pixel groups in the spatial

30 domain. Accordingly, the coefficient groups of the transformation coefficients may
also be used as data units for encoding the current picture.

Accordingly, throughout the spatial domain and the transformation domain, the
data groups having the predetermined size may be used as the data units. Here, a
size of the data unit may be defined by a number of pieces of data included in the data
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unit. For exanple, a nunber of pixels in the spatial domain or a
nunber of transformation coefficients in the transformati on donmi n

indicate.th i f the, dat it. A di. t hod
onoodi Btehdote el oa BHMBEE & Bikels; dnatien Patal dopnaingel & fumber of

accor dirgfsfoPméefbR ceRtficleritd iAMhe ARthsPbmitRtich HEMRIS MAWIAACARBGhE 74 ?f the
unit, slice, picture, and picture sequence that are to be currently

encodedatanunit.vi deo. The vi deo encodi ng apparatus 100 may

perform encqdi ng on the. .current pi.cture by performn rediction

encodi ng 1 nl Ry N Mt o SneBg InsLERPHIT BT Blircey e data ahit may be
tr ansf getepiirtitl agsaingzt 448, udrdineahy R FriRdileg:|8§emh dnftthd @ data unit,
regions. 10The picture hierarchical encoder 120 encodes a picture of

a vi dedideapisduren apd tucturd sequengerihabane torbe ewrently engadedun@ video.or der

to encode a erm ned. reai on, ni i re i :
Fogi on_ my BEE SRt 5pHaius 80l bbiiohd rdGaPiefT I EUAE, e
in a | pyepedfevtihgsprddictiont eicdding inulliding ninteve peediotisre aey ahitaf praviction,
hi erarchi cal structure. The picture hierarchical encoder 120 may
encodelr@gngopnatien Qusadigatiorh anseentmpyt encesing asearding 1odeoions. si zes
acgprding t i er. j : [ - e hi

SyEBol encolts PRABLrhiEE! ol 1308 ncodes o frsloP gt bited op data
from thmitphatinga hieearahichl sialictare odarord@0tdasenticoa predetdahmednicgion, data
havi ng the hierarchjcal siructure. The hierarchical synbol encoder

130 ey ool Bate DIRSShIHP etk SPIk A SA1B SIS TR SBGRAPT 16V61 to data
char acﬁﬁﬁéeﬁtbcléw‘& 1dVE sDYiHaPkRe Rt Lmits sy I oPARfE Iﬁ?el& herrilad ﬁ[éi‘Ql‘d’lﬁtal

havi ng t I erarchical structure. Accordingly, the erarchica
synbol steuctorter TIgOpictyre dnieradehicalceromgdpat! 20 eay gnbodls the pmtdiengasas ohdhe

det erm,ned encoding nethod. The hierarchical synbol encoder 130 may
output SR TRV R eeF PeeaHEeDIBE I RETR SHORE ar cii cal
structure ayg®hibragthical sPRbaEEREsHreIBoedRBEhinGs S hitRfls ofhENdhcoded picture
hi erarchi cal synbol encoder 130 rmay determ ne thé synbols of the

encode@uipHt fione the pitdien hierarchicel gacadenil2e hesednen the dateunitsthadng the
encoal MG HERE LR A oot g HorROREGV el et 130y BEIGHHAS an

encodi écddiey phathod &f thersyexaulp lbaised oo dhagictaifsticsnif ithe syaiboedetermined
during a videg encodi n_ESCpr gcess, such as prediction node inforpation,
ant 30ba§ﬁ%‘élfﬂ ¢he datagunitchadng the bierarchisal structife.a Asrprdinglys the hierarchical
predi ct,j i i o) i S :
Bncod a0} G 158 i ShEBlL SRcCudal the oo Uedofuifa 16 e Betdififed
synbol encoding nSethod. t fibeskyietartkicalr eymbbeentodsr 48¢ andy rautpot sivabdbhtades
units havin he hierarchical] struycture, the hierarchical, K synmbol .
ohcode St e SYMHoleeving:® HISTay el Srychuen BoFTEG: i e determined
st ructgu&diry Rlthégn of a high correlation may be generated between
hormgeneous"’egsynboﬁ of the data unit in a predetermned |evel, from
amsng t he sTindbiesarbical symod| ancsiadi1d§ meay deterhiine thecsyrobolssif thwe eoceded

by the_hj hi cal . synbal encoder 130, Al i gh i
ot 1 oA e AR RIS MR Ao hate Bouadnr SieiBefed ucklEor ShRGVAd ey
i er arifbiu@sl odddieg HBrRHISN dIbalE et odrhRbdSRRAIEN HEBAY Ffathod

a predeterm ned tern may be found throughout |evels of the synbols
det er ndgterminesioand hged ovhilgeencasting the piaturs: r rer wxempjet @rcoding information

encoddiersdl ARG oEenETodnd rraarsr sHaas WpalfRR InGae iTRRlon and
30  prediction direction information of intra and inter prediction, structure information of data
unit that is a base of data encoding, or encoding pattern information, may be included

in the symbol.
Since the symbols are determined according to the data units having the

hierarchical structure, the hierarchical symbol encoder 130 may also determine the
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10synbol s by considering such characteristics of synbols according to
the hierarchical structure of the synbols. For exanple, the

hi er ar chi Sybol encoder, 130 nmay, det.erm ne et her, all of the

oynbol SRERE TR BlerSERA MU nes BRI £ LEGr Tgelna ey bE Generatec
hi er ar pivien BérhbgENESUPREEMbOIsST tHetRitaURRdN 3 RIdlehihed 1R, from among
hi erarchi cal structure. 15For exanple, the hierarchical synbol

encodethe1 8pmbals determined adserdieg toothy digracgiical netodriutieo iy gthee bigrarchical

omacndBB8 Sy J39Ee el nb i EGARRG HHEY Re 1480y Whtfbh dfergepsaus
hi ey ar gyrhbals ddtetminetieacdopding etk ehiedahéhitalestAictiveCBY tisy fsraraied dgmbol
130 may determ ne whether to 20 group and encode heterogeneo

synbol 8nendssd! Ih tMeocarprergtaravinask pagder ﬁayeb@dgneédbr%m_@yij Jovels of the
det er %ﬁgolgcﬁé#higggt&cb?ﬁpg%tqng iér%r&ﬁé%lpﬁrqclﬁgrf%gﬁﬁé %mrggc!rhiclaégymbol

struct exanp i erarchica enco
may de¢mgodere3dhet her to reverse and encode synbol values with

respect to the data units in a gredeterm’ ned 25l evel, based on a

ratio of a pPeararchica gyapebencedardst may sistermine the ?EC?@O%@GQ"HQ of the
hi argnq' : R I iﬂ,& i ;
eng)der g@%n@{/Egg%lg%ﬁ?%glughd%qdjg%eﬁe a éﬁﬁ%@?géshn§§6| ng'@rrfli,jtSl Lhoez%(gr? %rt%htcal
anong strisytuteodf theeyanrhadts.cal encodi ng node, wherein the synbol s

Struct ur e af 8 SSOMER U BIR RG BRAPRLoT P e e A e R o egnerl of
ni er ar i bAs dukdriifed ABehrBinA8RhEEta LAitehatgrE MbriRMoal SRAERKS are

synmbol s of data units in a |owernost level, (e.g node in
synbol to beadetegminad aesasdingdo dhe higrapmicatsiigctun® dat a units having the

hi hi d, h | d
neBrdi g 1e0t ReABhif, S8R eEIFRRFC amBRC saris™ Rt B ERERe astogy to
symbol grenposied ehd38daBbrRoga T RNSyAbbIBUbaddie of B rélalidt Hef@den symbol

according to the data units having the hierarchical structure, .
accor dyalges of theeherapgenepus syabeliglataeninpd rascerdicaito the datauyrits kpving he
ot her . synbol s are encoded according to the | owernost

| evel @%@8?%@3#{)& e',?ret' he hi erarchical synbol 5 encoder 130 nmay encode

and out put Bl gxameles thbdhisrasthithlesyrabal encdderi 130 eayp et hrdnaiwiesther to
| evel from anong the data units haviyr%g t he hierarchical structure.
THE hi ¥PHPc ANdaleNSPRBoINEFIOg8BPOUS 0S RGO IGe P@ERA nONa tBG nEBITeEHeBdbEYveen

et ho%été&fﬁe@'e@:aﬂg nsé/glgzlo?é/ %@égﬁ‘ﬁﬁ géﬁﬂgﬁﬁl to%%%t@%ﬂﬁ%%@rﬁ tﬁé‘ﬁiera%chical

| ower nost ng no n~encodi ng charact stics o
t he dadteuatmiet s of the synbols. Here, the to encoding characteristics

PR T R TR e TR

uni ts Rlekdteasy ERbAe symbol values with respect to the data units in a predetermined

25 level, based on a ratio of a predetermined symbol value in the data units having the
hierarchical structure.

For example, the hierarchical symbol encoder 130 may selectively determine a
symbol encoding method from among a symbol hierarchical encoding mode, wherein
the symbols determined according to the data units having the hierarchical structure are

30 all encoded according to the data units having the hierarchical structure, and a
lowermost level encoding mode, wherein symbols of data units in a lowermost level,
(e.g. a leaf node in symbols having a tree-structure) from among the data units having
the hierarchical structure are encoded.

When the symbols are encoded according to the symbol hierarchical encoding

9



Al ternatively, the hierarchical synbol encoder 130 may sel ectively
determ ne a synbol encodi ng nethod from anobng a honbgeneous synbol
nmode, 1 s. wher.ein_honmo us_synbol,s ar

di . I d and
encodelooindd HHR5RIGaL SYMED eI CoRE; Tithidey ShEgdRngn TaubUb s dpmbols
honogegeerpiradiedsidmigetol 1hél datduahityy haviegdae. hibssticanstilure, according to
correlation of synbol values of the honpbgeneous synbol s determ ned

accor dihegdata unifs having the bierarabicabstrueiurg. er@r dive etherdiange wheg, the symbols

20 cortieder e Aang trB U ED Ao Rt Sty B e R T ghbol
shape emshdareys@neyyobngiid emas cLgiutedniyetheeenmibots sfnthel dud uatits in the
When t he Séqnbm s are encoded according to the hormgeneoushggénbol

gr oup RiGSEtRANNeR lavel fram ameng tee data Usiisbaying the herarchgasijucture.
det er ni : | _ . _
etort me Srfiy FRfarh@e o) loF b Bodatch AP WGLnfRE P sARBbAihding method

may i nebmdemengiibhe syobed hizrarohival emcodingi mgdé anaathieelons ripaseldvehencoding
frequenci es atterns i erarchical tEg/nbol ncode
I

of the .. Th ie r
130 nefPOgEt Ba%efiy CQS’H&@%F@CFH@“%@E@Q% ugiizio te symbels. g digre, the

unjot s Haskth I cﬁ%ﬁ’@e e d
hoir?:)geneous %y%rqggfcstéﬂ#ﬁgo% er \/\r/%ragﬂg dté%grriﬁfngg?tsé/?&bz ég'l;c:g%jg@eglettgo%d'nay
t he pantledesatdéastiomesyfrbpledictionenodé arldea holoo gemponsntghihel dataainitbef the

out put bab:‘s)‘gd on the synmbol code table. The hi erarchical synbol
encode?YM%¥ nay determi ne whether to encode at |east one of symbols

from among gitPatiPsle, tHY RicPchRRl s§Rbol ehBd@EMBL0 FRapkeRcHPE} dBlefmine a
for encoding, split information of "a data unit for transformation,

and elrmtmtncpigermﬁi!w methed dromansmg adm%me@qw &W@bfbicgfﬁgér&iwding ll'node,
. _ | . )
oy oo EREE SO SE R S b, oren BRI Gl Bfd e B <2 ShEBlcGRRgous

t 0 t hesymoteIgpiaadsalS ¥ RBSding " PBHeE NeRsHeD hontisyerizasedsanbelsC ard ahdilvidaally

bet ween synbol val ues of skip node information. 5The hierarchical
synbolenaggsderbased amythaet@relntien vetyiebol valdae qfethey hpmogengeds divaypols

to th i - | at i
SRR N S D PSRBT el L on
hi erar chi caesynthe cenetation bH3O0theasyeddiodr valoes wfetiierhdraogenesles symbols

synbol s according to the honbgeneous synpol group encodi node

ba¥ed BH Gif%gr@ Qﬁi%mm%bfiwgwﬁgeymp 2 h‘a$ NEYNEC @ §hapsiand

split 4 t i { | encoder 130 may
rﬂ'é&ﬁ\ﬂﬁtdﬁ?&ﬂ?ms formgylgetﬂbéfn Fhé Q&/ﬁlﬁgl s3088

deter 0 enco ynbol s actordi ng to the honbgeneous
synbol gr oufyhencibei symbeoldeareberseadednaccardingeloathicohomegaseous wytdlol group

¢ ey et TG e R A BserL B, £ s o SiRob oo
i ndi vidHr iRy il esoddie abdighed GHcording WBDSALtENS 0sfethel 30mBBY values.

i ndividual l'y encode t he honogeneous synbol s of the data unitS having
t 8 hi Erearsymbsd] casler tahlarmayriagiidel sysbel codes assignest reeodianvée roatigsns

Symbolp NG HES r8hu NG L SRR PSPMRs Sy TR0 S-

The hierarchical symbol encoder 130 may output symbol codes of the
homogeneous symbols of the data units based on the symbol code table and the
patterns of the homogeneous symbols. In other words, the symbol codes assigned to

30 the patterns of the symbol values of the homogeneous symbols may be output based
on the symbol code table.

The hierarchical symbol encoder 130 may determine whether to encode at least
one of symbols from among skip mode information, split information of a data unit for

encoding, split information of a data unit for transformation, and encoding pattern
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The hi erarchical synbol encoder 130 may determ ne a synbol encoding
met hod from anong t he honbgeneous synbol group encodi ng node and an

of 1 ho PSRRI BECTTS TGS oA OrC U8 e A el
synbol encopesthbBdray, &Rl Riekdrdalck| 9ghBsNERSdRrsITTDRIayeAsRehG WREMRA to

based on the encoding characteristics of the data units including at
| east emeodss synbdiscasamdingde thaflmmegenaousasynbelegroypeencadingamegicobased

conmponent. of t d i S split.level of a data
ani ¢ 100 actutfoy B d SR el o ok Bty

transf or mat TR hierarchical EpmbapbhtodesrvEd0 hytditetitihg wibithef f erfiteiediyngbols
indicates a split nunber of times froma maxi mum coding unit to a

cur r en@cesdinggtoutiier horapaeRegUHEYMEPLETMP BRCQHNG Mty darss an arperrelation
split b&%{éen yrhil] VAR c§f°cfoo"i @Uﬁi‘} Pﬁf%fo?ﬂﬁta‘ti?ﬂ' cates a split nunber
of tineS from’a mnaxi mum transformatt on uni O a current

t r ansf or mat Tha higratchic dynmip| bac@dref3E) mag detemsina viieahef toreraiddensymbols
dept h. . Alternatively, the hierarchical synbol encoder 130 mag )
sel ect AYArYIngdeei 'F\%’“Q%%%% SWREBUIY PR 9 MRAS dzon a corrélation

hej£r oggg :m i WhehBhBtdIst er ogeneous

syhﬁol s ar %‘rﬂés oupeg)ag%éo%rﬁgﬁﬁg@?ﬁég%g@;ﬂﬁse%le#og@gt&%@ synbol

i ndi vi dual €he biraghiced symblobepcoddret3Er mgy riedersning mMdwtlseraioezncode symbols
i ndi vi dual | en@o ed, based on a cPrreI ation, of hetero eraeous .
sy nbol SCRTBRHPNEE TRIBEPRRGRYS SYTRE! Gt %chgnw% Résgd on a correlation
hi er ar sitixerh sYBE VIS of transfEMidtidh Gt @m%ggﬂmilﬂﬁmgﬁd on the

data units havii ng the hierarchical structure, encodi ng

met hod fr omWdeonghe heymbolsr ciyeneosgeded ndegordingupo Sthenduumegenasiis siyohbol

t he het erogeneous .synbol, i.ndi.vi dual. encodi na_node be .sel ect i

oo AL R SRR e PP B Bl S it RobRe TR py 8GRl Bnkode
i ncl udiheg hmdgAdouaneyribols CE tieé adiaan witst Wagingonse | RRkr&RhRAl Dtridigre,
het er ogeneous synbol s, dependent encodi ng between the heterogeneous

synbol ©gagdess etthezareglation batwreroibesyarbal valusstadtog pamasneprp sygbols.
10For exa i .

et r ogeneole LB sXEES eReRic RRERRTHAGHRRE I dyhBof dsading method
encodefrorh3amvnyg ths domogereousné@xbols jrougd ebgodling meder age n@ousdependent
synbol s based on the correlation of the functions in icatedﬁgihthe

hetter oRfRsNG maden pged pRahRiefcad g haraciensits enbgfata pods @AYHRals.
d Apvie]

cont onr e, Ble hiEa Rl el SORpRe Lo e e o B BRI e symbol

t he he¢rasonijen emibod hased an thp eancdidg raharacteristidseohther datahunitd insjuding at

encoder 130 may as jﬂn S n&ol. fcode to c?nbi nations of synbol val ;fje
of t haCASk ePe GhriBastey AeHe InBiagtonna SGe dHepi 774 ¢ ERIST FPBIPONSH! o the
the cogdtbnitsasthefsyhiifols YarRplit (4oeIUTS) 88RENFT B HRONBRY) dnldea Sﬁ'ét level of a

het er ogeneous synbol's that are interdependently determned. T
hi 2 ardatacuit feotrepsfopmadiocoder 130 may out put the symbol codes

assigned with respect, t.Q the, conbinations of the synbol va of the
et o1 ogeneoliie SIS ofthé W8t R i) dcBdglcdertH EpftaV BbaF§f finel Hom
encodegl ragaRiLeh ROdING LA Hef HRERNESHIAg LHID AndIrRlYPhHE MEfRicdgtOTBE® coded
t he hierarchical synbol encoder 130 may assign synbol codes to

conbi régntbns The splinfryel phlthe dats fardransdejamelinn insioates & ydihaumbar of times

bet we 5 e | S, . t ' y d rgi.pe

The. ni Loy ent ekl E-BERURREANET it g, ARl RS Blbnt Ghfcghd Hay e
ass gneterved b asapetisféonatios dosthi nati ons of the synbol values of the
het er ogeneous synbo e, the hierarchical synbol

| s. F | e, . .
encoder 130A|ﬁ%{'j?aﬁ‘é3|¥é’fm%Bie\W@h9Wr€} 2?%%)?1669@1%[ thnanselestively dadermgne a
1 FoY , ; : . Li . .
accor MY SRETRLIE AT rol BRErE TREl A baH iy Buhbg ok BigficdRir fhode,
wherein heterogeneous symbols are grouped and encoded, and a heterogeneous

symbol individual encoding mode, wherein heterogeneous symbols are individually
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For exanple, the hierarchical synmbol encoder 130 rmay determ ne
whet her to encode a conbination of transformation unit split

et or oBRYERG apon b oatag bad, et st ShiRLs dBRahab Resnring t

tr ansf gig@dtb QhitdHaviriPihet hibrirekigatdtRict@Rd the encoding pattern
I nformati on. For exanple, the hierarchical synbol encoder 130 may

det er mi ne wRdgtingran ereodingoHeocess drafadapnoficotater vaits thayingniee hierarchical

et or ogkaliE "6 SR R hsifiod Bedh afhord BEHRUMEBERk Syt Kiabe! arae
predi céheuting daotsf aidrethi ORetarshernzeuBr eghbsll adivigtdodntsadiag mbdenmay be
For exanple, the hierarchical synbol encoder 130 may determ ne ]

whet heseleetivaly datesaéned basad patherowelationonha heteraganaousivaibals insuding

and SLp itk SR O BFRRNAIG: KRR NRRLRAP SO, AERIBaERSAN Yimbors,

node, based on a corre ween the coding-unit s
I nf or n&épevdenn ceridedirmk ibetiedro thatheterogeneous syarbodx aamd esequbatial encoding
hi erarchi cal synbol encoder 13g0gay determ ne whether to encode a

nf o

conbi nBEMEENINCdIRYBORGSRYS WP rmation according to col or
cofponents gay @R%@ng,r\ghér?tﬁé‘%y{?ﬁbﬁ Bg@%ﬁgHée@ra?:HBrcﬁ. ?§i1Rg H’Q?%r%geneous

based on a corre I on bet ween e encoding pattern informatio
accor dsyrgbologrowp emcadimg nealeg rthe diigranghital. syhleol esrwodiend 3paimagrdetermine a

i nformati,on accordi to.the color co ents may include lu .
corm oGt SRR GV e BT ORRT G eV GO RSO A EHIErtem Eb e fymctions
pat t erpgjcated Bpith@metbidgehedls %gmmpm%‘hieﬁa&@ﬁbd?%yﬁﬁkﬂ &noder 130 may
i nformati on, ahd second “chroma 20 conponent encodlg(g pattern

i nf or n@ndaste ambputpul epcl of theehelesegensiusaymiioip brsehoodae shaecegntext.

determ ne whet her ode a _c ination of the | e

enbod ng. pat OePREmRRoRRI SIE SVATRI At AoRa el HEGRITR iR dBG T itrogencous
pat t er gyrhbdlagreap iePRodig ModeNlentaitipohiehl amibsirghcotiet N80 InRassign symbol
conmponent encoding pattern information, the first chroma conponent

encodi ¢Rfigsaia epmbinationsef syimbalhvrluae of dbehpternosngous syshsdnebased on a

encodi tenn. i/nk: ' : i h r

o oup BRBARIAARIABRTR thE BonRRrlchls W, hd syifbel SRS LERRRASA DLRBn the
may deteterogencolst Bembbis dhabdeeainterdepeatiently ofetermindidng Phet aierarchical
I nformati on accordi ngBto col or conponents of codi ngfgr:ljﬁrﬂts and

t réhstOFRRRY BRCRART 1Bl MaYi RHBIEoRYRORbIOURE 2T°I9NRE HuterBeReRoles the
30 grownsrga%ﬂehé*af{ﬁéd%m @%%%é%ﬂhg%&@ﬂggbheauggg%%the encodi ng

pattern 1 nformation according to two or re co conponents and the
t r ansf or mat Fonexannples pthean it symdblsoare Eacodedmecerdingdo Hherhetetogeakous

nbol der 130 may deter mine whether t d i natj an_of
b T UG ASBHE ACBH RGP RGP pe P P DR CORET B b APoHR Symbol

codes to combinations of symbol values of heterogeneous symbols generated between
25 heterogeneous symbols that are sequentially determined. The hierarchical symbol
encoder 130 may output the symbol codes assigned with respect to the combinations of
the symbol values of the heterogeneous symbols.
For example, the hierarchical symbol encoder 130 may determine whether to
encode a combination of coding unit split information and transformation unit split
30 information according to the heterogeneous group encoding mode, based on a
correlation between the coding unit split information and the transformation unit split
information.
For example, the hierarchical symbol encoder 130 may determine whether to

encode a combination of transformation unit split information and encoding pattern
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conponent encoding pattern information, the second chroma conponent
encoding pattern information, and the transformation unit split

I nformation.. accordi to the heterogeneous synbol group encodin

mode. | TomatigfC H2ERTy B0 1aE PE B B ot fusds, BaS8a on a
het er oggirgiatiSn HetRetn it ithardesHn RidHOGHINSp AR ridlienharRy & Bhedding pattern
synbol encoder 130 may individually encode 5the heterogeneous synbol s

of theinflmatigni t s havi ng the hierarchical structure, regardl ess of

A Cer nat 1 very RGP ohe, GfralEhee) RTRBSL EnBHIdt"1 3 may cetpmipe ahther to

deter ngncode sy Meembiiutow ngf iredietor r eodTORfbragipAbeindr gyedizton method
encodi ngQ node, wherein synbol val ues of synbols of data units in a

| owner nibdarmalips) agearding dos die dRICEIGENEONS” JPUNENECHBIY Meeds,sbased on a
di ' .val s . f i .
encoded TEEfh URRicE” ¥ CBRIPtRL o MDY pH3ie HebkiBhC method

t hat anéorthdtioom anong t he synbol values of data units having the
hi erarchi c struct

. F , Wh |'s .
encoded accBPUFKETPR (e BFRIBNCALSUNSE EHEAURnGSaaeY Qefmine whether to
N i 37 ARl o BRI BFESAG TP FYSHSRIGH An® SRR RO ELRIAY to

val ues o ata units Int rnost [eve ratio o
synbol theahetesogdmepuargropiendodingy moldan beked oof a pmstdtionabetsseanhtiie eoding

1in the s%lgbo# vaﬁues. d%hm’ kar.lﬁ},r when a synbol distribution of the
symbol UVLFRIEINToImgHaR and tha sKibJPIGraaties;  synbol encoder 130 may
reverse andF@rn69%8@Gthéym%rcl\ﬁ6bp§§m%l ERBodE 830 thay defertlBe whether to
| oner nost | evel. 20Wien the synbols” are encoded according to the

non- r egreasle amoothingtion oé encadingi pattere inloamatgniascostins de coldcaragonents

ThE r R TSRS TRINE POk AR Slchlar Shgedod bR, BE51 SR = GE RO R FRyRben
hi er argli eatodivgipeitteen dafdemalion datvording et ivkeloy ristee oloRecomsarEms. 2Phe
encodi ng nmet hod from armn% t he synbol reverse encodi ng node and the

non- r eiEGOsiNG madier griesaatipn saerasdingntto dhe goltasppenerisi mayoinclusle luma
d ' i ncl uding: _ A ; |
ne astihBohd! SRRl agsh Seuibudh oS oo HRAAA, Pattom

coded igfptiatioantirst chremafaanmednent etheptiimg Jateerhiisfoamationasnd gebond chroma
encoder 130 may det&rm’ ne a ol e_ncodiar_n ~met hod 30 accor di n
|

SY, . to
eath oFRBPARRL GRCPHISE RABAY gl” M@lops i §E8MPEpithe Jﬂl@rarah'%al symbol
seque | adi

4 ”é?ﬁcé)o%rﬂq é%@ ma d@f@i‘nﬁ;@%l\ﬂ%t%f fo eﬁ@@d%é%@ﬂéﬁ&ﬁ B@tﬁé’ﬂgﬁétdéfnr%&%nt

may encode and out put sy encodi ng net ormation i ndicat
t he syamidireg patiémginfeerniaiiv naarubtidi clyotra chmpeaeht elatading pattern infdrenation,

Vi deo SnSUInARARERLHS oheorBY IR mBoRLACLAGM BShEH Ror{iion, the

first chroma component encoding pattern information, and the second chroma

25 component encoding pattern information, according to the heterogeneous symbol group
encoding mode.

For example, the hierarchical symbol encoder 130 may determine whether to
encode a combination of encoding pattern information according to color components
of coding units and transformation unit split information according to the heterogeneous

30  group encoding mode, based on a correlation between the encoding pattern information
according to two or mare color components and the transformation unit split information.
For example, the hierarchical symbol encoder 130 may determine whether to encode a
combination of the luma component encoding pattern information, the first chroma

component encoding pattern information, the second chroma component encoding

13



encoded with the synbols encoded by the hierarchical synmbol encoder
130. The data units having the hierarchical structure that is

an encodi ng basis of the video encoding apparatus 100 may i ncl ude

codi ngPaferhsiniaRmatipn, apddhst transforraation duf sphtainformation saecording to the

tree sﬁétgpér%grﬁ?ugggm%oqgw& 8H0&ﬂhé | partitions of the 5 coding

uni ts havi are i'ngly, the picture

hi er ar chi calWiesicaber smaorsasardeéﬁmﬂete ddeerdingi ttg thei hetdrayémepushaymbol
tree structure the transformation units having the tree structure,

and t edpidal enceningrnede 4hg Hiararehiza)iymiol eReodedl 3R May indiviswaiiy gncode
& LIfR ﬂetét‘apeftéouér "SyrRbGik UbE ﬁ%behﬁtémrﬁ@ rﬁ@ﬁﬁd%ﬁglﬁ%rmlﬁp'éﬂu&uw

prcturerntoa east neto maxi num codi ng unit eter
codi ngregardles$ af/thegcarelatied bdivydan the Hetemgepebussymibotncodi ng resul t,

f dj ts. havi h | t )
ooor aiood ARGRE ey i pidaichical symbel eBrote 200 fhay Selathel disterpine a
uni t i §rspQt bﬁbéd’ngpﬂn'ethocﬁffﬁﬂﬁ démangoat%@axrévéﬁé%ﬁcea. lntodeT%herem

coding ‘units having the tree struct i ncl ude the codi ng unit
havi ngsymhigolo@dieas db@)rmbolrsm‘f dgdmenits img IoWermmtddveigarewsvelBsdlatndt mnoded
is . to be final in order to

|
nalf ngPtche Eauisyerh BHeodiih Fade PG Apd Vi REpmERT Rl BiS Bre
ar e daggoddeidt witheit Eéi?@' Eviefib R NiRdUNen dTRMIdP6f @%r%rnva%s 2l 289 from

transformati on units havi n? the tree structure, which are data units
for tramengthesymhol mlye@@ dateewmitsleaving He piecarghisahstavctveshi cal

Y D

accordi ng to déepe I'hg uhi eeper

codi ngenydidirg ridde) D ARraetRl syatiolErdddes 130hmagpcbvegselrant:13eh@oda1me
the tree structure may i nclude coding units having coded depths that

ar hi maheadugs oithg dﬁé@fﬂnrt%gi tie laWEraPEt Madbardimo! e sirhbelraies that
regi ONge §fs &@Wh%%‘f éfalde% 3t %ﬁéarsgqstﬁg"%(rﬂbﬁf %Iﬁgéc%rmnaﬂy,

synbol encod encode and output t ure enco
based when he sqnd:ahgjrsmbtltroﬂnam the Bjmabbr galuetrigcdemss, tfhl&dhterm'cby:abaymbol

i ndicatin or mati on about the coded dept s and encodi ng
Lhe catnadenn 40 T TRySRReand dncolie e, FmBaL Y3 g o8 TalB diiseisthe
one NMEXhEHRLEOELSO unit. Met hods of determ ning the coding

units having the tree structure, the transformation units having the
t rae struct\vhen ’mﬂdswbdlscammmmsamdipgrbl thieonan-rgverséencoding mode,

30d t f Fl GS. h h 27,

o 5 BheoRerrahRanSynbal ShaRies Labdnty Sisple abB PR Gyt gavits e the
hi er argymisal vailies) regbRe Sy b dhe rage of dhdGyhfbor VaRiBrofarelit ®in e symbol
present invention. The vi deo decodi ng apparatus 200 includes a

hi er argli@®l synbol and data extractor 220 and a hierarchical picture

ot ractor 20 AREATHECA! Shuek; Ao CuE gy KERIGAD UBine, 2, gymbol
degodi érgoainprrdtived ﬂ@ﬁh AROrgethe PTGl ré vetky etrebtingl inede Rindathe rrtm:reverse
decodi ng processor raphi c processor, or a central processor.

or der @nsodibAadey @@5 Oﬂn%'afé? Q)ﬁhﬁra}ﬁ@é%t'ﬁéé}ﬁthﬁr@t@llﬂ@é 'Bé'é'gmgn@t least

oo oA PR e RARATE R S T BB SR, ot
i nver ssorpemsitpa catedneptmtaad & bopefosmttion deptid i ntra pr edi ction.

The hierarchical symbol encoder 130 may determine a symbol encoding method

30 according to each data section from among a slice of a video, a picture, a sequence,

and a maximum coding unit. The video encoding apparatus 100 may encode and

output symbol encoding method information indicating the symbol encoding method

according to the each data section.

The video encoding apparatus 100 may output a bitstream including the picture

14



The hi erarchical synbol and data extractor 220 receives and parses a
bi t stream about an encoded vi deo. The hierarchical synbol and data

extractor 22 extract 1l10encoded,k dat.a accordi ng to data its
avi ngCBCaa WHB Xhe SVEB I AHGBOAM e et or YAl BERES Rhur e,
from the pargedide iumits 8RWing the hiefreRical SPuAtLRY M=kl aAl erfdodiy basid of the

data extractor 220 may extract synbols determ ned in a hierarchical
st ruct videobageetiog apraratusa 108 mayhidlude tenging dmilschaviag et treet siructure,

i er ar GangRimetol PUS AR alreé Shiruktofhd BieRkloh LFRY an Gartions of the
exty aCéocﬁM@hﬂ‘litsCﬁékﬂﬁgatﬁéit%l#@trh@tm'él.e Aﬁmﬂlr@lﬁ&h@rﬁbﬂwg_ﬁiaﬁ&lﬁwl encoder
hi erarchi cal structure, fromthe bitstream The hi erarchi cal

synbol 12k daadatesminaieneodipg unily havifg the treastaistge thepiransfpematien units
t he ex t p.er Leal  bi e r e HE :
e, b e Bl AR ASRUEELYRIE BHEHASNINE o 00 ol une
t he syhdvhg tiZdtreastdictimecharacteristics of the synbols determ ned
based on the data units havi ng the hierarchical structure. T

h
hi er ar chi cal @i RiElwe QierygBicabsMCRAST dedofray ﬁ@llbr?cc%féarepi"&tpugts lggst one

. : i i : | : "
doie; FRSRRRSIMAEUAE ARDaNErARRDEAAIG Uifte RETRG, £ cSRRPBEMIOR but as
symbol an efvedigrbedut, feom bemeng albepeacrding ngits davirgy ebbieranchial structure
el et BT Ra B B s BELIRLR spatany
hi er ar gRitCadcobdifB b 1R thal@hanfedding Lltt. Z?Herﬁt%gir@(%i&cﬁa@ﬁ@% e s]’gructure

met hod i nf ormation of the synbol s according each data Section from
anong mayl inckudef the vodieg, uritp hevingetheaceded atepdhs dord ganetatingutimeceadading

unit, fro he. bi tstr.eam AlLternatively, s | . encodin t hod . .
nbor e EBhats 5 SFRT ch B nest o S aBLR BT GE LR s ts having
appar afhéscol desths hiheViprdartio g Gtk it figih4!SviOR are data udifefor prediction
hi erarchi cal picture decoder 230 nmay determ ne a synbol decoding

met hoderending poaYi ey deteraningrhisgld Eie bansigrmetian diniisdwving ik dige gructure,
curt e“&vgﬁ}‘.@?@'datﬁ‘ﬁﬂité ?@r‘{g@ﬁg{nﬁ‘ﬁdn"%%ﬂﬁ% ‘Ei?i)eerﬁi]npé(d.t he current symbol

by decodi'ng the curren accord e synbol decoding

met hod, basFhe pictlitechisyarbhicakesest srol 20eimagdidtafnsingtthe @oding units having the
pre-determ ned encodi ng net hod. When the synbol codes are received

t e hi L APRYYS %‘FQQVG'PS i9cdorRs" %nW'ﬁseMWdééﬂb oM t?@l%%ﬂ%di%per
fromthey: GReRS r gi inS Y degodl d‘ﬂﬁn r

exanpl JEett;\d"tﬁ%ermﬂilsér ar ch?@g)ﬁap?%%ﬁee%@ggdgrﬁ%% ma&l' dé'lg% er mﬂﬁgﬁ%ﬁ@?ﬁg? tree
t o decsidectatd maly ibtlade wodwigsunitst kavingedded cepthsathat @re herdathicallimn assame
havi ng the hierarchj cal str.ugi#r accordi.ng to the hi ar ar chj cal

st r uct {§GeN and are negpepdentin ?W%@t FRAEPRS: dRARAXIRIT GPEINGdiHer 230

may det er m et 8588 tHeOh@TFAreRicAN dyiBeP SRCHIEO ISN GRS cPXFRe|hdPasRut the
on a correl ation between synbol 10" values of the honbgeneous synbol s

detser npinkde Rncodead dpsed armthalaodingninits having dhe eerstarchurehiaod!the symbols
structure. . . For exanple, the hierarchjcal picture decoder 230 .
oy delERAfiRg iRaraivn BHBDF ithoddk BellblamLeBiadid BB GRs fit ugit
on a Cledvify td f8e RGLVRRE, AJoPdifg e tivelat REIPOhE niRlRUA sedingeerr di ng
to the data units having the hierarchical
Methods of determining the coding units having the tree structure, the
transformation units having the tree structure, and prediction units and partitions will be
30 described later with reference to FIGS. 15 through 27.
FIG. 2 is a block diagram of a video decoding apparatus 200 for decoding a
hierarchical-structured symbol, according to an embodiment of the present invention.
The video decoding apparatus 200 includes a hierarchical symbol and data

extractor 220 and a hierarchical picture decoder 230. Operations of the hierarchical
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15structure. For exanple, the hierarchical picture decoder 230
may determ ne whether to reverse and decode synbol val ues of data
units in a predeterm ned | evel based gn a ratio of a predeterm ned

synbol SYaPeleand sidtassHgcione22daand dhe thiersashicg Ripkirgdacadeni2ég) of the video
truct F I t hi.er €

el oot (oG GcrEpasRP 20 Hey "hE SHOREFRLCR EOMSIETACE ddle BYcoding
hi erarprtmceaﬂsordecgydphlg prodessorher 2 cenirhlepreyetsalrs det er mi ned accord| ng

to the data units havin the hi, erarchl cal ftruct gtbe are deco

accor di ng t& HET fArecanviust AR IMAge M @ ki £ W4eq,dece ng é‘rﬁ’@aéatus
| ower t
VET MDY ﬂ@%cdﬂfé@ﬂ% it éﬁ@@ﬁ;@%%‘f e HiThAl Oﬁrfsa Qéé%élﬁﬂb Sudia& entropy

| ower nost are en t e sy ecoded

accor dilexpding,t invesertaedntiziationr ihierse-trdasiodinaonpider chmpeneatiorhacadlintra
pi cture de oder 230 may extract and read the synbols determ ned

accor d'?r?&' 8Nt he data units having the hierarchical structure,

accor di ng tpné RferaRiHI@A RYRHONGndaila Witiastdf PP0N@cERBs RS ﬁér%@éf‘aabltstream
structure. The synbols encoded based on the synbol hierarchical

encodi akputstieenegddskvideoodddeduskadclyoalt $yeni3g asyindeta éxteactorc2d@ aiay extract

| olier notoRREl trte aseomng e WS h Pl A MEEEL AR ERCI e sBS o

rray exsurparit pidtdrd, gitin the pasedidditstielani.ne data units in the | ower nost
| evel, from armng the data units having the hierarchical structure.
i

Here, the hilBpart |B@rarﬁh@ahr%nmioa@d 0.2 0] ﬁﬁWECF’f@éc??él/rm%Y exgract symbols

he | uantIRied iy erah8REd A1 b8 5 THE det@uniS SIS 1l Pletatdloal
enCOdlﬂmmﬁemeéspeﬁectodm baﬁredt @ictinke frawethed ditstremal d'erBOﬂietrgrcmcal

node. The hier ar chi cal picture decoder 230 det er m ne
debodi %ﬁ“%'tfmﬂd gt ?’étFﬁ‘g%% 0 gy §9%"Vﬁlweﬁ>ﬁ?ré8hﬁﬁwpohﬁ%%ﬁ ﬁ@s'%%‘é to the

dt
oh hé\y dggé{r)r}héé(ﬁt t%@%r@&;ﬁl cﬁﬁmt&@%gg%eg@?to decode the

charact'eri sti data units are to
data units Difie thierssgibal symiBoi andamialt, extraetary 280 mdugctrdnsngltrr&teh@dcoded

be_det based_on th Ui o char act or i st e
et BRG] e CER GRS T RE ARG PR e’ A Ferme
data ekfoRtal BRIGKEOker I an detethitte d RAAIRLAEMGAr ] ﬁhéts\%ﬂ)ms

decoder 230 mag selectively deternmine a s deco net hod from
amdng kaseshoye etamterwm@lf tlge @Mmb@&:@etenglneddmsam étmdatamr@awb@‘aeg the

Zéﬁﬁffﬁs%wﬁapétﬁtﬁu R BERs0 83 pBIRERRE 230NN FerhBa i Fifoced
The sypibrIre l@ﬁm@lﬁ% e’ﬂt@@fr? nifofrBatite HPrRESHRRUHS Wyhholgratprdihg to the
encodi ng node e decoded according to the honobgeneous group

decodi ct@cqmmeﬂmd ap%@&@naﬁh@@aao@a@mf@rmgtl%frpﬁbthﬁﬁwg gous
nbol ind P
o ookenas! 14 AmERSe R P e RS dea L RE bR metnod

acgorOhietgrmmeﬂhbamﬂ@@aamcmwlogr@rumedeymﬁomgamgaem thevdata units
hi gh correl ati on be We?n synbol val Bes Of!‘F@i %pﬁouad@inbo S
20det dMaHing the,piekarg gl BBUEES. dal 3e higragch HgoPhENn g exhagtar 220 may
Struct et enco \éh%tﬁ?ﬁgﬁfo%%tlbﬁrbfbtﬁgmgﬁﬂbél¥%oréﬁﬁ “t%seé’éh data section
honbgeneous sy I nc es shapes an requencl es of patter
f or medfrdratareeng aredice oiaotidea| alegtureha dequeace harechh regxibaim andlngalrat from

extract or Zég may ext.ract an?l transmt s maol codes of . the .
oy dhBo S EFARL! o AIGHNEND| (B ATKORNG HEmAdhinigimation may be
deﬁpdeﬁrezégterrgﬁedvtg'@t%ée'ﬁeth%/g@i‘éhseﬁéoﬁadelﬁ'@%%hI eﬁcﬂfdj'a?ﬂ {2 U0 decoding

honpgeneous synbol group dec g rarchical picture
decodeap@BetusedDbbt ai n a synbol code table including symbol codes

assigned t attern ased on fr Ci t he patterns between
the Symbol ViR DleSAgican BT irro ek L0 ey BtorilEe 2 MBS Tagto i fhethod
corresponding to a symbol encoding method used to encode a current symbol, and

read information indicated by the current symbol by decoding the current symbol
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30 apparatus 100 and the video decodi ng apparatus 200. The
hi erarchi cal picture decoder 230 may read the honbgeneous synbols and
the patterns of the synbol val ues of the honpbgeneous synbols fromthe

synbol aeEHdidoto the Yo HRWGINS yeibrd. breed Qredhev ymhad ssiweding mafaed
d ' | f i
cecor dSrmah O, BeHERANIRG ofBftfhd AT IPEET 08, VoD ey are

hi er ar gdtiepald, (e hisrarahée éotuZ3dedmrier 30othay re st getlede o deytieod\snbols from
havi ng_a hi erarchi cal structure, which are encoded based on the
homogetiectiinkg)pedesiassriHing 1 a symhel Agcesing Me88dd on the honpgeneous

synbol i ndipj NG ’

ac[:ggr di ng t%bfﬁgéwg)%g@ﬁegﬁga@y%gglp\&ﬁ% yg%@%mlﬁ%?e‘%@gﬁ@%%ether to
hi er ardéca gl atfuitee deoobds d8@rmmined raticordingl toy tlecddea tudts having the
honbgeneous, s ol s having the hjerarchical structure regardless of a
Cor AR ERl SRuuth oRrb i beumetppe Stuctie! T, hes®or cynbol s

decoded aCCPéld'bS!SmE)%,tt'Fh% H@Mﬁﬁﬁpp&téw%ocﬂéﬂm %&P@e‘i‘&nﬂﬁ@ﬁmﬁ@ﬁer to
i nclude at | east one of skip node information, coding unit split

i nf or ngioupnand rdersfder matriogenaaus symhbals i bfsedmani amoregiatiom betivegn symbol
pattern info tion. The, hjerarchi cal pict.ur ecader 230 ma
Gettr nfaieSS AL IR hSPoogneae PRI AREMIneR aroraHb T 265 BRR,uSE pREa the
honmogemietshicdn@elctgreoup decodi ng node, and decode the skip node

information_according to a determ ned decodi ng node, based on 15
symbol codelsonexamplekihg higmrchieab piadtiicodeesdarad3@dnay slefenmine whether to

bitstr e, hi i cal pi d r 230 erm

whet el LR ich R B SR BT ST BRSRTactorar RrPatBhe Defween
honogeetersgeieoie| syaitsolp deesratihed atostieingprdtrdedadeurifzcha@og tige hirarchical
split information according to a determ ned decodi ng node, based on
syHbol StEde®. of the coding unit split information extracted fromthe

bi t stream ' greall B r r dsthGRal

whet her to %%cgggﬁp i& éﬁt@? oﬁ'rarg{r?hlﬁghﬂdtfu%pﬁ% I nf%sf@ng?%)r?eaccolﬁ%}vﬂgetp %r to
t he homwgesecand deyotelsygrbmipratiessodi dgtanmits iraadrddetedmindtelevel based on a

transformation unit split info tion according tq a determ.ne .
decodi AYONDlcE BeRdaiS RIS BUTbED et e Y BB deleo e: f12yipg the
i nf or n@biLenieXt stasdig@d from the bitstream 25The hierarchical picture
decoder 230 may determ ne whether to decode transformation unit

enzodi ng paftereexampleothathienarchicalrpitinge decotier B3duney selestivglyiddtermine a
group decodi de d,decode the transformation it encaodin .
ot t or VA o hetsh metBee TS ot a.banRe CBARYEREal Retadtl Madleunerein
synbol theafathdé def@nfinanates torthdiata BARS HaviigRRE HSrArdHidp SEREILRS are
extracted fromthe bitstream 30 Alternatively, the hierarchical

pi ct urdeapsledrecordiogriaythesieéa wnite havingnibel hiereschiralgstruatwied and ahicarasmgst

| ndi vi BUE CodT % yBERA SSARSH BFoBB IR 2 HEelATRIRIEY S fpgtes
dagsa units, Wideinctheasgmbolshreudsshbded desordiagt toethdagyambidli tiigrpthithledecoding
synbol s. For exanpl e, the synbol decoding nmethod nay be sel ectively

det er AL, BBS ehiesarchisat oRichie cHesedare Bl may iaxdeg ia’@ deafletia YROIs
of predictd " i fo: [; ; ol :
ol i be TSR PRABHEARETRE Bt tnts Rl iR HieRical Sniiier eoafing to
dept h.thal derespondiigydatahenits kaving the hierpratical stdetoder TR8Gyrehyols encoded
selectively determn 5 synhol decodi ng nethod from ano
het er a8 &ﬁwﬁéﬂﬂ‘%ﬁ’?dﬂ%%&%%i ﬁacwsﬂa%,mgﬁ@r@@w %t‘iﬁ%@%esﬁ%d on the
Sy Olﬁnﬁwirﬁ'&a?cm%@r Cgagﬁel_ngaéructure are grouped and decoded, and

I ndirvi

a heterogeneous synbo ual decodi ng node, wherein

het er ogenedd¥estivbadysnbaiearedecodbabhdgordiegddbe |oveermmatit ieptey decbeing mode,

T e R e Beb e B PR 2P aR TRSk o8 SibSASHhE%alD s
in the lowermost level, from among the data units having the hierarchical structure.

Here, the hierarchical picture decoder 230 may read symbols of remaining data units
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10 the heterogeneous synbol group decodi ng node. Al so, the synbols
encoded based on the heterogeneous synbol individual encodi ng node

may be,_decpded, based, an_t he heterogeneous synbol| individual, degcodin
rode. AR ORINEERSS RUkofs, BF S SR TS B BClnirolt B8l e 18/ Rbols
het er oggERIUESHEYEE Bh Th8 detnddteetidl edrvoeiiig Modet g e @ecottidChagéEon the
decoded according to the heterogeneous 15 synbol group decodi ng node.

For exlgmsraost leyehdegpding maidei on may be generated between the

decoded het - . S ' ' t f .

correl ati on?%‘?%fét}%g(thﬁ%ajé@ﬁtﬁ gg%loedcé? %#b? [b{'%ghog%t%'lrnggé naeoﬂﬁ b((s}chro%%qumg method
durs ngframdg®ody nbe pyades hidrassica Ricchbdingathads rridsthzalviveambbelevel decoding
hi erarchi cal structure, dependent decodi ng between the heterogeneou

sy nbol BI0d8nBase ABrANCAHINGedATARG 15 MR EHARHEN o WBY B BieciBU RS 5850 o decode
symol gy gata unitdB¢nk Péé/n?ﬁ/ ol Poﬁ%ﬁaﬂﬁg&d@%e%ﬁﬁﬂéldﬂé‘%ﬁiﬁg th8thod may be

het er ogenéous synbol grdup decodi ng no erarchicaf prcture
decodedet2afiineaybasst oh e hericadige thansstaigtibs liscleding aatt ledstwohdr of ggediction
to the data nitﬁﬁnbased on a cont ex rm ned be shachd based

t _det t

on t heMeGRIRICENAEAN G di9OTISARRENGTES PhHN& SRtaH B qfﬁﬁeﬁ)éF'@P eneous 25
S ols. He h ; : 5 (Has!

v 0eo encod ryaNely e R fer GBSt oA T SIcR Ry WitHine
When t$umbyinbeicsling enathed dredn acvorglarpniogereouseswnbagjegreopsdenpaig mode,
group epncodi node, synbol .,codes may be pre-assigned to conpinations
of sy A hrESaFhe g RemEl Ao Bo b oS BRodEn adp Ao BaBDERRRLS
di stridphbanirefividie aessdingt meag, %%erzﬁiﬁbwe@ﬁibéls are individually
het er ogeneous synbol s that are interdependently determ ned. Here, the
hi er ardegosted. pi ¢her symbelsdencoded nageaidingdéo tthe Spnngenepysr eydbaly group

heler SganaliEMEP Y B8 R -HR0 b R e M AERREEPEh T olel dsoacipgmode.
decodeTh@gdpmbals éreadetamitording e thehemogeneous syyibbiohaiviual @ﬂdd)(ﬂm?trh@de
conmbi nations of the symbol values of the het eroqeneous symbol s, from

the symBybecdrfoslesraqcheding e inyba@edsneguh Bidlvidyal decodmsiMenet he
piistream FRe LRAbINALELAAFARAIRIAY TS Mifodey sggk/rrhﬂ{nag@fab;g@coding

according t ta unrts havrng I erar chi ca uc
may bembdéeandgpmvdeathigh ecordiatibnl metdeendsymbdihealukzd af horogensdhs rsyhitmols

synbol s .are, encoded, accor.di to .t he het erogeneous nbol grou
orilodi JRjCrBINED aGeREHING &6 Hiedata inits having thedeBreREab MRS | ons of
t he synbol e e e I
y ae?ﬁyé é%%ﬁit%tn %%e‘ﬁﬁ%&@ Yﬁ‘ﬁé@ o@ﬁﬁﬂ?c?b&e%ﬁg?ﬁjnzbélg cludes

are sequent | termned. Here, i erarchical” pict ecoder
230 nmeshapesais fréeguacmbipaiterosdomged dbetweerhtheesyglerle@ilisess yind bierarchical

group sdy%:goi Afd ”8%% e-l;(rtll%c oirerz%crr]rinacyalex?ria%% and q%:n%%% s%/?r’nqbol codes of the
homogeneous symbols from the bitstream to the hierarchical picture decoder 230.

25 When the symbols are decoded according to the homogeneous symbol group
decoding mode, the hierarchical picture decoder 230 may obtain a symbol code table
including symbal codes assigned to patterns, based on frequencies of the pattemns
between the symbol values of the homogeneous symbols. The symbol code table
may be received through the bitstream or pre-determined between the video encoding

30 apparatus 100 and the video decoding apparatus 200.

The hierarchical picture decoder 230 may read the homogeneous symbols and
the patterns of the symbol values of the homogeneous symbols from the symbol codes
of the homogeneous symbols extracted with respect to the data units, based on the
symbol code table for decoding the symbols according to the homogeneous symbol
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10 may read each of the heterogeneous synbols by reading the

conbi nati ons of the synmbol val ues of the heterogeneous synbols from
the synbol codes of the heterogeneous synbols extracted fromthe

bi t st r 8P dered Méhmoﬁ@terogeneous synbol s are encodi ng i nformation
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r est oriadiddal dﬁacbbmgondde,gtherhu‘aras*dhlcal pl@@ll‘e dEoodet 23 nwydndiv&iually decode
transf@]rrratrlnon unit spljt infor eadj ng the co |nat|on of

n
e CoeRPTIAPENSHHS STTplsRIIG e AlPraBIce) SUSbFarERg SR IR, 4! & gpirelation
i nfor f cfrﬁtﬁg Q;.C% ynbol codes, according to the
heterggéeﬂr?feé%&‘sthg;ﬁnbo group deco cgl ng node. The hi erarchi cal

pi ctur e dec'ﬁytms ZSOswmjoolses:te@Ddeéaahcmﬁmméott’r@nifommnemmsuaymbsblgroup
infor and he encodi n rn informatio d| ng

colir raeiniodt Ty omidsd el deesronmiet ST ot Miptraaicsh keriia woit spit
encodi |ﬂﬂ)rﬁﬁiﬁ‘bﬁr ﬂah@ifo%ﬁﬁéh it SpRinfdIen Akl aRd %‘i‘lcéﬁiﬂ‘@%at@ﬁ' @Formation.
according to the heterogeneous symbol group decodi ng The
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i nf or ngédoe theaskis h@ﬁhf@ﬁa@@n%ﬁ@bﬂim@@o @lQﬂﬂérm[a@dQfe@bﬂmgtmoﬂbebased on
het er ogeneous synbol group decodi ng hi er ar chi cal

pi bt ur%"ﬂl'é‘é‘&ﬂ’éilesﬁéh@rﬁblprf%ﬂ@ﬂ@oeaa’ﬁplbﬁx’&r@@eécﬁmnh@%hit?“’%ﬁﬁm t
f t t
cool g uni 1R A TGR A CEne g2t b e ERME o iiglee’ Oiing
SXt r gqﬂmﬂs;slﬁﬂﬂnfnkm%dﬂ@cgﬂ@ﬁg th thg T}mb?endmlsesmgolegrgapsj,eafgdln@modp, and
ecodl n . e nierarcnl ca | cture aecoder may,
" est ordSeosen s coHBTCHRIbAPHY T eTan BrpBrdRe (317 %&%ﬂuﬂﬁé Q%Of%m Brode,
mor e COALIY W%@ﬂﬁ%ﬂ&@dé&’ of t?.%f&da% uﬁ? gEFtrlﬁFo'rl?i%tl b SkitScRAGRSH 'Tﬁe bitstream.

pattern 1 nfornation according nor e co or conponents from
t h® extractEoe slylemrk:hmademptwecdemdﬁj 250t meayh edetenyizee ovtetbgnitol decode
group dec di ng. node. or _exa

nbi f the |
onporAS R i Sl BRSO AGATING. Bt RO RN ambol group

encodi qedefrd ‘?ﬁéﬂé nél‘iﬂ Richas tﬁ@ﬁr@@sfbﬁﬁgtlcﬁ‘n@Jnfte%]@rlﬁ@fmﬁﬂbn %ﬁfﬂlﬁg 8 a
conbi nati on of the [uma conponent encod m& pattern infornation,
&

first deteonimedodperting rendedbasegaxnt symbohtodestof dhe tamsfon@afmwnd split
chro t 1. nformati on nmay be read and
restgﬁgﬁc’?%@@ﬁ%ﬁ%gfecfﬁﬁ&ctﬁfg %@?8@ decoder 230 may restore each of

t hgs encodi nphgahieedrahicaf Opmmire OfeéSdar 309 gy CdtermipeMdnangs tendecode
the transformation unit split information by readi n%ha conbi nati on of

the erfEanpfagnatan vpih enapdngmation infeanalianageording terthakomagsngous symbol
ot Pt S4B JHegaiRErbbenahuEBbaEhd fahsfiPhalioh SR IROUAR pdlih iiErmation

decodi axgordidlg. téom Idetexnimelte dezodingbimatie orbaded hen | syrabolongaiesntof the

encodi ng pattern information, the f| rst._chroma c rrponglnt encodi ng
pattertﬁaf?srf%%%ﬁﬂ ynit eppeding ASHETe | %%at&ﬂ@@ﬁ@’ﬁ% ERED tsi@aner n

| nfor mati onagndsi {glée]ﬁ ttlﬁé‘ﬁﬁéﬂr&'?ﬁ&élo&dtb”r'e dé%aér GBOH%]E HQ{erﬁ%/e be Symbol

read to restore unma conponent “encodi ng pat ern or mat | on,

first d)éuomjmg nmmmmm emoogi thg Homogenedus synmedi i |gwup tjbeod;lagmmide and the

f ?;gs rﬂg gtgeepnlfﬁnggrﬁggli i?maivllzqafagtiegpagﬂgn;n%ga éé’é‘d on gncodmg characteristics of
the data units, which are to be used to decode the data units of the symbols. For
example, the symbol decoding method may be selectively determined based on
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Al ternatively, the hierarchical picture decoder 230 may sel ectively
determ ne a synbol decodi ng nethod from anong a synbol reverse

decodi ng node, wherein synbol values of synbols of data units in

| ower n@@@odl@@haraqiﬁﬂamn@cngat deamtiange phwredictione meds éﬁf@HF@’%FPn of the

struct e o o)
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wthoutralbsa‘ongar@veesm V\hen the synbols are decoded according
to the synbol reverse decodl*n?gI node, the hierarchical pi cture ecoder

230 ay r eveliermagiely d i diera %}%P@Q?G@@efo??’(? a2y phisstivelyrdgtggnine a
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on enc d;?fWé%nCtH@r bﬂé 8f1e6@§s?r%6| %nc‘ldb‘iﬁ%%’c Re%s%nleeoﬁ‘%{ cotitation
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synbol s. nbol s decoded

. a_resul b he .
o o a0 G 0aR AP VS 46 MRTBOnE Al (i g ORBSaISk ifoding atwen the
met ho hi ol d
navi ng SRR Eyﬁzbﬁ’ﬂ“ﬁt R uerkiel CagRife) BacRrt et ieteidghsous
hi 2r arsymlees. st ruct ure decoded by the hi erarchl cal picture decoder

230 accordi to a s decodi ng ,net ho atterns 0

correl ati on e?yrﬁgﬁﬁgaéﬁe d%{?n%‘iﬁ%gageté t‘F‘ﬁ Eosgqnﬁoas symnaoq group
pr edet @sdydi da@d@l the? BierAfchibal iU deRolet SI0mdRYedtE the Hiflerogeneous
bet ween predeterm ned heter%%eneous synbol s havi ng "a hi erarchi cal

st r uct sinebele cudragtash with gespegtde dhe clata pniis.ubasasben deeorisrt deteoninesyto be

"R BEEEARATE Bren o gl ST 200 e

stasuct synebéleC odesrebythenghbierl ajobitéx@amay telpee-detafitined etacenr thadvideo
to a 25 synbol decodi ng nethod. The hierarchical picture

decodeen@simgrappa@am @nﬁdhwdei%ﬁmwawrﬁﬁés 49%bol s by decodi ng
t he synbol oY, e t I

hi er ar chi ca %c %%@8? %deﬂ &é@é@ﬂgﬁ?&@?ﬂéﬁgn gﬁﬁgpgosgmt}@%roup
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decodi nynq‘n er aes of the exﬁrac ésd %%'lrb%@/ agc(:aocrglngnt% thenh eterogeneous symbol group
decoding mode. The hierarchical picture decoder 230 may read each of the

heterogeneous symbols by reading the combinations of the symbol values of the
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guanti zation, inverse transformation, inter prediction and
conpensation, and intra prediction and conpensation, on a decoded

D ot el AR B PA She B RB SR B BRAELYT bors

t he hi gxtedctdd CRbrsttheCbitsiteatned The ardiRT dihtogdeagbls 0byrhbelsS aré deAcoding
decodln? apparatus 200 may include coding units having a tree

st r uct lF@Maticanasesrdiagi tenfhendlata waits haviadtthechistardaicalr strucipe, and may be

pr edi c; ng ﬁpg o units having the tree
struct'mée}ae h&ént he eb@r!&[g?@%%tﬁ%ﬁaﬁ %’gdata extractor 220 may
exty act enc‘mmemgthéaswnbblstdne @ncﬁdeﬂea@amldmgrfoothe Inétdro@tnleogsesymﬂﬂcgroup
depth and an encodi ng node, fromthe parsed bitstream, according

the coPMeRfinGimede,oRATPelGCedRs Mmavebstasrignad to ke rasbinations: Af ﬁla%%afmhol
di I
codi ngvé(jﬂéé ener ted 6‘8%%&{@% Netef fen Bg%%kﬁ*%@m’?b?é Hétgu%ﬁ%gg?fgggrﬁﬁged.

may rea orma Ion the co and encodin
codi ngHere, tthe asianchitalepittuee deicodet 286, mahelecodadhersyatbale acookding to the

havi ng, the tree struct nd the partjti by determ, |n
MR R S e T deregp Aiadan, ﬁﬂ&aﬁy@r 8l Bictyfig odcoder 230
hi gy artﬁﬁycl@adpbﬁéﬁ'rcﬁ fhe HeRRE bb%CBPtS thdPicehibiatdhs of the

decodi ng” encoded data based o the codi ng un havi ng the tree
st r uctsymebolt valuasaroff dnerahe@mgenetwshay‘m@ls hsonr dbestsymourmd&mobf the

t he par tltlons by usi, ormatl t the ded

e oh hdrelacitBoud” sybRf efraclia Gl Bt St ¢ o ifas et e SmdRRgous
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t he ”@ﬁnl%lé%buérﬂs dirﬁ‘g? b ARScH ﬁéédar@lithﬂ:! tife a4 0@ Uh%virf ﬁh hi hical

structure, the prediction units, and partitions wil

descr i $arturg, 8ndunay be searentally used mle decading dahdata umts

i 55 ar oni VAT Ie | SRBRKT B0 et HrgSRIRE, R B¥ CRElsTo AR Symbol
appar ahdvidi0, dé@tﬁﬂlﬁ?ﬂhﬁidedeﬂmlmgrai‘eﬁlbaldf’plétm‘e d@@@ﬂjemgzs&nhm read the
havi ng a hi erarchic structure, which are used by the video decodi ng

appar AGI§rOESHEOUs ISyMboly exasted with raspest &B}ec@atﬁwmisc@w%m hr%al@hlcal
12. ls b
structdrde r&l r%ﬁﬁ%s@%%%@rr@%ﬁ@ﬁ%%o eérQﬂ']érﬁé( fgﬁégg%) dgipol s by

sel ecting a &y encodi rm am)ng I'erarchi cal
encodi ng nobee amtatdlniaca‘lqnﬁurmslbcd)@arem@rmamlregoméach lof tbetmrdlmgpmdﬁ split

th d d d [ nbol t
acor dTRGgoR R L TR oL ARoR MG SRBt fiTaimastan BYrodgne g ais anation of
accor dhagedding WRSHTR WiohldH Shcde FACSBHARISTP UL it FIBRARIGHN Fbm the

synbol s of a units in a | owernost eve according to t ower nost
| evel @ﬂta@mmgymbdbcodes acccﬁldtﬁg@ﬂwlelhaiemleasotm ansibol gmupareamdingmode.

having a higrarchic tr arrespaondin sfo

ot 2pri t T bRl Bl SonRE 2P T ERIGH Edr AR A redliqn,unit
an embstiit Eim&iort 868d ﬂﬁ@éﬁéﬁdlh@‘{)@ﬁbl’rpihformatlon by RSBdRRITR €orfibinkfien of the
data units having the hierarchical structure includes transformation

undst s trenafernatian endr splitciaforstatioet and.tha enegringrpaftaraninfoymatigo fram the

sta t FoOlRes A B (55 SRS Rk helBiobnbRs siBRPbRTissSRLrbRe.
level , and Thehlgramhical pridrerdesodes 230ananresidik Sadteof & ppaditiioremode of a
split |nto transformation units 32a through 32d and 32e through 32h

in | eve@ding typt angl predigtion | mgtiod Hatermatien by reading a combination of the
prediction mode and the prediction method information from the exiracted symbol

30 codes, according to the heterogeneous symbol group decoding mode.
The hierarchical picture decoder 230 may restore each of the coding unit split
information and the skip information by reading a combination of the coding unit split
information and the skip information from the exfracted symbol codes, according to the

heterogeneous symbol group decoding mode.
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Transformation unit split information indicating whether each
transformation unit is split into transformation units in a |ower

i er ar chi cal "STTRISEINER R WRE cefafbr g Miay Bintbf bEh gk eacoding pattem
10 tr aimsdronatiin &stodding t6 v lorinidrer ddiér eympdnénts Wyrreatingr #06mdIrMENT the
unit is 1, the current transformation unit may be split into a | qwer

| evel , eRGRIING dratiara isfamatienoacemdingdsia itwoi of Biarat falar cenponents from the
cur | enkxFIA83 O ER] oGk UekoPl R eddneoys syt efdl geoqapg mode.

hi ex ar Eti exdmple, la:tombmanba dfrtaesioraredmponent &negling ptattém irdd maaticrf and
the transformation units 30, 3la th{ gh 31d, and 35 t hrough 32h
may al ?WPmaaCﬂm@Paﬁehﬁe%d'agrn?&em@orm #emanay,Bpdead and restored.  For
Lr anst ekgMbleoR, ethbinRbh of A HB!dpcierlt SRRy bAAAS BATHARR, #AU first
split In mation in [evel at 1s an upper nost™ I evel

t r ansf chnoata oomtpnnen’sphcmdlngfpat’neam ||mfnrrﬁébom mmme 38domah chevred chmorebnt

transformati on unit, |t |nfor tloa gh 36h in | evel 2.

20The ‘?@%ﬂ‘?&"i‘%P ?”UH H]att'oé‘pm?}’ FAF8 @é.‘g rSﬁ |n level 0 in the
transfor mat TRa h‘tlﬂ'a?cl*ﬁé&l'ﬁlctUFg 865@%@2‘3@%5&?\@@@@ @Qcﬂ‘b?'ﬁh”é éﬁb&i’ihg pattern
structure denotes that the transfornmation unit 30 in |evel

spl i t . infirmatian achorcﬂmg tte sadfraompermnts and tbgltransfmmﬂtm wmhsﬁﬁanf@mjatlon
35d in_l ect denat e .t hat .t he.transf ormatlﬁn units 3la

and a1 fating &) CSHRERBHSf 0 RRESIhE BarerE P RRRIGH BBt oo 87 Rore
t hr ougn|82 GoRilsbrdses taHP g tAeibfbrmatRIelun®. spRSinfdyendtioan Hlopd MBE| @ktracted

unit split information 35b and 35c in level 1 may denote that the
t r ansf bRl erdasmi a@oscilag atﬁdtf@lbetaﬁog@mumﬁm@ﬁ/gm sesadingnmenlier s For
n I S r t
i SYAIRER A GhgBbRER 10 Sima ol taficsShl ey bidfiop i

denot ecitrbata tdmmpdrmmfemMm@rpatmmswﬁ@matmmum 32bondh trevala &omp&anent
transformation units_in a | owernost | evel sjnce they are ng |onger

spl i t.enapsling paftamy infrmations Adribe densimation WSt dgopaetien fay be read
I nf or nt 'r@é‘to'ré‘d{h‘éatl#uﬁ’]% Wost ftsHer. Eﬁé&bﬁﬁg Eéﬁél‘?’ln itfdrknatioh! %H@Sﬂ?st chroma
transformation coefficient 't at i S not y be used as encodi

i nf or nedmponéntdenetding mttmncmtﬂmm@atmm Hbd s:écmchnbfmnmampomentt ancoding
havi n hi er rch .cal h}(r:tur«? For g‘g g fy\/n n.the transformation
unf® gD HH? i nari' §8W%W°%u%' PERfOMRHQAor mation unit is
1, the cur rﬁlf@rnbﬁ@é]?fﬂfémfér%h%ﬂ thidtae dbBSdetIE3@ nhaRBaIRATEY ®lermine a
coefficient that is"not 0, and when the transformati’on unit encodi ng
pat t ersymbslodeeediog mettemd tfmn caAMPB@t a t $yanisdloraverse riagedingrayoder civheein

i e ar B VIOl RUnERS drff gt dS acloMemosblevelsem #E5HP 16e data unit

encodi mgyifd dhee estanthica degacture areThevark e Oanle castigtedapmed a4 UsorZzPdverse
may decode the synmbols according to a synbol decodi ng met hod

se¥ectaaOdjng dnedsyi weargin onfmbeinyalues ofysrabolsi ef e iada unilscare dgcoded
node | evel decodi ng node. In other words, the video
decodwg‘%dgg’aér"gq lués\}gg% ‘may read and decode all synbol s det erm' ned

accordi ng tWhichethéGyedials are Hecduad agcdrbmgrtoetharsqmbbake@seldteUd)@ngrmMe,
the extracted synbql codes based on the data units having

hi er arteﬁlm%rlar%m%ﬂo%huée HEERFeH £2P MAYK Teversanag dﬁpeﬁﬂ%ﬂ%ﬁ&mboh%léeﬁ g the
mode, nﬂ; BEF]X o?%é’ d f’aagnl?@% ﬂ']%%%@nﬁ)ﬂ?p@klﬁl é%tréclﬁgd 43 Héné mbbR ch‘qﬁe data

| ower evel racted accor owWer nos eve enco

nmoghe anrdtsrtmdn@mb Umamhldaéstruuhur@ skisbothe bleswdhl picturdet=mdedr 230 may

synbols of the data units in the 15l 0 evel . FIGS. 4 an

5 eac %qqd&s%wa@sapfs%ﬁdrm{% O 80 CRPEAIEEN b F dOWGHBO%tn@V%E/%B?% Sbol

e”COd%Ilﬁ’tgé:%'i'é“r@%%egagégéé'&géﬁg reverady ol Halid€ . PrIGS gf'nbols encoded

i nvention I'n FIGS. 4 an , transformation units ar hown as
based on the symbol reverse encoding mode may be decoded based on the symbol

reverse decoding mode. The symbols decoded according to the symbol reverse
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25informati on may al so have a hierarchical structure 40 with respect

to the transformation units 30, 31a through 31d, and 32a through 32h.
The vi deo encodi ng apparatus 100 may encode all of transformation

unit edecmling npethodmay sharactarizenincbfaticchf dymbdirnaliges tist Ede Oaindthelsyazbol

t hr ough chf 2 about t. t rangf or.mat i on its 30, 3la through 31d,

and_ S9%IGRT LI SR yithavite he EPe R iRy o the symbol

hi er ar chi cairhengiefdrBBicBP $cture dechBr VI mANRE0AE BRP RS HMVinGLthe
alternatively encode only transformation unit encoding pattern

i nf or niaierarehicst stsucturs eacodastibaggcdan the sogirevdserenteding mede, based on the

transf i upits.31b C, 3 th h i s
| evel ,Ré@:?%\{eg'?%g%%oquﬁé 'I'"8§ér rm@?'gpeﬁ‘gq Sgﬂgogg? n%%mqgg?a&? é&%%'gﬁe{o the
vi deo A peNdIge aIdMg mEds) Ry hist8hddl Usittukd &ldcoass 2B0mpidyodedddd the
encodi ng pattern information having the hierarchical structure by

ext r aceXtrftathasyreesnadng b hirratahigalf gruriureonithet havinitagreverse the
patter%&@ﬂ(}ﬁéﬁ%é on cbf, cbfla through cbfld, and cbf2a through cbf2h
about e nsformati on units 30, 3la through 31d, and 32a 5t hrough

32rd1 in all Tleaﬁierarcﬂtm?ﬁtu? decddee 239mhay gg%eta@gm@UeMngimﬂod from
node. The vi deo decodi ng appar at us may only extract the

t r bhsf 3NRRDItER sumho?mae Hscgﬁﬂgénﬂde andriharopreysseiecaging plods, gased
cbf 2a r edo) ; L1Q RN

Fhr ough: SKonGyEtaBRRstcs BF i BRf SRThYRBIASY ast Poe i prefRfioddflode
decodi infprmeedien, @lsline tyges avialeocalaponémig aappledatapdh, 28t adsansi@rmation depth
reconst{tﬁct tthe tra?@{ﬁorn&f)i on unit encoding pattern information

havi ng®tthE dat_LgitE R SYPPOSt ure by reading the remaining

transf or mat A@Ng Uidisl|t € s Hydb 13 d&ddiddnhyr TR iHpstardHichl apenaBf décoder 230
t hrough cbf1d based on the extracted and read transfornation unit

entiodi agsosdingdera syrhbehdedasing biethod atdyl baveaadierarchicalistoglhresicerding to

t he | oyer mpst Levyel . A,synbqgl. encoding nmet hod may be det erm ned

from a‘ﬁ%@?ﬁ’é"@ﬁmg faJP%ﬁaEﬂ?'(C‘%IST t}{{g, ng node and the | owernost

| evel encodThg $peEolsPRSAEEgOthed Higrhtchiday sthadtufl sdgcoBEt Bﬂ)th@f hierarchical
e

synbol s whose synbol values are O in the (;i%nbol s having t )
hi er arRifiusaIdesedeic23) according to a spmbgl degcegiag methed may have apdems of high

exanpl i i | C L

and T TREE B et iR01s S 4o S i resbi it et

t h® pr esentAlsoy @nhigbncorrelation ey bexfogpdebeivemynprddetaremided heatetdgeticous
may be determ ned from am)ir;%&t he synmbol hjerarchical encodin

. | ) . g, mod
and t hYMRIErRAERY 1% Diarachicsdisiyichtia deqesied Py ihe, hiarareniesl B HHES| decoder
whose [ i i | owernost | evels from 25anong
synbol%y ag«%%r‘gmgulﬁ?ae%rﬁg% %%O%s(ﬁﬁlcet?ﬁdr)d; According to
t r ansf or mat Alsn, aniredetecuthicdgpaitarnenay baffoumdthronglbout lavéle e sy bbisoinaving

anong transformation unit encodi attern information, 65 ving a
Firet BRI SUBKPR despasd Py el ipardueel Hir HER ceraeroa Bcbstaih to a
trgnsf@nri%ﬂdgbogmgtqudcgvel 0 does not include a transformation
coefficient that 1's not 0. Accordingly, it nmay be assuned t hat
The hierarchical picture decoder 230 may read information indicated by the
symbols by decoding the symbols according to a symbol decoding method. For
example, the hierarchical picture decoder 230 may read decoding information indicating
an encoding mode and an encoding method, which are used while decoding a picture,
30 from the symbols. For example, prediction mode information, prediction direction
information, structure information of data units, and encoding pattern information may
be read from the symbols.
Pixel values may be reconstructed and a current picture may be reconstructed

by performing various decoding operations, such as entropy decoding, inverse

23



30 transformation units in levels 1 and 2, which are indicated by
transformation unit encoding pattern information 6l1la through 61d and
62a through 62h in levels 1 and 2, also do not include transformation
coef f i guantizativhatinwaree nsansformation, deormedigtion ahdrcarhgensation, and intra

transformati on unit encodi.n attern infornation 65.having the first.

i or ar SIRCBSHO POk COTIRETEUB G B dt SRERLARIPIRGUED SeRar i Ey diie of Vhious
hi er ar g8édidihg nRIARESE BEtTRERed PAde bR MIbFAAEIPAPBLT MNeHEbding RecE. N9
pattern information 60 in |l evel 0 may be encoded. Accordingly, a bit

string of tTHeedatmunits havingriharieraseliedli sigichaet ugad asBglenedingnbags of the

& £ hevBEReDEvd Spritelsc 2Bp el e € odits BHESHARES Fr Yer rotrlotare.
i nf or npahsOrAatiord uRRY I8 thdd Strubtues, adkd ipesdictidr Uty adi patiicnsied the
according to the | owernost |evel encoding node, the transformation

uni t A9 ndniathaying ithe oirpat stoctensn, blece, il Memreeaugimbeh and data
he | '
the OM(F%@IQ 2%(2@& gﬁ}‘a%qeen%B?ﬁ%ﬁ@a&g@?gﬂg.tp?&hreoéﬂﬁirsgg{bolgl R a‘f@ﬁﬁ%w&ed

unit enc n 1nrorma e |'n a ver recti

up- anddeisthvwarlcese lencedingrmbianframhtbei Zoséd bitdire @at hotordingtostheecd divg units
in a hierarchical to str,ucit#ﬁrge_ of the transformtion unit encodi ng
pat® er PAYIRG Seriiee sHuckira decludrd BLearit MEXERYMCOARG BRIl ng to an or der

of transfor dr@{ﬁgﬂgitﬁbtla ﬁ@%@h%l g?}n?l%rdbd.o@lfep?ﬁﬁtrh PrddY f§rmation dabout the

up- and- down Teve rmng he transtormation unit encodi ng
pat t ercoded depihsi amd @hcodingutodes afdhageading lieite dheeingotte treeedtructure, the

di de_may be '0000 0 0 0000'. Accordingly, w |
i st r 1 BERSTBaIoH 14iie; BRdratha Pem Sielisncod fog AR, 4 determining a
| nf or n@yinhi9d fEkBdirfglimetititfaStdingte YadxiRlm bédiﬂ]@turﬁﬁf‘ﬁ Thel rhért'éﬁg‘ﬁ]gal pi(t:ture

transformation uni't encoding paftern information 65 having irst
hi & ardétassr 280rmay ueeonstrust a pigtare bhaecading @icosiediiats balsed @nsinebesiding

v eer<suflafb BB SBGRU e S R AR b §PEBlure, an
accor dhaddritidrs by QERigMRL infdiRitioA RARUL fite 58RI d8RHssnd éhiling modes.
transformati on unit encoding pattern information 75 having a second

hi er ar chi caMetiadscair deferminingdéte aeedipgi Hgits ohaviegshmolree structure, the

hi er archi i . sfar i i. i . .
o oAk S0P 4R 108 e U LR RLAIR, ERAZEE Prions wi
| excel shddedcribmdlaterveith lxfemncederIGScdaitdroughy27.an out put bit string

of the transformtion unjt encodjng pattern {nformatjon 75 encoded

accor di ng tlgefeieatiersy fypboh; @ncading c B1etheddaldhg ansedingaysysabels npayimgr a

01 143110 . h h t.f r ' i
encoditﬂ{éﬂégg?l?glr r?trlun (g%ng‘!trﬁ)%wn%{;% ﬁ%&' r?yltﬂﬁ?e Jgtgecc%r@'&ﬁlfdg{ggrﬁkhlg%g{:‘@'foo, and
st r uct symebolsdenodode thedloeds thrrdedodirtghsyrmbaolsrimosng behvietaremicaldétngctoted eyhich
the transformtjon ynit, _encodin ttern informatign 71 71lc, an

795 { iR BKSEIDR e R deSRERastp TR PO e Rl kb clendd p FiGs.
amout Pwrolhk 19t ring 30 of the transformation unit encoding pattern

information 75 encoded according to the | owernost |evel encoding node
may be ' 101Th® videa @ncoding apparatas rI§0y mayhenceds thb syrabdds rivybselesting a

of the_transformation unit encodin attern .nformation 61b. 61 an
52a. { rSUGN oale R IR Fh BB B el e ket miode afd the
t r ansfigi@Bhbenievai eneddingi madeat It bthdrniveidsathevidén BavbditigtdpbaraLentoo
hi erarchical structure, i.e., when a ratio of synbols whose synbol

val uesmay ensede@lli symipeln deteratines geeerding tnthe defecunitsnlaaiiag the: hierarchical
| ower | ev | i $.: i ; C i {
oy b or ety SiecRdEdh e el Bistafthen supBabRbodEr 8 Sudie Sabv ot
the sysfudts unite e adowbahostdbusiacebriifg tethy IBvermost level encoding mode.
FIG. 3 illustrates transformation units having a hierarchical structure, and
corresponding transformation unit split information having a hierarchical structure,

according to an embodiment of the present invention.
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5 in the synbols having the hierarchical structure determ ned

according to the data units having the hierarchical structure, i.e.,
when the sy dis |but on is not dense, the encoding eff|C|ency
according t tﬁéa@)‘pﬁﬁ) %rgﬁk%|%t|5 z\%’b’lﬁ ﬁB tEanchigs geigdcture, dhcludes

t hat al?\ﬂﬁ@éf@f Qtlér‘u)uﬁﬁ@ h%a?\“(ﬁrdrﬁéh%ljcﬁfé% mﬁﬁﬂ&tﬂﬂé Nga ‘i’f‘éﬂ@ onqétleEhng[tﬂﬂr] level 0

hand, e ratio o ose synbol va ues are
i.e., thhérs ahmmmtm)lst teved s bpﬁtl into frAnsfodmaten urits Frectdoungh 31d in Ievel 1

ffi h I I odi de i i.gh.
ccor diRGIo/ gL QRT3 e PR YR a8 06 iagsGeraba alary 1 and 31d
opty ar%dregﬂeawsgsamtlh&ﬂtréﬁéfoﬁﬁm anngwaqr]ﬂadaheéfd 8l eale oW H2R in

by determ ning a synbol encodi ng nethod considering synb
char acleeel Zthatds adenst Imelatheyri@!ﬂl 1di stribution. 15 The VI deo
encodi ng appara mn s.rrbol encodi n thod from
arong. ¢ b ShsroalPg Ji sl EhBhaRad T AERE Sebr AR orbgHin uni
encodijgGpiPfifo Q%ﬁ%‘?orﬂihtldﬁeurﬁf!ﬁ@ﬂa ﬂ@i/véh%rvéphfw 5é igsd Hs ERG ARG anfefhbton
of the synbols. FI G illustrates an eéxanple of selecting one

of thefosyﬁﬁl@atlm@é\i%ﬁr@maleﬁwﬂur@gom&wﬁwrm@onmt noser pxe@ple, when

enf0d PehdiBASatd? IR Sgﬂ]étllgﬁ{rﬁgﬁ@g 1% 20RAAT ARt BR g 19108 & frent

char actrgidfeiratiori bait rAag beasplR ihier aJewacetavey ame wherbphndfoanhatiohiugdl split
encodi ng node or the | owernost | evel encodi ng nbde used to encode

t ransfiB igR g R thecidErntitansiermation wWibmaxinasRePlithat is an
| f |
oo 53 °t ey B trarsRhTioR i 30° 91 SRhratighlS1d and 2 BRAIH, B2h) Bfin =

_no¥v behldwchlcbledtructure thﬁﬁahs?msfaﬂonamlbmphhllnfoﬂfnﬁmh g that trensformatlon
i nf or mat, out the transfor nits at

ntt o s Sy Tt St SR R A0 SR 0 S ctre
uni t gﬁ%ﬂﬁéf‘ﬂoﬂﬁ ttl‘aarn%fdrﬁ‘fé?lbﬁm épééb @%foﬁ‘ﬁétlérﬁ‘BQ‘JHﬂu§é9traﬁ§f$r§|%ﬁon unit split

t hrou 82h 1n levels 0, 1, etermned with respect
t r ansfiofareation innevsl ﬁ)rtha’exseae uppetmoshiawe!, 2transformation anitcspdit information

o edi DTGNS 28R PR AE Jrar Y BratCin Bt Ba ISy BaREEE UG oo
pr edi ge{ygirp.node of the transformation units 83 is an inter node, the

ratio of the synbols whose synbol values are O is high, and when the
pr¥di ct i on hirigransfagmaitinn runihveplls infor@atian i3t inieyeb@ ingle transformation unit

Aopar e Wghafon L Radiioole] eRPAlA! iRl Hnolel s, f8iRHAdon
node antt BDen!lover s tsplitev dimilegpdineotransfermbtsh uhi m[emfctmarbmg and
of the transformation units 5 83 is an intra node. |In other wor

t r ansf3chitt leys! LiMpePRtvEl dengiarthat the HaBsieamalan amits Hasand dg Iadavel 1
recei Ve?rghég]hfnt?&tﬁé ﬁQﬁéfﬁFrH?@bRﬂnH@B&a?ﬂn% n;lﬁztdgéﬁgéﬁ wahgogéh; iA'le

havi ng™ t Ierarchrca ucture accor ower eve
enrsodi ng nobee trahgformatiod emitt spdit infamsaitomB86b @amdudbd irelevedi mgapdbheimthat

i nformatioon 81b, 81c, .and 82a t ugh 8 |nalvverm)stle
10Al t dPRAFA th%uwfsdgba @ﬁ%ﬂf@?@ Busht are 4ot rm@ac’ﬂw@'f«wa@olowermost

decodig Iaé? e & ar%OQo ?CtSYrﬁlr%Ig ﬂ% f?’)ﬁnéﬁ& ?f‘?gjnlt lit infor atlon
hi erarchi cal encdodi ng no & an the synbol |erarc otod ing no
when t%‘a tinredghtBann b 2ahay Idenbtat‘rra’c(blnem‘anefmrmatloe L&ﬁsﬁéaahh]rwgrewh in

node. ?I%her wor, ds, transformati on un| encodl

o lateld A Re Bl 3 Iyt leval REceniaR Bt fafonger saiit

engodi ng pakt&hatively, transformation unit encoding pattern information indicating whether
a transformation unit includes a transformation coefficient that is not 0 may be used as
encoding information indicating an encoding method of transformation units having a
hierarchical structure. For example, when the transformation unit encoding pattern
information of a current transformation unit is 1, the current transformation unit may

25



15 informati on 85 having the hierarchical structure according to the
synbol hierarchical encodi ng node includes the transformation unit

B e T SR o R

even wastodimg Yatteen irfanaitsmad i0p nhel vutredn eedisirgnaibhelnit myyo mshideodnly a
87 and 89 are encoded and transmtted to the video decodi ng appar at us
20 200trareferaatien coefliciophtiat ieAcodi ng met hod sel ected by the video

encodi ng ap r f i i i

pattern infor ﬁ'hggnﬁg%rﬁgbé%gér}%%ﬁgbeﬁr‘%%gphﬁﬁgﬁ%% g?@caﬁign uﬁlstt level
encodi éicgdinigeand detodimg hiodds® and 89 according to a synbol decoding
nmet hod corresponding to the synbol encoding nethod. Simlarly, a_.

rati o of trhheridemdesading apeaEds 7§UpEayedaced dhaeymhpisureserding fo a

synbol e i i . .

comporifRitieidng ol s AN SEIHAP BORP dhfbred 1P sfifnbol perarchical

col or @mqnim@ﬂm@de)fa.ndhmet bﬁ.rmfrmstmef\ied)rﬂenpdm B@derelrmgj_tmlawords, the video

conponents, the ratio the transformatiop unit encodi ng pattern

| nf or iRGSINGABRY %B@JJ%X %rﬂ%de(:ﬂé@aﬁéymb@iﬁ d%tﬁanw%éﬁaq_%dleaﬂgﬂhe

COWO%&E%@S%A\FWMQH@Q%WA sgrggtdrétﬁ‘o% ‘Fﬁé(.egﬁr !:%W- %y%l‘i&r&idé%' Based on
0 ecaodi

the video 30 enc ng appar at us and the vi eg ng appar at us
200 neiher dataeunitss Gayingntileo hiaraehicavestmobtre | ascirdieg clodiheg symbe! hiedarchecal

| oner mpst L evel decodi ng node when the col or conponents of the . .

{r ans T GRASITeE: OF S50 G IHEC, BRFoFEREE SRPARyPh heodats vty in the
enpl oyloivaema¥iT el BkeaseanAc@rdi pq@dth@g|owé¢mo§mfe\}eln%n‘é&sai?@l mode and read
hi erarchi cal decodi ng node when the col or conponents are chronma

conponif decode remainmg symhelisveased eméhe deceded symbolsrefribeatatatunga in the

unjt en I.n tenr information whose synbol values are 0 may be
chfér a??@?’%ggt I%?%'mdi ng to encoding characteristics according to a

combi nat i orFIg¥S. & pred eadtoNusharR: argmbel dicraemRenentsding mbge and symbols
transformation units 83. For exanple, when the conbi nation of the

pr edi c¥iefurcorlingly. BAROrERNAIP YBRRHMaNS obihepresepbifyeriomt i on
units 83 | Snarf@8D.A a0, Afailiomibidh mﬂgpal%d shdlR 28TBERCURS fdling a

ratio of the transfornati on un encodi ng pattern 1 nformati on whose
symbol higedroieisalesteudiuneg anderdrsfemmatizn, uniheneading pattesn dfotnietion is shown as

transformati on yni ncodi n attern jpnformati on whose synbol val ues.
ar® 0 Ay MRS hi GHMPR! EHRRHIIc GNE FERARRG dRedesl dFaaigmatamanf eepding
emompﬂ‘:ﬂtéﬁﬁﬁ(o@ﬁ%ﬁoﬂ?ﬂterﬁ % rttté‘?ral\ﬁbﬂﬁﬁ]a%ﬁ if80hAR ragﬁ%??rﬁgf&aﬂ%%ucture

respectively enpl oy nost | evel encodi ng no
| ower nwifltnavebe dederitoet] with retteenteeto EKES.cbabilBat i on of the prediction

node and t co] or. conpaonents, i conbination,of the intr e and
the I uma carponbRnsheanarayar sEndufs Foihe iy matens yils 2o 13 Blough
hi er ar®fij, cahd eBgadiHrgugPds2iRNeF tFIe. s3Maed  thaddfaneRiicR! ufie @ toathg itern
in remai ning conbi nati ons of the 15 prediction nodes and col or

c odfpornefarmalieponay) alsediavesy irirraraficsl straaisivel dlgvith ceshesh ih He ensformation

The vi i t de the synbols by sel ecting

a sy@%ﬁ&eﬁ%%@%@ﬁgﬁfﬁﬁmﬁgﬁgﬁprmge_neous symbol group

encodi ng nofite afided henduiimy efgaratusy Mool maydiencdda! alensfodiangfomm@eon | onit

ot her words, the video 20 encodllgnq atFIpar atus 100 ma roup and encode
at

sy nbol ENARCINGs PABSINIGIAMAtign @r ¢ NEay el dnBRg trovah gb&hpfabout
horgapsols, &% Q{ién Affitd %b”%gtaotr‘?}oﬂg@r@{ ¢hahd Sééé’ﬁvw&@arf??ﬁgwgo Htefé%els,

honobgenéous Synmbol ~group entoding no or’ nmay i ndi

sysvbol accoeding db dsssyhbal isierarehiebl emcoafingyivlel. val ues of honbgeneous
synbol s according to the honbgeneous synbol i ndividual encoding

25
mode. Th%*dgpmoalmgoapreﬁja&ﬁpa%m@ algrnatiyely epsade ophbrpasformation
i ' d ; . :
oo 119 cheoding) Bt FIAMMARTELME, ARt CC Ay Goi8 hSMIH SO aibut the

transformation units 31b, 31¢, and 32a through 32h in the lowermost level, according to

the lowermost level encoding mode.
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synbol i ndividual decodi ng node. FIG 9 is a diagram of

synbol s encoded according to the honbgeneous synbol group encodi ng
node, according to an enbodi nent of the present invention. A

pr edet er m n€ke p\sidecerdeam:};vng)@pgparmuatéﬁlo batyemcosginbetl thealtipesfafmation unit

honbgeneou for e . e a a | eve

oy oo e bHEMorBatPR AR e RETaTEbicaLaE By S5ifeting apd reading
1, 1, djof tﬂest?ans?oﬂcrﬁmﬂﬁlyeﬁf:oc?nﬁrp%%h?fﬁ?bﬂﬁ&lcﬂfi%f%ﬂﬂ%atﬁr h cbi1d, and
particularly high in patterns of Synbol values. Accordingly, the

vi deo ehf2edihngugip sif2h wbouddhedyaniiormatiane uaits y3thoB1a diwughbBédalendt 32a

horiog BRI S5 AL Isvelh rgca b 1B panariRareied dcolgigies: o °
encode synbphs AE¢E®dHBEirig® abparai0s TN Rals onl TR tradl et tRiMsfsHhition unit
mode, intrinsic synbol codes may be assi gned according to patterns

based @mcqshng emaitéeranmfprreqt@hctaléébofcqm.t @ndls C@f2asythmgh/aqtlﬁ%& about the

T S St S RS 3 D M okl o

a hi ergechineiost lewed lde!todﬁ‘@ol‘r@d@g ﬂmehhehéwﬂm:eﬂeou@mgyaﬁpdrawsozoo may

inlcoid Ilrré%oggtg&q t gat%nesfolljmal?%tnt L?lgltner?éodstrxgggltte?‘/nalnl#grsmast?/orabﬁéwﬁg ctjlf(?e %uerarchlcal
structure by reading the remaining transformation unit encoding pattern information
cbf0 and cbfla through cbf1d based on the extracted and read transformation unit
encoding pattern information cbflb, cbfic, and cbf2a through cbf2h in the lowermost
level.

15 A symbol encoding method may be determined from among the symbol
hierarchical encoding mode and the lowermost level encoding mode, based on a ratio
(symbol distribution) of symbols whose symbol values are 0 in the symbols having the
hierarchical structure.

FIGS. 6 and 7 each illustrate an example of selecting one of the symbol

20 hierarchical encoding mode and the lowermaost level encoding mode, according to
embodiments of the present invention.

For example, a symbol encoding method may be determined from among the
symbol hierarchical encoding mode and the lowermost level encoding mode, based on
a ratio of symbols whose symbol values are 0 in symbols in lowermost [evels from

25 among symbols having a hierarchical structure.

According to transformation unit encoding pattern information 60 in level 0 from
among transformation unit encoding pattern information 65 having a first hierarchical
structure, it may be determined that a transformation unit in level 0 does not include a
transformation coefficient that is not 0. Accordingly, it may be assumed that

30 transformation units in levels 1 and 2, which are indicated by transformation unit
encoding pattern information 61a through 61d and 62a through 62h in levels 1 and 2,
also do not include transformation coefficients that are not O.

Accordingly, when the transformation unit encoding pattern information 65

having the first hierarchical structure is encoded according to the symbol hierarchical
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encoding mode, only the transformation unit encoding pattern information 60 in level 0
may be encoded. Accordingly, a bit string of the transformation unit encoding pattern
information 65 output according to the symbol hierarchical encoding mode may be 0.

On the other hand, when the transformation unit encoding pattern information 65
having the first hierarchical structure is encoded according to the lowermost level
encoding mode, the transformation unit encoding pattern information 61b, 61c, and 62a
through 62h in the lowermost level may be encoded. An output order of
transformation unit encoding pattern information may be in a vertical direction of
up-and-down level rather than a horizontal direction of a same level in a hierarchical
structure of the transformation unit encoding pattern information. Since the output
order is according to an order of transformation unit encoding pattern information in the
up-and-down level, a bit string of the transformation unit encoding pattern information
65 output according to the lowermost level encoding mode may be ‘0000 ¢ 0 0000'.

Accordingly, when a symbol distribution of the transformation unit encoding
pattern information 61b, 61c, and 62a through 62h is not dense like the transformation
unit encoding pattern information 65 having the first hierarchical structure, i.e., when the
ratio of symbols whose symbol values are 0 is high, encoding efficiency according to
the symbol hierarchical encoding mode is relatively high compared to that according to
the lowermost level encoding mode.

Also, when transformation unit encoding pattern information 75 having a second
hierarchical structure is encoded according to the symbol hierarchical encoding mode,
all of transformation unit encoding pattern information 70, 71a through 71d, and 72a
through 72h in levels 0, 1, and 2 may be encoded. Accordingly, an output bit string of
the transformation unit encoding p.attern information 75 encoded according to the
symbol hierarchical encoding mode may be'1 11011011 1110".

On the other hand, when the transformation unit encoding pattern information 75
héving the second hierarchical structure is encoded according to the lowermost level
encoding mode, the transformation unit encoding pattern information 71b, 71c, and 72a
through 72h in the lowermost level may be encoded. Accordingly, an output bit string
of the transformation unit encoding pattern information 75 encoded according to the
lowermost level encoding mode may be '1011 01 1110".

Accordingly, when a symbol distribution of the transformation unit encoding
pattern information 61b, 61c, and 62a through 62h in the lowermost level is dense like

the transformation unit encoding pattern information 75 having the second hierarchical
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1, 0, 0 0010 .... .... According to the group table in Table 2,
when the frequency of the pattern '1, 1, 20 1, 1' is highest in the

2 oot B A s rREEP EORBHE IR Aol IR nE0 il eBaing
synbol eﬂﬁ@téﬁ§¥ RREoRINQESiHedetnosEldRENe AR irRideSis Glighatthah tivatl atedrding

Ski p nmpde informati on denotes an encodi ng node using I nfornation of
adj acelgtthgayamhahihierarghigal gneoging-needdded whi | e ski ppi ng encodi ng of

(oL 3 o BLSAPUBAE e B RGBS O AR oo ST it 2 fvion
accor dinrthetsynibids thal/imguthict e kawhiogl sthetivieedstenhingdl aciording uo éhe 3ata units
having the hierarchical structure, i.e., when the symbol distribution is not dense, the
encoding efficiency according to the symbol hierarchical encoding mode is higher than
that according to the lowermost level encoding mode. On the other hand, when the
ratio of the symbols whose symbol values are 0 is low, i.e., when the symbol distribution

10 is dense, the encoding efficiency according to the lowermost level encoding mode is
high.

Accordingly, the video encoding apparatus 100 may determine an optimized
encoding method for symbols having a hierarchical structure by determining a symbol
encoding method considering symbol characteristics, such as a symbol distribution.

15 The video encoding apparatus 100 may determine a symbol encoding method
from among the symbol hierarchical encoding mode and the lowermost level encoding
mode based on the encoding characteristics of the data units of the symbols.

FIG. 8 illustrates an example of selecting one of the symbol hierarchical
encoding meode and the lowermost level encoding mode, based on the encoding

20 characteristics, according to an embodiment of the present invention.

The encoding characteristics that are basis for selecting the symbol hierarchical
encoding mode or the lowermost level encoding mode used to encode transformation
unit encoding paftern information 85 that is an example of symbols having a
hierarchical structure of transformation units 83 that are data units having a hierarchical

25  structure will now be described.

The transformation unit encoding pattern information 85 about the transformation
units 83 that are the data units having the hierarchical structure may include
transformation unit encoding pattern information 80, 81a through 81d, and 82a through
82h in levels 0, 1, and 2 determined with respect to transformation units in levels 0, 1,

30 and 2.

A ratio of symbols whose symbol values are 0 may be characterized according to
a prediction mode of the transformation units 83. For example, when the prediction
mode of the transformation units 83 is an inter mode, the ratio of the symbols whose

symbol values are 0 is high, and when the prediction mode is an intra mode, the ratio
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Accordi ngly, a shortest synbol code may be assigned to a pattern "1,
1, 1, 0 having a nost frequency from anong patterns of synbol val ues
of the skip node information, based on a synbol code table for

encodi mgytheeloski p node i nformation according to the hom)geneous

nbol gro encod ng,node., 5The ¢ ng unit I nf o
Thali cat o vREEHEMAY. Ui niden: Boestiaa SpBarEiEvApd; ahdofie vige decoding

di
codi ”ga;bt?ﬁrgﬁjaérg | CaﬁY"‘?é%ﬂ)&ﬁﬁbly ShBIROtH Hviost el érf&BBfr@ﬁFdo@!% a8d the

also b etermned according to the data uni'ts having
t he hi lemmrmhsthﬁvetdeocdmgeno@co@w@ the predictisimomogiet ofslghebtuansfodnammy units

among S0 EPdSrBrRaitoo oier dords. TanstaeRs Wk Engpfify Patiem ihfdration
1() i nf g7 MRhsAIttePARE deBBivad SiY BRSO krafefPmiafiBh urfitosn @RS bﬁﬁeﬁhﬁﬁf@r@ﬁbtf&ﬁl 85
unit split information according to the honbgeneous synbol gr oup

encodi hRyvingdiee hierarchiggl sguctuie accarding toriie dnwermast derl dinegdingt mede only

. coPBHCEBnEndit S brkipUar sFRCBhREAG Cafterhy oAk TR . 2REG, B 022

to thethmmgpm irehilowetbdtdevi ng the hierarchical 15structure.
For exanple, a shortest synbol code may be assigned to a pattern '1,

1,101, 1 ha@litergahveﬁﬁsttherytﬁ@@nwcpﬁm arpagatpat { 8P nanef t@ﬁﬂ@qeo\/@emng
of the éﬁ%ﬁﬁ{s"%tfﬁﬂa&f} éét CYI%%Q Rﬂrtﬂgtsé( bl h rQFcfr"i‘?édl %Hcoé’ﬁg‘?ﬁ%a’é‘aﬁd the

synbol tran orna ion unit enco
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Similarly, a ratio of transformation unit encoding pattern information whose

25 symbol values are 0 may be characterized according to color components of the

transformation units 83. For example, when the color components of the

transformation units 83 are chroma components, the ratio of the transformation unit

encoding pattern information whose symbol values are 0 may be high, and when the

color components are luma components, the ratio may be low. Accordingly, the video

30 encoding apparatus 100 and the video decoding apparatus 200 may respectively

employ the lowermost level encoding mode and the lowermost level decoding mode

when the color components of the transformation units 83 are luma components, and

may respectively employ the symbol hierarchical encoding mode and the symbol

hierarchical decoding mode when the color components are chroma components.

30



0, O,

0010

10

15

20

25

30

010, O, 0O, 1 01 or O OOO0O or 0001 O, O, 1, O 001 or O 0001 or

Alternatively, the ratio of the transformation unit encoding pattenr information
whose symbol values are 0 may be characterized according to encoding characteristics
according fo a combination of a prediction mode and color components of the
transformation units 83. For example, when the combination of the prediction mode

and the color components of the transformation units 83 is a combination of an intra

.mode and luma components, the ratio of the fransformation unit encoding pattern

information whose symbol values are 0 may be lowermost, whereas ratios of the
transformation unit encoding pattern information whose symbol values are 0 may be
high in remaining combinations. Accordingly, the video encoding apparatus 100 and
the video decoding apparatus 200 may respectively employ the lowermost level
encoding mode and the lowermost level decoding mode when the combination of the
prediction mode and the color components is a combination of the intra mode and the
luma components, and may respectively employ the symbol hierarchical encoding
mode and the symbol hierarchical decoding mode in remaining combinations of the
prediction modes and color components.

<Homogeneous symbol group encoding and decoding modes>

The video encoding apparatus 100 may encode the symbols by selecting a
symbol encoding method from among the homogeneous symbol group encoding mode
and the homogeneous symbol individual encoding mode. In other words, the video
encoding apparatus 100 may group and encode symbol values having a high
correlation from among symbol values of homogeneous symbols according to a
hierarchal structure based on the homogeneous symbol group encoding mode, or may
individually encode symbols regardless of a correlation of symbol values of
homogeneous symbols according to the homogeneous symbol individual encoding
mode.

The video decoding apparatus 200 may decode symbols according to a symbol
decoding method selectively determined from among the homogeneous symbol group
decoding mode and the homogeneous symbol individual decoding mode. In other
words, the video decoding apparatus 200 may read and decode all symbols having a
hierarchical structure by reading symbol groups according to symbol patterns of
homogenecus symbols from extracted symbol codes according to the homogeneous
symbol group decoding mode. Alternatively, the video decoding apparatus 200 may
read and decode symbols having a hierarchical structure by individually extracting

symbol values of symbols from extracted symbol codes according to the homogeneous
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FIG. 9 is a diagram of symbols encoded according to the homogeneous symbol
group encoding mode, accerding to an embodiment of the present invention.

A predetermined pattern may be generated between symbol values of
homogeneous symbols, for example, 4 symbols in a same level in symbols 95 having a
hierarchical structure have symbol values of ‘1, 1, 1, 1. Also, a frequency of a
predetermined pattern may be particularly high in patterns of symbol values.
Accordingly, the video encoding apparatus 100 may determine a symbol code table
about corresponding symbols based on patierns between symbol values of
homaogeneous symbols having a high correlation.

In order to encode symbols according to the homogeneous symbol group
encoding mode, intrinsic symbol codes may be assigned according to patterns based
on patterns and frequencies of patterns of symbol values. A shorter symbol code may
be assigned when a frequency is higher. Table 1 below is an example of a group table
for encoding symbols having a hierarchical structure according to the homogeneous

symbol group encoding mode.

[Table 1]

Pattern of symbol values Symbol code
1,1,1,1 1
1,1,1,0 0100
1,0,1,1 0101
0,1,1,1 0110
1,1,0,1 0111
1,1,0,0 0010

According to the group table in Table 2, when the frequency of the pattern "1, 1,
1, 1" is highest in the symbol values of the 4 homogeneous symbols, the symbol code
"1’ that is shortest may be assigned to the pattern *1, 1, 1, 1’, and longer symbol codes
may be assigned to remaining patterns of symbol values.

Skip mode information denotes an encoding mode using information of adjacent
data units that are pre-encoded while skipping encoding of intra and inter prediction
information about a current data unit. The skip mode information may also be
hierarchically determined according to the data units having the hierarchical structure.

32



1 110
synbol

10

15

20

25

30

or 0 1110 or 1101 ... ... b[Table 4] Infra direction New
2, 2, 2, 20 2, 2,

Accordingly, a shortest symbol code may be assigned to a pattern ‘1, 1, 1, 0’ having a
most frequency from among pattems of symbol values of the skip mode information,
based on a symbol code table for encoding the skip mode information according to the
homogeneous symbol group encoding mode.

The coding unit split information indicates whether a coding unit in an upper ievel
is split into coding units in a lower level. The coding unit split information may also be
hierarchically determined according to the data units having the hierarchical structure.
Accordingly, a shortest symbol code may be assigned to a pattern ‘0, 0, 0, 1" having a
most frequency from among patterns of symbol values of the coding unit split
information, based on a symbol code table for encoding the coding unit split information
according to the homogeneous symbol group encoding mode.

Also, the transformation unit encoding pattern information according to the
combination of the prediction mode and the color components may also be
hierarchically determined according to the transformation units having the hierarchical
structure.

For example, a shortest symbol code may be assigned to a pattern “1, 1, 1, 1’
having a most frequency from among patterns of symbol values of the transformation
unit encoding pattern information, based on a symbol code table for encoding the
transformation unit encoding pattern information in an intra luma mode according to the
homogeneous symbol group encoding mode.

For example, a shortest symbol code may be assigned to a pattern ‘0, 0, 0, ¢
having a most frequency from among patterns of symbol values of the transformation
unit encoding pattern information, based on a symbol code table for encoding the
transformation unit encoding pattern information in an inter chroma mode according to
the homogeneous symbol group encoding mode.

The video decoding apparatus 200 may read and decode all of the symbols
having the hierarchical structure by reading the patterns of the symbol values
corresponding to the extracted symbol codes, based on the symbol code fable
determined according to the homogeneous symbol group decoding mode.

Tables 2, 3, and 4 below are respectively examples of symbol code tables for
encoding (decoding) symbols according fo the homogeneous group encoding
(decoding) mode, with respect to transformation unit encoding pattern information (Inter
cbf) in an inter mode, transformation unit encoding pattern information (Intra cbf) in an

intfra mode, and intra direction information (Intra direction).
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[Table 3]
Intra cbf Symbol codes
1,1, 1,1 0
1,1,1,0 10 or0 1111 or 1110
1,1,0, 1 110 or 0 1110 or 1101
[Table 4]
Intra direction New symbol
2,2,2,2 0
2,2,2,0 1
2,2,2,1 2

<Heterogeneous symbol group encoding and decoding modes>

The video encoding apparatus 100 may encode heterogenecus symbols by
selecting a symbol encoding method from among the heterogeneocus symbol group
encoding mode and the heterogeneous symbol individual encoding mode. In other
words, the video encoding apparatus 100 may group and encode heterogeneous
symbols having a high coirelation according to a hierarchical structure based on the
heterogeneous symbol group encoding mode, or individually encode heterogeneous
symbols regardless of a correlation between heterogeneous symbols according to the
heterogeneous symbol individual encoding mode.

The video decoding apparatus 200 may decode symbols according to a symbol
decoding method selectively determined from among the heterogeneous symbol group
decoding mode and the heterogeneous symbol individual decoding mode. In other

words, the video decoding apparatus 200 may decode each of heterogeneous symbols
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such as coding unit Cu1, and the coding units in level 1 may be split into coding units in
level 2, such as coding units Cu2a through Cu2d and Cu3b through Cu3d. The coding
units in level 2 may be split into coding units in level 3, such as coding units Cu3aa and
Cu3ad.

30 For example, the coding unit split information denotes a function of splitiing a
current coding unit into coding units in lower levels during an encoding process based
on coding units having a hierarchical structure. Also, the fransformation unit split
information denotes a function of splitting a current transformation unit in a current

coding unit into transformation units in lower levels during an encoding process based
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used. Accordingly, in order to reflect all particular cases regardless of general

30  contexts, the video encoding apparatus 100 may use a conient shared between the
coding unit split information and the transformation unit split information in order to
encode the coding unit split information and the transformation unit split information.

In other words, the coding unit split information and the transformation unit split

information may be grouped and encoded or decoded by using the shared context
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Al ternatively, according to the heterogeneous synbol group encodi ng
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heterogeneous symbols having high dependency of determining a following symbol

37



250f transformation unit split information having a synbol val ue of
1" and transformation unit encoding pattern information having a
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information with respect to transformation unit split information in a predetermined level.

For example, when a symbol value of transformation unit split information is 0
with respect to a luma component transformation unit, transformation unit encoding
pattern information may be determined to be 0 or 1. Here, a symbol value of

10  transformation unit split information may be 1 and a symbol value of transformation unit
encoding pattern information may be ‘0000’ or “1111" with respect to a transformation
unit in a level upper than a currently permitted final level from among transformation
depths having a hierarchical structure.

Accordingly, when a luma component transformation unit is in a level upper than

15 a final level, the video encoding apparatus 100 may group and encode symbols of
transformation unit split information and transformation unit encoding pattern
information by assigning one symbol code per combination of the transformation unit
split information and the transformation unit encoding pattern information, based on a
probability distribution of symbol values of the transformation unit split information and

20 transformation unit encoding pattern information.

Table 5 shows an example of a symbol code table for encoding transformation
unit split information (TrSubDiv) and transformation unit encoding pattern informationl
(cbf) about a luma component transformation unit in a level upper than a final level, in
the heterogeneous symbol group encoding mode. Here, probability of a combination

25  of transformation unit split information having a symbol value of ‘1’ and transformation

unit encoding pattern information having a symbol pattern of “1, 1, 1, 1" may be highest.

[Table 5]
Combination of heterogeneous symbols Symbol code
TrSubDiv=1 & CBF=1111 1
TrSubDiv=0 & CBF=1 01
TrSubDiv=0 & CBF=0 001

In the same manner, transformation unit encoding pattern information may not
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Table 6 shows an example of a symbol code table for encoding transformation
unit split information (TrSubDiv) and transformation unit encoding pattern information
(cbf) in the heterogeneous symbol group encoding mode, with respect o a luma
component transformation unit in an uppermost level or an intermediate level. A

15 probability may be highest in a combination of transformation unit split information
having a symbol value of '0’ and fransformation unit encoding pattern information

having a symbol pattern of ‘0.

[Table 6]
Combination of heterogeneous symbols Symbol code
TrSubDiv=0 & CBF=0 1
TrSubDiv=0 & CBF=1 01
TrSubDiv=1 001
20 The video encoding apparatus 100 may use skip mode information according to

symbol values of coding unit split information.

For example, skip mode information may be encoded with respect to a coding
unit in a final level that is no longer split, or a coding unit having coding unit split
information whose symbol value is 0.

25 Accordingly, the video encoding apparatus 100 may group and encode symbols
of coding unit split information and skip mode information by assigning a symbol code
per combination of the coding unit split information and the skip mode information,
based on a probability distribution of symbol values of the coding unit split information

and the skip mode information.
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The video encoding apparatus 100 may variously determine prediction method
10 information according to prediction modes of coding units.
Prediction modes of coding units may include at least one skip mode, at least
one intra mode, and at least one inter mode. For example, various skip modes, such
as a skip 0 mode and a skip 1 mode, various intra modes, such as an intra 0 mode and
an intra 1 mode, and various inter modes, such as an inter 0 mode and an inter 1 mode,
15 may be used as the prediction modes.

Various skip modes may indicate various prediction information encoding
methods, such as a general skip mode, a merge mode, and a direct mode. Various
infra modes may indicate various intra prediction directions, such as a DC mode, a
vertical mode, and a horizontal mode. Various inter modes may indicate various inter
20  prediction directions, such as a forward direction, a backward direction, a bi-direction,
and a direct direction.

Based on whether a prediction mode of a coding unit is a skip mode, an intra
mode, or an inter mode, detailed prediction method information indicating a prediction
information encoding method, an intra prediction direction, and an inter prediction
25 method may be encoded.

Accordingly, the video encoding apparatus 100 may group and encode symbols
of a prediction mode of a coding unit and detailed prediction method information by
assigning a symbol code per combination of the prediction mode and the detailed

prediction method information, according to a probability distribution of symbol values of
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For example, when the symbols are encoded according to the heterogeneous

10 symbol group encoding mode, the hierarchical symbol encoder 130 may assign symbol
codes to combinations of symbol values of heterogeneous symbols generated between
heterogeneous symbols that are sequentially determined. The hierarchical symbol
encoder 130 may output symbol codes assigned to the combinations of symbol values
of the heterogeneous symbols.

15 Alternatively, when the symbols are encoded according to the heterogeneous
symbol group encoding mode, the video encoding apparatus 100 may group and
encode heterogeneous symbols that are sequentially determined. In other words,
symbol codes may be assigned to the combinations of symbol values of heterogeneous
symbols that are sequentially determined.

20 The video encoding apparatus 100 and the video decoding apparatus 200 may

use reference frame index information indicating a reference frame index for prediction
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according to slice types, in the heterogeneous synbol group encodi ng
node. [Table 8] Slice type Prediction node and detail ed prediction

nmet hod Synbol code |I-slice Intra & DC node 1 Infra & vertical nopde

01 I néneodingrasfi zoatireéntnfrdme)Cdnd .motion veBta! peglictor index information. The

reference frame index information and the motion vector predictor index information
may be sequentially encoded by the video encoding apparatus 100 to be sequentially
extracted and decoded by the video decoding apparatus 200.

5 In order to encode symbols in the heterogeneous symbol group encoding mode,
a new symbol value may be assigned to each of capable combinations of symbol
values of the reference frame index information and the motion vector predictor index
information. Tables 9 through 11 below show examples of symbol tables for encoding
reference frame index information (RefFrmldx) and motion vector predictor index

10 information (MVPIdx) in the heterogeneous symbol group encoding mode.

[Table 9]

Combination of symbol values New symbol value
RefFrmldx=0 & MVPIdx=0 0
RefFrmldx=0 & MVPIldx=1 1
RefFrmldx=1 & MVPIldx=0 2
RefFrmldx=1 & MVPIldx=1 3
RefFrmldx=0 & MVPIdx=2 4
RefFrmldx=3 & MVPIdx=0 10

[Table 10]

Combination of symbol values

New symbol value
(when RefFrmldx only has value of 0 or 1)

RefFrmldx=0 & MVPIldx=0
RefFrmldx=0 & MVPIdx=1
RefFrmldx=0 & MVPIldx=2
RefFrmldx=1 & MVPIdx=0

Wl N =] O

15 [Table 11]

Combination of symbol values

New symbol value
(when MVPIdx only has value of 0 or 1)

RefFrmldx=0 & MVPIdx=0 0
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15

20

25

30

A symbol value newly assigned to the combination of the reference frame index
information and the motion vector predictor index information may be output as a
symbol code.

Also, symbols may be encoded (decoded) in the heterogeneous symbol group
encoding (decoding) mode with respect to heterogenecus symbols that are single
symbols of transformation unit encoding pattern information but are used for another
purpose, such as luma component transformation unit encoding pattern information and
chroma component transformation unit encoding pattern information.

The video decoding apparatus 200 may decode each of the heterogeneous
symbols having a hierarchical structure by reading the combination of the
heterogeneous symbols corresponding to the symbol code extracted from the bitstream,
based on the symbol code assigned to the combination of the heterogeneous symbols
according to the heterogeneous symbol group decoding mode.

<Symbol reverse encoding and decoding modes>

The video encoding apparatus 100 may encode the symbols having the
hierarchical structure by selecting a symbol encoding method from among the symbol
reverse encoding mode and the non-reverse encoding mode. In other words, the
video encoding apparatus 100 may reverse and encode symbol values 0 and 1 of
symbols in a predetermined level from among heterogeneous symbols having a
hierarchical structure according to the symbol reverse encoding mode, or may encode
symbols without reversing symbol values according to the non-reverse encoding mode.

The video decoding apparatus 200 may decode symbols according to a symbol
decoding method selectively determined from among the symbol reverse decoding
mode and the non-reverse decoding mode. In other words, the video decoding
apparatus 200 may read symbols by reversing extracted symbol codes in a
predetermined level, and read and decode remaining symbols based on the read
symbols whose symbol codes are reversed, according to the symbol reverse decoding
mode. Also, the video decoding apparatus 200 may read and decode symbols without

reversing symbol codes of extracted symbols, according to the non-reverse decoding
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hetser ot carsl 4y2adhrayrghup1 2imdodhadowendeost level, symbols 116b, 116¢c and 117a

through 117h may be encoded, and symbols 116a and 116d in level 1 may be reversed

from the original symbols 111a and 111d according to the reversed symbols 117a
through 117h in level 2.

~ As the results of reversing the symbol values, an output bit string of symbols 119

20 having a hierarchical structure may be 1 01 00"

Accordingly, when a ratioc of symbols whose symbol values are not 0 is high in
the symbols 115, i.e., when a symbol distribution is dense, the symbol distribution may
become not dense if symbol values 0 and 1 of symbols in a lowermost level are
reversed. Encoding efficiency may be high in symbols whose symbol distribution is

25 not dense.

Accordingly, the video encoding apparatus 100 may determine an optimum
encoding method for symbols having a hierarchical structure by determining whether to
reverse and encode symbol values of symbols in a lowermost level while considering
symbol characteristics, such as a symbol distribution.

30 FIG. 12 is a diagram for describing encoding and decoding processes of symbols
according to the symbol reverse encoding mode, according to an embodiment of the
present invention.

According to an original transformation unit encoding pattern information table

1200 about original transformation units 121 through 124, transformation unit encoding
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[ Tabl e 9] Conbi nati on of synbol val ues New synbol val ue Ref Frnml dx=0 &
MPI dx=0 0 Ref Frm dx=0 & MVPI dx=1 1 Ref Frm dx=1 & MVPI dx=0 2

Ref Fr m)%egé n@%‘t@éj@@oﬁ%@m XY the WGl Fangtormation units 121 through

Ref Fr
124 have a dense symbol distribution since a ratio of symbol values that are not 0 is

high.

When symbol values in a lowermost level from among the transformation unit

5 encoding pattern information 1201 through 1204 are reversed according to the symbol
reverse encoding mode, the symbol values in the lowermost level may be changed to
symbol values in a lowermost level of transformation unit encoding pattern information
1295 through 1298. Specifically, the symbol values in the lowermost level of the
transformation unit encoding pattern information 1296 and 1298 are 0, and thus

10 transformation unit encoding pattern information in a transformation depth 1 may be
reversed to O.

Thus, according to a transformation unit encoding pattern information table 1290
about transformation units 125 through 128 whose symbol values are reversed, a code
length to be encoded is shorter compared to before the symbol values are reversed.

15 The symbol encoding methods and the symbol decoding methods for symbols
having a hierarchical structure have been described above with reference to FIGS. 3
through 12. Predetermined symbols are used to describe the symbol encoding and
decoding methods for convenience of description, but it would be obvious to one of
ordinary skill in the art that symbols to which the symbol encoding and decoding

20 methods are applicable are limited to those described with reference to FIGS. 3 through
12, and may be any symbols having a hierarchical structure.

Also, since Tables 1 through 11 are examples for convenience of description,
and thus the symbol code tables for the symbol encoding and decoding modes are not
limited to Tables 1 through 11 and may be any symbol code tables in which symbol

25  patterns and symbol codes are mapped in different manners.

FIG. 13 is a flowchart illustrating a video encoding method for encoding symbols
having a hierarchical structure, according to an embodiment of the present invention.

In operation 131, a picture of an input video is encoded based on data units
having a hierarchical structure. In operation 132, symbols of the encoded picture are

30 determined based on the data units having the hierarchical structure.

In operation 133, an encoding method of the symbols is determined based on
characteristics of the symbols determined according to the data units having the
hierarchical structure.

According to an embodiment, the symbol encoding method may be selectively
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according to the data units having the hierarchical structure, and the lowermost level
encoding mode, wherein symbols of data units in a lowermost level are encoded. The
symbol encoding method may be determined from among the symbol hierarchical
encoding mode and the lowermost level encoding mode, based on the encoding
characteristics including at least one of the prediction mode information and color
components of the data units of the symbols.

According to an embadiment, the symbol encoding method may be selectively
determined from among the homogeneous symbol group encoding mode, wherein
homogeneous symbols are grouped and encoded, and the homogeneous symbol
individual encoding mode, wherein homogeneous symbols are individually encoded,
based on a correlation between symbol values of homogeneous symbols determined
according to data units having a hierarchical structure. According to an embodiment,
the symbol encoding method may be determined from among the homogeneous
symbol group encoding mode and the homogeneous symbol individual encoding mode,
based on encoding characteristics including at least one of prediction mode information,
a slice type, a color component, a coded depth, and a transformation depth of the data
units of the symbols.

According to an embodiment, the symbol encoding method may be selectively
determined from among the heterogeneous symbol group encoding mode, wherein
heterogeneous symbols are grouped and encoded, and the heterogeneous symbol
individual encoding mode, wherein heterogeneous symbols are individually encoded,
based on a correlation of heterogeneous symbols determined according to data units
having a hierarchical structure. According to an embodiment, the symbol encoding
method may be determined based on at least one of a correlation of functions indicated
by heterogeneous symbols having a hierarchical structure, dependent encoding, and
sequential encoding.

According to an embodiment, the symbol encoding method may be selectively
determined from among the symbol reverse encoding mode, wherein symbol values of
symbols of data units in a lowermost level are reversed and encoded, and the
non-reverse encoding mode, wherein symbol values of symbols of data units in a
lowermost level are encoded without being reversed, based on a ratio of symbol values
that are 0 in symbol values of data units having a hierarchical structure. The symbol
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each ofohhaniiflgeROgRRE WiSture, sequence, and maximum coding unit of a video, and
symbol encoding method information indicating the symbol encoding method per data
section may be encoded.

In operation 134, the symbols are encoded according to the encoding method

10  determined in operation 133.

The symbols determined according to the data units having the hierarchical
structure may be encoded and output according to the data units having the
hierarchical structure, according to the symbol hierarchical encoding mode. Only the
symbols of the data units in the lowermost level from among the data units having the

15 hierarchical structure may be encoded and output according to the lowermost level
encoding mode.

A symbol code table may be determined based on frequencies of patterns of
symbol values of homogeneous symbols, and symbol codes corresponding to patterns
of homogeneous symbols of the data units may be output based on the symbol code

20 table, according to the homogeneous symbol group encoding mode.

A context shared by heterogeneous symbols may be determined and
heterogeneous symbols of data units may be encoded and output based on the shared
context, according to the heterogeneous symbol group encoeding mode. Symbol codes
of heterogeneous symbols of data units may be output based on symbol codes

25 assigned to combinations of symbol values of heterogeneous symbols that are
interdependently or sequentially determined, according to the heterogeneous symbol
group encoding mode.

Symbol values of data units in a lowermost level may be reversed and symbols
may be encoded and output accordingly, according to the symbol reverse encoding

30  mode.

FIG. 14 is a flowchart illustrating a video decoding method for decoding symbols
having a hierarchical structure, according to an embodiment of the present invention.

In operation 141, a bitstream including an encoded picture of a video is received.

In operation 142, the encoded picture and symbols determined based on data units
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synbol s having a hierarchical structure by reading the conbination of
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structure, based on the symbol hierarchical decoding mode.

15 Only the symbols of the data units in the lowermost level may be read and
symbols of remaining data units may be read based on the read symbols of the data
units in the lowermost level, according to the lowermost level decoding mode.

The symbol decoding method may be selectively determined from among the
homogeneous symbol group decoding mode, wherein homogeneous symbols are

20 grouped and decoded based on a correlation between symbol values of homogeneous
symbols having a hierarchical structure, and the homogeneous symbol individual
decoding mode, wherein homogeneous symbols are individually decoded.
Homogeneous symbols and patterns of symbol values of the homogeneous symbols
may be read from symbol codes of the homogeneous symbols of the data units, based

25 on a symbol code table based on frequencies of the patterns of the symbol values of
the homogeneous symbols, according to the homogeneous symbol group decoding
mode.

The symbol decoding method may be selectively determined from among the
heterogeneous symbol group decoding mode, wherein heterogeneous symbols are

30 grouped and decoded, and the heterogeneous symbol individual decoding mode,
wherein heterogeneous symbols are individually decoded, based on a correlation of
heterogeneous symbols having a hierarchical structure.

Heterogeneous symbols of data units may be read based on a context

determined to be shared between the heterogeneous symbols, according to the
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node. FIG 11 is a diagram of synbols encoded according to the
synbol reverse encoding node, according to an enbodi ment of the
present invention.
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of syninnt§|n1é%\2@4mad3tnlva fmmrémch%; extrastedusyinibe! \rmlyeé)maylb@ révéls@d, and
Accordingly, when a ratio of synbols whose synbol values are not 0 is

hi gh i $YolpRIs ©f gaéa snitg &1 an, l@per\mah n‘aays%ﬂsmﬁ%baﬁ%pndhe.revcréﬂ@éymbol
the Syfa?ﬁés dalc%qu Rgtﬁéﬂﬁb?ﬁ?ﬂban‘é%%e@éc ‘E'Jﬁg;;ﬁmh& symbol val ues 0 and 1
rNos

of sy evel "are rever ncodi ng efficiency may
be hi gh in Symbol decbding et inforhaiidnutindicatirg ﬂ‘imcﬁyndmmmcoding method
Accordin the video epcodin ar at s 100 termn

opts mmﬁgn@oafwné@ﬁ%dmm@ﬂﬁap DTy SRS & S AP REHTBy & SgAenCe.
by deté‘rﬁd’b%éb@lrriﬁﬂﬁ%ﬁéf if SVEW oaBFldQﬂéggﬁnb%}’ﬁB%dlﬁgn‘r@cﬁoéfus%Mrﬁé‘?'o%ta
in a |lowernost |eve e considering sy aracteristics, such

as a ssadbioh magbeldahennmnedfs(asemonlmeusammcﬂldagoalngfmethoésnﬁormahgn

encodi ng a d di ng _processes nbol s a cordin the

ever se ené‘%ﬂﬂﬁa@n%@ee#ﬁ@@?m%a TR DD SmbRlendidfenod is
i nventd&tBrmined abE61; r@b m@@l Q'IHﬂacEtéhsﬁdsa'@ﬁf@frﬁBélstHaﬂﬁgt aCRRPAlchital
pattern information table 1 00 about original transformation units

1220 t heteiggurel datermingsks dorinataroanoeding aireedss @ data units having a hierarchical
structure, according to symbol encoding and symbol decoding. Also, even if only

some of symbols from among the symbols having the hierarchical structure are
received, remaining symbols may be all restored according to the symbol decoding
method, and thus the symbols may be efficiently decoded.

25 Accordingly, since a video is encoded based on data units having a hierarchical
structure during a video encoding process, encoding information about an encoding
method and an encoding mode may be encoded so as to accurately decode the video.
The encoding information having a hierarchical structure may be encoded as symbols,
and output in a form of symbol codes. Since encoding information about an encoded

30  picture is read based on data units having a hierarchical structure from restored
symbols during a video decoding process, a video may be reconstructed by
reconstructing a picture and picture sequence by using the encoding information.

<Symbol encoding and decoding according to coding units having tree

structure and transformation units having tree structure>
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pattern informati on 1201 through 1204 of the original transfornmation
units 121 through 124 have a dense synbol distribution since a ratio

of symbol V%E&aﬁﬁ?ﬁé\ﬁt vidk§ %ﬁho&‘pps al| g%ec%{\t?ﬂg %ﬁﬁ?f’e{gué‘é& r bHc ing and
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th nbol th

the sylAe desiing chiabbRCTEmay heSPL: R et IoRstak AR am cotfig unit
St fuCt PRe n’ih%h‘huh?@@d ﬁ%ﬁﬁf i rhﬁ? b@b@‘dﬁt%hﬁ Ha@fr@ré?@i?z% 61’%5&3@5643%6& h’f 28%9'28
12. Predetern ned ols are used to describe the synbol encod |ng

and ded¥iN25§, Bia. hwhgreﬂrma shepecfitbe datainigésa saparehavipga widtweod dengih in

oymbol SRSt Zand e BB R otirebRali8hePile, 18] wbBedud ditilrg Y
t hose slasedinhad thé abigaet enenesxinanttéding inithr ough 12, and may be any
synbol s having a hierarchical structure. Al so, since Tables 1

through 11 Acedigt mayis characienzed &Y maxissum; $ize and arptbhudheepth
Iy
PV SifRes tibet B il e B U Bbeay SRECHOREP AR, iing

vvh| ch itylaoid %tmaﬂemh eepas,syedpEr emddmgajratsrmmpecdingmo deptrarmay be split
Js s a flowhart illus ratlng aAwdﬁ_;) ?ncodln
rret ho ‘?’Brthén@é‘m’%’"s%d%@ SNi{P; AgNIRIMPEY SPARY MT st gf the maximum

accordédwnq‘q“ﬁp ISG%OGBPE o abb® Bhésérﬁeﬂtﬁv@mrﬁé’gglm um 868|ng unlt is a

operation 131, a pict an 1 nput video I's enco ase
uni t s lheermgst dsipéh.ar &nwl a ssicacolrae. coldamg)pmlfatqomesmeadmgytm(ﬂacmfdepth

1) PRAPERL oS STPUCERT. of T EKBAR, koPRly 10 SekPERBoch rgpaind uni

et hoccfedpatdiigiechs uppef 8bptHigdnblaget gmrglhﬂr@%am%&m@ssc@ﬁreﬁtﬂqdmg

synbol s determ ned according to the data units having t
hi er arleHpwar depihgct ure. According to an enbodi nent, the synbol

encod: 9, TohO 6kl oS! e 50810 U5 A B S TR e
dat a unbkisnura\dodthcpumitsca@icrtiingab =5t umesizs ef Hrcostidg aptoand eech @f the
the data units having the hierarchical structure, and the | ower nost

| edfel @ﬁé‘ﬂﬁirﬁgcci'ﬁjﬂ@ UﬂAﬂﬁ‘eF@Yn'@J}-!?@oﬂé’eB?r GQ@@QUHF@% that are sRél apeqerding to
| evel cﬁéﬁh@“céﬁx%g ﬁ&.ngﬂfrﬁ%% n{@ééb‘?gmﬁ% dotéﬁﬂse,ttﬁé “Pnﬁgg data of
a | erarc I

from the's enco
| evel aeapanialrtgamanhanc!maleddncthetmaxmmm@ndmgchm atdyebe dtierascHicallyudassified
at | east one of thﬁ}spredi ction node information and col or conponents

of t he@PRAHNGAP O8PHIS-t he synbol s.

A maximum depth and a maximum size of a coding unit, which limit the total

30 number of times a height and a width of the maximum coding unit are hierarchically split
may be predetermined.

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

splitting a region of the maximum coding unit according to depths, and determines a

depth to output a finally encoded image data according to the at least one split region.
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According to an enbodi nent, the synbol encodi ng nethod may be
selectively 10 determ ned from anong the honbgeneous synbol group
encodi ng node, wherei n honbgeneous synbols are grouped and encoded,

and t hin bitweo gemdsuthesyoding unitdietémhiabr ¢20 adtergninesla, codeer éepth by encoding

honbgeneous s ol s are individually encoded, based on_a correlation
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nbol , i ndi vi dual di de, b i teristi
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a col or conmprA®iturehicpslericapBhBodd 2P ehésdss af Bailst 8Re 4ot Pecidn DBained
data units of the symbols. 20According to an enbodi nent, the synbol

encodi by spiting@ negiorbef thel maxinweh odistgeunit aeebrilingntoadanips.tand determines a

he e RS 3H S B I hal Uhe S e, T o L5, 5. BBEEERY St roion

i ndi vi gluatheenwerlisNahaosieturdttaeRirehibsl enesRire0Rs dutaitmhes ad &oded depth by
i ndi vi dual |y encoded, based on a correl ation of heterogeneous synbol s

detler neneadling the dnage datalin thadeerernspdingwiniy accRrdna te Wepks, according to

pe dot HPrAdlh SR, Bnff Sy S BERR Rpt 8T aBy ERReifR e R AR Ind st

i ndi cagémsbdiyg beber ogeneous synbol s having a hierarchical structure,
dependent encoding, and sequential encodi ng. Accordi ncgj

_ | tQ .an .
enbodi ment , Tep@iddyisderarhbisal ARCIRAMIEE May BEPWNe|NPery im@ae data in the
det et Mgtk botinB s | AEcHUMRL' o | MU TRBARIAP LAIngLRY. WAHE! the picture
synbol val ues of “synbols of data units 1n a | owernost |evel are
r evser slidrarnbicahenctEtgr Hid mayetransmit énfermatien abdiuh ghenddtsrmihed ebded depth

synbol, val yes of .synbol s of data units in, a.lowerpost |evel ar :
encoddd Hetigarcie iyl éngader 53 a0 thal S ifeiigalion epptbihe cadegsdenth is
that aggdYddas¥n@ting Mfdffattin.data units having a hierarchical
structure. The synbol™ reverse encodi ng node may be sel ectively

det er mi ned g dnaga dataddithg roRdimwnaxading opitds afwodedased; o [thelidegper

at | east .one of predicti.on, i bf or nat i,on lige | .ar
conpon@ifine inds sBESeFdind 1F¢ ot BREBRE Bryf Quirifbiby e rioihplagptn
Sy#pol gnd pdd18tsSyMBALoENG ABE NEhaFe! B ARy cHapdRIEbaEEE drasseh & Nbe tdeeper
each data section fromanong a slice, picture, sequence, and maxi num

codi ngeashing wiitss viAdétepthinaaypabidie dersidPReOFHRE hBHOr HNay nkei splected after
SOTRAYS . . _ .
encodatPairl e SRES e BRLAEY cBfhg (RS, °AE ISR oifedied depth may

accor dbengeleotddfor eachthagmuend bodindgQott er mi ned in operation 133.
The synbol s_det erm _ned according to the data uni ta havi.n

hi er ar chi cal "@ B ihe MaME ep{iDa aiitdsh dPHASB COFEEl igd\tigr%r@hi%a“y split
OS2 RO Ssbl, WAL RREH A5 Uodng PGB F2fle D) B
| ower nusting emés dor@spandrig samee diepéh imohe haxirmgntdeeling unit, it is determined
whether to split each of the coding units corresponding to the same depth to a lower

depth by measuring an encoding error of the image data of the each coding unit,
separately. Accordingly, even when image data is included in one maximum coding

30 unit, the encoding errors may differ according to regions in the one maximum coding
unit, and thus the coded depths may differ according to regions in the image data.

Thus, one or more coded depths may be determined in one maximum coding unit, and

the image data of the maximum coding unit may be divided according to coding units of

at least one coded depth.
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is hierarchical structure may be encoded and output according to the

| ower nost | evel encodi ng node. A synbol code table may be

determ ned based on frequencies of patterns of synbol val ues of
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decodi ng nmet hod for decodi ng synbols having a hierarchical structure,

actfor dnaymumgeding vaitriera nininume gadingpniti nddist Braximum depthymay denote
D oo ot hynthelidr SRR nfi o eI Solaght 6, Bb AinthéifiCedding

det er nimied Aaseshd ma@hamidepth mhgdomptatid wtalrmbhhbet obdepthtiovels drogn the
extracted fromthe bitstream by parsing the bjitstream r{J@g}‘
oper atMaximuy coding ERK derdite miptyra Goding Hptle dFBY EXRAMALE: HETS 9 ASHILR offhe

det 1.0 i ng:reet f d: adi , -
AR BT S S g

symbol split ehee ninag bebsatdd grandha dépthactiaicodingammitdn wrechhires avaximarml coding

t ture, ... Th mbol ing . Jret hod. be,sel ectivel y. .
et o rHICLS SAIbAYSRORGYUI Sl PGy 4 BRI GRiRG “Rbde & GRAR i
sy ol enief\thanéxiftiuh ol ahit 38 SPAL 1 iy, (PaBER(IcIBROGLAARNS D, dAIZ 3

units having a hierarchical structure, and the |lowernost 10 |ev

decodiang foexistwaed ehnsstebiited roaxidiutra depthsmiay be | seietondstandethsl second
from anong dat nits havin hi erarchi cal structure are decoded.

The sﬂ?ﬁé' U'Héfé@mab%éﬁto@dﬁng to the data units having the

higr ar chi cabregfidtiopt BrEodiRY Aed rtRatfedmiatiter Ao b perfdired t &cddigingator the
units having the hierarchical structure, based on the synbol

hi er arfeAKiEIM deeding ngnikodd hel pradigtiar @nspeingl @ndf thendragigfarmations arey also

my b TSR b, ofthe FedBA &l TP Scfofind 1R Mdh, dile 18 ¥r'dontns
| ower ness$ thaavidle, magienurd idepth, cadchedihg te thsiaxinewrel codiirepdiing  node.

The synbol decodi ng nmet hod may be sel ectively determ ned from anon
t he honpgeneGe EenBEMbSF RfpdeRRYIFPYNGudats R399 W@ﬁﬂ&éﬂe?ﬂ% maximum

SYJE00l & unit is split according to depths, encoding including the prediction encoding and

the transformation is performed on all of the deeper coding units generated as the
depth deepens. For convenience of description, the prediction encoding and the
transformation will now be described based on a coding unit of a current depth, in a
maximum coding unit.

30 The video encoding apparatus 100 may variously select a size or shape of a
data unit for encoding the image data. In order to encode the image data, operations,
such as prediction encoding, transformation, and entropy encoding, are performed, and
at this time, the same data unit may be used for all operations or different data units

may be used for each operation.
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20 grouped and decoded based on a correl ati on between synbol val ues
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efficiently encoded since an optinums encodi ng nmeth IS

det er s eRErEyBRi oy ten siebpariiear aft éngN; csThe eyeasting lﬁamde@eadenﬂy

dat o Ao 57 WERIPAAFE o REQILPAE BRASTRAE BREERTo moce

encodigrirgd |sastidicodrrostrery. Al so, even if only sone of synbols from
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havi n hi er ar chi str cture fromyrestored synmbols during a video
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pi cture andsiglighy’® %qe@cnﬁs met 456 NebrichSmeRRACLAR ih therRAR@Binit may be

<Synbol encodi ng”and decodi hg accordlng to coding units having tree
recursively split into smaller sized regions, so that the transformation unit may be

determined independently in units of regions. Thus, residual data in the coding unit
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Herei nafter, video encodi ng and decodi ng apparatuses for encodi ng and
decodi ng synbols having a tree structure, based on coding units

having a tree structure and transformation units having a tree

st r uct mag, beadivideor aespoingito ghe iteefanetidnnaghibimaling tosltrag streichodsacsebtding
now be described with reference to FIGS. 15 through 27. 5The vi deo
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spatially split fromthe maxi mum coding unit, and as the depth
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correspondi ng to each depth 20 decreases as the depth of the nmaxi mum

codi ngRRdter d28atenindetpamings aicoded depypbaundc eashaneRdiag emopt bt also
may hg&étﬁﬂﬁir%sgéuggttg@ﬁb d)eC(?HI'Qgpr%ﬁﬁétiﬁncgﬁﬁ,gzﬂp??%#ﬂﬁ%ﬁ Ornb&@’e%?cording to

dept above,” the 1 nmage e curre
pi ot ur gredictioplurtits| anhd atdize oba itransforodhtiog wnit fos trapsformatignt o a maxi num

[ f th di it, .and h of th 5 [ di it
o122 5 g BBl i R e T BB e e
the madifny Wh&%h@ﬂ)rhﬁ%‘tibn'u%it%ﬂ{d\)inq:‘ﬂfé)frgé RerutRire SitifeSenddding ﬂﬁe’é@o&ﬁ@%nit,

of a spatTal domain included in tthe maxi num codi ng unit nay

hi er arkadechon g nnaxiagint split lavelofdhe dransfoteatine .units pre-limitedlynsstiaagarding to

depth and. a maxi,num st ofeajﬁ codi nﬂ .ﬁnit, which [imt the total
30nuntBPXIEIUR; Goding Uiy PE?H” FOLING BRI of "t he maxi mum coding unit are

hi gy ar chi cahIngsiPirbhsfaByabién RFRARIMHGTENSEL: smaller tHdIeof @gLACtoUAIdoding unit
determ ner 120 encodes at | east one split re?l on obt ai ned by
r

spl i t tAy he srijiinie teansfernation woits badnadowar traagfosmaliog depthse mergrding to
Secor T ol 3P e MRl Bhss, naOFR B, hERISPES! Yyygture may

codi ngnolide tHetleisit hehsfotfatiohairti hatwing « ededniie peimittedemesimng $ihe and
i mge data in the deeper coding units _according to depths, _according,.
to t helFRsiPraNbHUNKY fiom @ BrXmemcerlitdavelgoclones levaly peemittad Kyagcoding
dept h ing the | east encoding error. The determ ned coded depth and
t hé encoded i mage data according 5 to the determ ned coded depth are
out put to tThiee eidtprg hisratchi@).encoder 120 may determine the transformation units

having the tree structure, which are independent from transformation units in adjacent
regions and form a hierarchical structure between transformation units according to
transformation depths in a same region, according to results of performing

30 transformation according to levels of fransformation depths in the current coding unit.
In other words, the transformation units having the tree structure may be
determined by comparing the results of performing transformation by using
transformation units having various sizes according to coding units. While determining

coding units, transformation units for transforming the coding units may be determined.
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The picture hierarchical encoder 120 encodes at |east one split

regi on obtained by splitting a region of the maxi num codi ng unit
according to depths, and determ nes a depth to output a finally
encodedranstyealimnauritcof dnegrtrootchtransformation aeptisphiay begised.adcarding to

ot her rds the e hi er ar chj Cﬁji en(ﬁod r,120, deternm nes a coded
Gepth USRS o f e RERRE debths S0 BSGRAHER Sott . nit o
according tQ ﬁ@ﬁéfﬂﬁnaﬁ@ﬁ%rﬁﬂ Revihg éhléagﬁéhﬂyd'hgogﬁrﬁﬂnﬁw theOletdiMined per

current é)l cture, and sel ecti ng a ept havi ng | east” encodi ng
error.coding unihe Ipi ordaretchideterming caltranséoaeatior2deptty thait penenates a least

encoded 1| e data.i 0 r t

i me e 1 T e A Tl R B R A dlifesgd and
mey tr@mﬁﬁbﬁed rHoebrahd Ofo alBfotrhgticiet @it rEd aft otfefsfdenhtion odépes. The
hi er ar chi cal nbol encoder 130 so that the information about the
coded fd@mfﬁrmg imuBlE atRke dptasmingd paRGatatundthat reducesia ¢ririgRecaEding to
in thet Qﬁg%bmfé‘h gfgg:oan.{gt IJmS encoded based on the deeper coding

units correspo o 1"8ast one depth equal to or below the

maxi mum depAhcoramg@ndsm@e:ld tsmbinationoidavigg tahéedstegmodaigaeane |$ddnemﬁded
based on each of the deeper coding units. A depth havi n%é he
entodi feMe AMANGrEgMBNALoNS P JeRPER Cogifig ANitA Al dBN Sy Matiosy ynts : @H@ a

deeper
SoheT S RtoN S b Gelerttr SR VR # RBSh h bing unt.
spl it exliag crm[tsdgammg ta treehstarciurehandltransépimatio2bunits Glastinggattoee structure
dept hs, and (?s t he nunber of coding units increases. Al so, even if

codi ng"gXiNeILEFPESHond t o sane depth in one maxi mum coding unit, it

is determ ”I?l@tﬁ%%t Bi‘frcietté’rn%ﬁlrigt cééﬁlb Qhitd *}%Wr@'a“%é“bttrt?ctﬁﬁé’ "ﬁsé)Qﬁé&uﬁﬁhm
to the sane depth to a | ower th”by neasuri'ng an encoding error of

t he i neaglinglatnit, plartitionse ack trads agnation units paanane lay tregciactlineg [agcorsliret to
wh dat I d d

te 1 BB B L B TR P SHER A 8l e ieternce o
codi ngFI@B.t15 Mirdudhps. t he coded depths may differ according to

regions in the inmage data. Thus, one or nore coded depths may be

det er ni ned The @rréur@aI%Brﬁmhl@aHern@d% 120 may mAeasyeerje easedingfenaof deeper
lrram ”“68098@ l?]‘ﬂ%c, % t{S géﬁﬂ geg aﬁ&ﬂédRQ%]b%t&‘?ﬂhn@)p‘ﬁmlﬁaﬁl ?lhb%?d on
east One cco Ydin urethierarc

eandelragiraﬂgmMndmpaem ne coding units haV| ng a tree structure
i ncl uded in_the paxi num codi ng unit. The 'codi ngeunl ts haV| gha tree

structure' [RRV§$S %’E’ﬁﬂq‘@? @ﬁpﬂéat%%ﬂpgé'ﬁé)ﬁd’i%ttt dmd‘éﬁtqﬁtaﬁ Bim@gmum
to be t: I

the. oot e O EIER! 3 obb 80, BIREH ofl he AR SFECiAUS IS deliREb) e
hi er armbiwalhlqradﬂnmlmrrwdeadeﬁr dndgniommd(apn teboiuh th@ensadmgrmgderamﬁrdlng
t he be i endent | t er m

i 11 ortonthe sgRgotedinanid s "SecdidcPudperhrraticer smbol @gpsﬂewo in
be,sl n%pﬁ%@ﬁg |y determ ned froma coded depth in another region.

maxi num depth is an index related to the nunber of splitting tlrres
froma io nbe nﬁmmammgbquii thetencodinghmadte deféiminednas theapiciuretis encoded

md h | f f h
i mARSEEPA B sdtTHE Fits. Fradfeiiin OBR g e BrohiaeR iR Brking e e
depth é’tﬁ)btﬁ'n@”mb? belAclugkalin BligRIer oS Pdept PPiseyehs Hitsgernimhe maxi rmm

coding unit _to the m ni num coding unit. For exanple, when a depth of

t he maxi nunThedinegdedi image data raeyptie ebtained diyhgneeding reﬁldmi ¢lata rf an
ma%l mmﬁ ding unit is 15 split once, may be set to 1, and a depth
of"a ¢ g unit, in which the maxi numcoding unit is split twce,

may be set Tige iotreston aboititae Bntoting wode recorlitg tt}?c@d@d)dEF'Ql maitindlnde
whi ch the maxi mum coding unit is split four tinmes, 5 depth | evels of

dept hsinfprmptiop abpuythe Ladgdsd@epthn @bprtithe ﬁ@rtftionsﬁypﬁasautharﬁraébmnw the
prediction mode, and the size of the transformation unit.

The information about the coded depth may be defined by using split information
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30The vi deo encodi ng apparatus 100 nmay variously select a size or
shape of a data unit for encoding the imge data. In order to encode

tr anst rm g SREREBER I dHERs Rt g shafRe TERolac gp caing unts o
time, &hevsedaptdatcedaiof anmyrdie depatl fiptheabilirrgitalcpih of hedbudeht @I unit
data units may be used for each operation. For exanple, the

vi deo igribediastgdagierthaimage o@taniy thae cerenhepdipg|upitiscymiosigduand optirut, and
encodi t ' ! It S f t f d

codi gt (65TEE oAk Bl B, 3800 Abf 1o Rbl el puits8 ol LR  fower
dat:a idepthe edtdimegiveny, tif tHencorrdelr dépthpef fhey supesdeedingnurih&donthd Boded
t he maxi num coding unit, the 5 prediction encoding may be perforned
based @#PH. HRIPAECYRD S AeriosmsdrRn e cediagcyutal depiayver depth, paddhus the
a codi {g:: und | ] i | nit s I ' :
fo o | Db rotmpReh ey b UpRsd (Rl e cafthi ot P B ERNING Coding
split amits bitbermseadépthi s unit for prediction encoding will now be

referred to_as a 'predicti.on it'. A partition obtained by spljttin
the predi cuf 91 GHrBRAssthiS nelithe.coneEbih rreRrna B sererabe S ek coting
obfai ngsht Mat 3P Sphitt iRt cécﬁﬁétun‘ﬁrkﬁ tAE 16wBeHER. 2% ihé W Bt BhelddRing unit
prediction unit. For exanpl e, when a coding unit of 2Nx2N

(wher eofNthies lewgrodepihy exists éyeme ceding Uoihgdr theptutrenindepthc dhesercoding is

di ct | it af 2NN and a size of titi ON2N,
o, el brdrrrnesd i 880 sPolie infiortoR Tyt uBRy g Byt pecqaing
15 panklbenesuidially pefoRhediisiafieRbdRITRLY haahd e shinklddpha hei ght

or wwdth of the prediction unit, partitions obtained b )
asymmet ri c#lnyeégeimﬂ:nggumltﬁehawngm tree shiugture @retdeteiprisad dor ene upaximum

oot cradng nle, Aok ihRtddr BBoLt At \BIF, Y, BhBRdloBmBERTE, Jetfninta for
shapescoding et ¢ft & @ddaddeemh, NiermmtRel abd@natuRbbt 6AE dikoding aRtle MRE be

of an intra node, a 20 inter node, and a skip npde. For exanple, the
i nt r a ¢RIgENHEdTRE oNgt BExXimKE ¢rding einfer AlsorEdcered HepBnpt the bnage data of

2Nx 2N, iR : - i :

on t heth%(l)llirﬁ %EI(I [ onM(‘)JFJ %‘NW%@Qgh@%ﬁ?ﬁg&%ﬁ?‘ﬁé’g@%en ﬁogh%grt '?T%ﬁnng@é )gr?ta

one prisdiietarchicaily $plit mcaomiiak g depths, andethebyinfoeination rajpcart pine dodéd aepth

node havj a | east encoding errqr.. 25The video encodi ng appar at us

TR ek T St ey Dot o amAgR date i maae-data §he Lt ng

unit based 0 h ' U\ or, i t ' ;
r@Rgy, Othd Fﬁe?a%?ﬁgl QirhbbICTerRBAEA! 780 pﬁag C@é}?go inrgaéﬁcod.ng

but al so based on~a data unit at 1's different from uni t .
| n or deformatipsrabmuinat trrrestansling eedéddepin and aoaghcegingnimodet toeat least one

e B ST RS LAETES R SCR SRR U T g B

uni t feydid@ngr ansformation may include a data unit for an intra node
and a data unit for an inter node. _ Simlarly to the coding _
urdst , the tTheaTiRIMED VeIt 196 3quate data bediohtained by wplittibe the duininyr gpding

2O B L R BTG 858 BE 4 A8 TR SRR dalBY o

i n t hemagighurg defliake data unit that may be included in all of the coding units, prediction
units, partition units, and transformation units included in the maximum coding unit.

For example, the encoding information output through the hierarchical symbol

30 encoder 130 may be classified into encoding information according to coding units, and

encoding information according to prediction units. The encoding information

according to the coding units may include the information about the prediction mode

and about the size of the partitions. The encoding information according {o the

prediction units may include information about an estimated direction of an inter mode,
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may be divided according to the transformation unit having the tree
structure according to transformati on depths. A transformation

dept h di,cat th b | tt ti h th
Cr anst Sholk ATEIRNCS HYHEE ndeirn G e TFET gHOBanabAHbEn THOPKexiBt: Fhput 2
uni t nErofdsS oRPofBht 'of' aﬁlnﬁﬁembﬂénﬁﬁggéf?;dadtt?%hnH’ng)olftﬁfn ﬁ?@i{%ﬂ %f thé‘ iftra

current coding unit of 2Nx2N, a trans th may be 0
the simedef a transformation unit is 2Nx2N may be 1 when the S|ze of

the transfo tign unit js thus NxN,

the trant oyt Abbul 2 FHRKm s of THéoReRandfdetnedl B8esiing to
t r anst giefires,Adlices] ér ORI ant hsfobmhagos bboGE alheammﬁbeegmtmay‘ ®eridséteed Mio
the transformation depths. 10Encodi ng i nformati on according to coding
uni t s abepden& .y RBSHf @dvitsire@spt h requires not only information

or edi ot  on SwSodrannaial dbelk 20 pRBeL sheHdhaHhPAR SSFE sregpen current

hi er argbés ak a@bgpd%lynw d@@@dlﬂQWel(Hl@tl%qUiﬂ@@ t® deeolds! e pliieftaNd & nfay be
| east encodi ng error, | so deternm nes a partl tion type in a

pr edi ceUtpHt ihrprgh g r]ﬁé’@fo%’%n“n%ﬁ@ ofdbebistigame i sprediction units,

ang, a si ze f .
200,25 2 2, HEBIEE Sipaalle A0, LUabOb B ity b 2 o
t ransfm:trabiamecbby lﬂBWldlglgtdlhetghansmdhhmﬁ a)rn:odmgt lsnlhaf/angjptdee depeh: WhICh is
structure while encodi coding upit, based gn %ESEXIHU

h
| evel € 1Rer Ak o Pgnﬁhﬁm%' PELS. | herdng sieq 8r%ﬁqﬂ\@9 tLB"t of the
X MU IRt SNSIN Cﬂfﬁbrﬁ%@aoﬁ?fé' 6&1. hhrt o?% gﬁﬁé e:ﬁ)iﬂfﬂssnlggﬂgzmé&‘the

unit having a size smalle n or equ

split u:odlrag unérefftbenatrient depth siakeng the $|mv@rf Mﬁwﬁmhﬂe maginmem 4 of
accord,[b t0 dee COIdI ngd ts. The transformation units having the
hi Br ar &’I'ngs't"?' meeo ‘ude the basic transformation unit

having a cUAERM Iyp@r"iémfdbé%rf&mr@'éﬁééréﬁis O nidyaBfFh AhERbHRR (st Baving
froma maxi mum spli't level to |lower levels permtted in a coding

25uni tthe tree stwréum dvudetarmining ceoding wm@od@wlrmzannaptlmamshane ah@ an

From toAREy et Rl eR i GoblbRe i RS s o e, kPR Eling
st r uctunie apat tremdxXinust Ao idulemiihbs sty chardotémsicer shtheRurrent
depths in a same region, accordi ng}to results of performng

30t0r arRiFisFerat AlsA. sétasr anerpiing may %psffOEmaﬁsqrbraﬁﬁhuraﬁXIawp Hepding e by
curr egﬁ%"qggbpee Sffﬂt Var ous predﬁbt@)%hﬁﬁgl@@ 0 ¢ dérlﬂe,efo;rﬁé'ﬁbﬂ ﬁ%é{‘ uﬁ'lnér]icf%dlng

havi n F et urer e erm ned by cofpart resul

of perrhodei mgyt bardasftermmbdooolm(demmg;hbrﬂerﬁsircsabf dime wmdin'g haiti 0 various
various sizes according to coding units. \Wile determ ning coding
uni ts,MA%¥¥S mati on units for transformng the coding units may be

d d.
eterm ne L%J%?Q%ﬁﬁé@%ﬁ%ﬁ@?g&?éso@uﬁ%rpbr @g@.&dté Qi Htoded in a

dept hs may eper coding Gnits of one or nore
degst hscanventionadneerptieck, a numbeAof matsbhbiooks pen pistute exoassiyely Ineestses.

di be, det d di der t
ot or R AnBlarat BRRET ol (R Bhcsoaisarat oliomaliolt SEhefdled; fy each
error m&ﬁdﬂ%&ﬁﬁ&%%@é%hd)fhdéﬂt fs, ifIRGRYS HANSMItANE BMPrESsetE AFdrneAticNghd

conpared according to transformation units of all transformation
dept hsdat@heompsgssian refficiencyiniecreagebhe Howaverndy asing dhe avideo t endosting

r educeasppaa attls r‘ﬂfo,a}%c%%déorﬁp}e%sforrla@fﬁéf%g?trhgy be mcreasga r@ncuematcodlng unit is

30 adjusted while considering characteristics of an image while increasing a maximum size
of a coding unit while considering a size of the image.

The hierarchical symbol encoder 130 may encode and output encoding

information indicating information about an encoding method used to encode a video

based on coding units having a hierarchical structure and transformation units having a
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Accordi ngly, since a conbination having a | east encoding error is
determ ned 10 from anong conbi nati ons of deeper coding units and
transformati on units, and.,a copbi ngtion is |ndividual|l et erm ned
hecor ithg Srellis ohge eRcadReIRRRLeR ey slkte Blsumagol At Radey depth
Lree Shhdfitbhfafiifiabs @il @RriceRinginbachar | - fhaTBY

be determ ned.aNEtﬂods 0 éjet ercm' In| ng gggi nggﬁﬁst@ﬁtﬁgiﬁ?gég tree

st ruct ur e i AsdhemikieoumerBodedibagedrin thepeoding iuaits hasing thedred siructtirevand

o e et (0 s B, iits bl 436 5o 5ttt The BRI riatnemey also
to §1 GRavel & tickr fHuréoaccording to thed BEdiRG &Nt aindl BB aFHdf e atoncader 120

may nmeasure_an encoding error of deefaer coding units according to
dept hs by ulhégicrarchicail symbol encagrr 130 aely ancbde emcodinganicamadingihaying a

mge W% 2tuPtR sy can hoctnre SEne o Trdiedey Ada ghofan 14
at | eagie hiearchited élRjorlier 1880 vy %Efécﬂi/éflyttﬂ@tehhm’eaécf}irﬁbbl encoding
encoder 120, and information about the encodi ng node according to the

coded @ethad baped oni syrabelocharasipristies i infaraaiianRbeyhenlensedingmogeoin a
tolr rbE SERs . The fniolfialicn 3BREARDe I e bRCHCRE ek KfiGure may be

pr edi céncaniedrbdsed ame detenmaihedrsim ol emgbtimghaetiog. t ehd infermsdtioncdbowg the
may be included [n a header, SPS, or PPS of the bjtstream_ The

encodeMRRIGNIEING MEiaskmayths sepdad lerkoentryt webitae gnceding idformation.
301 mge. . pAccordiily, MRS IRbHAENRAC Wyl @ﬁﬁ&@érngsgog)gp?ﬁe’m\ggé@geﬁﬁoding

coded depth may | nt or mat I on "about e code out the
part i tappareiysel0thnayeogtpatihet encoding infotrhatiqr efithet cadinguohits havihg the tree

AR T S T
whi ch imd, cHRdraihgihhele BIRTRENMBntSd&E B oRSLIt Y tedidéh Hﬁé%@g@%{)ﬁgratus

;
| ower depth instead of a current depth. If the current dept .
cur r entO& adiyrigcludetthe enchded datal thesneodingagteraatian and tkke symbehencoding

be. o bforfRRERTH RSB hon R atod b B8 chbipg s BN Wee

Al ter ngtbuctgdey, if the current depth of the current coding unit is not
t he coded depth, the encoding is performed on the coding unit of the
| fer dept HDEfbons 0f varieUs; tAMS, iskEB rafad iceRingaynibea depimel prastiglian unit, a
the c i i 0; i dj ni t .
A T R R W
per f orgptationg bé theodidey dédcbding tappasdtus REPphid idemtioal feethesedi desaribet] with
of the | ower deglﬁ. Si Hce at, |l east gne coding unit of the | ower depth
exi st Sef4TeBAR 1& 6P nf afAithe yidaoencadin@ APPYEHH109-he encoding is
repeat edl y Bt LRI O8Yif P ' \ i
t he encodi ng may be ?ecdr@ﬁ?gﬁyﬂgggg%ﬂpﬁﬂ%% Qt 'J‘esq'\g%?}? %gpélﬂ;??g&ﬂea%ik}%&
t s sahiee dhégratchical reyenlidieareb dateg extratter (2201 pgrsasttheereseivedt bitsireane  The
dete”ﬂigrea%ﬁigél ggr%bg}ignréug]ata extractor 220 extracits encoded image data for each
coding unit from the parsed bitstream, wherein the coding units have a tree structure
according to each maximum coding unit, and outputs the extracted image data to the
hierarchical picture decoder 230. The hierarchical symbol and data extractor 220 may
30 extract information about a maximum size of a coding unit of a current picture, from a
header, SPS, or PPS about the current picture.
Also, the hierarchical symbol and daia extractor 220 exfracts encoding
information about the coding units having a tree structure according to each maximum

coding unit, from the parsed bitstream. [nformation about the coded depth and the
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is coding unit, and information about at |east one encoding node is
determ ned for a coding unit of a coded depth, information about at

| east one encodi ng node nay be determ ned for one maxi num codi ng

unit. eneasing owdied areptextr@ttetdwd’rcbmaglee daneodingt formatiorum cbi ngxtracted

be di f f dj i nce .the. data is.
SN e e R R e e R
the cogietirdefddooee 2900 thetREE adirdy] t'ﬁ@d@h@db% #fh bwrstﬁ i$ @pOicinto the

dat a. Accordingly, the hierarchical synbol encoder 0 may
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coding unjt constituting the | owernost depth by 4. Alternatively, the
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in all.gls :t(?gthgnbcfﬁ%degfeﬁbﬂ‘l,t hh&”\nfﬂ?h{aﬁonp St bﬂn?r‘l’(gqs_atlﬁg fdde may

transf SF mati s I'nclu e maxl num co I'ng uni
exanpl |aclutlbenﬁmnmdibngatjdmﬂ ar paatitiom hpe plud comespghding ecoldirey ani€ bowasponding
tion

synbol encoder 130 be classified into epco
e Bor dOnGoeaAIH AT 3 RiRd CURB BTy AN BAEAGIGh TaBTEr RN BBt Also

predi c i

G 5 S ootk aGRFaons, dsphit Rl B crEsakH ApieantdtaAe dbut the
t he sum@aﬂd@Mb partitions. The encoding information according to the
prediction nits, ma

l,ud b dd
of an inter %d%forméggﬂfab}ﬁeth gard(i%t g%ﬁ@: O#otggn‘?ﬁﬁ na;[”ﬁ‘?qﬁl %ﬁCt mg to

about é’adFPHaQﬁm\.(ﬁCécﬁf ing @hﬁ@xtr@cﬁe@r Wﬁl@ﬁl@pﬂﬂﬁi&b[ SmB8| Al HQtM%Ct@FQZO
about an interpol ation method of the intra node. I'nf or mat i on

abBut ia inrnatien shost ¢f coded deptmgndran ededdingdnede stedienmjned to generate a

e | nnpbmy REESGiertmePdf drtbRpETpR AR g RREOHE iRl Moo,

i nf or niapleatecp qdrfermsy rdiiod crdr rghdietdeeget sesting @nic osteordingr tedepths
vi deo or about a synbol deco nmet hod required to decode the

curr erﬂcc\ﬂr@!@@ tﬁa%ﬂ%b”‘tﬂﬂfbum PfPFﬂIBGgHﬂ'ta M@&mglsaaéwe ¥ideprdegding, @pparatus
bi t st
oni ¢ 15 e HeBoh fuct diF rdfle B oo dAB3NE iBac W BBELRATPES o CoRlb Hepth

comti nganthah entodimguppde tmmdmeraﬁesdhemnmmlmm@m@r by two. In

ot her words en the s the coding unit OE%[ihe cur ent de th |%
ONX2N, the 6§ ehigrarghiga o‘%’ ' uAind ‘g@tat %étr%\%r p‘F‘ﬁyl SQx RXrafls §ymbol
the Cotﬁiéd&i:rﬁtj;uh{etﬁéd ?rli’fﬁrrﬁ lér?Pé AR Mﬂdégtﬁb rShAE r%ﬁlzr@'\{’ﬁ%l\{ré@ﬁtructure

i ncl ude maxitmum 4 of 15t he cod ng unit of ower
Accor diesgiripedtWigh vetirenen o il . ab plancaghs1 4,0tﬂoma§he‘ bltsdl‘ea're cdbiengxtracted

units hay the.tree utureb det ermi ni ng codi n unltshvm
opt | mavShelfiecarind, fagiod hasue rist EorEsHls: fulhecSahy hetiing helfod
omyst henfdrafatieh tkdHniREd 'ﬁg"fhé%é&gerﬁﬂacﬁngaaﬁpélﬂﬁjs{%@ nmum dept h
determ ned considering characteristics of the current
Also, the hierarchical symbol and data extractor 220 may extract encoding
information required to decode the received bitstream from the header, SPS, or PPS of
the bitstream. The hierarchical symbol and data extractor 220 may also extract the
symbol decoding method information from the header, SPS, or PPS of the bitstream.
30 The encoding information and the symbol decoding method information may be
extracted from not only the picture or the slice, but also from the maximum coding unit
or the coding unit.
The hierarchical picture decoder 230 may decode and read the encoding

information having the tree structure from the extracted encoding information based on
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20 picture. Al so, since encoding may be performed on each nmaxi num
codi ng unit by using any one of various prediction nodes and
transformati ons, an opti mum encodi ng node may be determ ned
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consi d‘é?d'ﬁ@uﬁlt&nww €3t i mage. The hierarchical synbol

encoder 130
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codi ngberrarss@nbdvtor@ peedatermineti dath Wit frotnuamoanda t:baesrbmdragmdrngwum a
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b PRECIHORGE 2RACHEGAMEH L aig HIAGR eR! M A0 GAie etTgctor 220 may
encodi &%ﬂ AR S w%rrﬁe Cogbb'lﬁ'l' e Jaesisst %‘?ﬁ‘ﬂﬁ% encodin ﬁi%d%h&cﬂ'(ﬂﬁﬁ ththe

encod ased on t Ing units having t tree st r cture and
t r ansf precatéroineshdata heitd. ndf infermatien ahoulat codsd dépthearebenamgling mode of a

i nfornmati on al so. 5have tree.structure ac ordr tothec
i+ S eI o T 4 1corast Sl i Re e eyt gptacunits,
e“COdeﬂhelﬁr@d%Ymméﬁta%ﬂﬂ%%hrbﬁftﬁé %Héjiﬂfd’rﬁr‘éti% dhdut % %éﬂé@ﬂé[fﬁ and
as synbol's. As described above with reference to FIGS. 1 throu

t h& hitbeagrtnding medmis assignad rmagbeninfersed dethiesthe data uniis rrraacladed in the
synbol __en ed on synbol characteristics of information
about %%"éﬁ@%’ﬁ'?‘@%@ggﬁﬁﬁa 10 tree structure. The information about
the encodi rfghérnr&ardmiddnpicﬁm:@edédordéemoana?yﬂet@nﬁn@@drﬁbsb@aed:o@r@dajepth of
det er m ned si/lnbol encodi ng net hod. The information about the synbol

encodi AGUFENh ORXRYIM E0dIRE dHibY d!Sig éralitpuformarlﬁntar@oedragdprr{f:pths If the
| nfor nghk dﬁ‘fgrmatron n‘ratﬁgé’treg'tﬂgt Yma@ggjané 6 ‘Wocfgn@@t sg}f Bﬁﬁgﬁf dédfi, the

of the'vi encodi ng appar a enco

i nfoor n@drrent dadptt ieea codengiepth t sAd:tmrdimglyt, ttiee hreearchﬁca$ proumbtdei:oaled 26Dbenay
syrrbol encodi n %ﬁ hod i for mat i on, accordi ng to maxi fum caodi ng

uni t s. 99§y @n iatslppsiapNe reastiag UnifdceirsRaNding ipdheieash coded
e”COd'cT@ptﬁﬂﬁffﬁé re%@%%aﬁluhnebamg ﬁﬂ?b?%ﬁ}@ﬁﬁ&mét% Ht?tﬁglhﬁgpartrtlon

i nf or mat'l on, he s encodirng ne ntrormati on o
pi ct urtgpemdcbtlecpra@lc’umrdung the predictiodi mgdanand thesizegoft the traredormation unit
struct

finitjions of vario ter h as a coding unit, a
dept 05 SAPRAPAEGH T esPon i G BeeBr il , “and i nf or mat I on
abgut vari ous ofef ORbRIS, rﬂ%ﬂﬁsunrfsoboﬁﬁhrﬁgﬁh@péﬁ@éd|ﬁ@3inf8°rmta|ﬁ8th@FE@hng the
decodi ng apparatus 200 are identical to those described w

r ef er eswaetspliFlidgormation may he @@tthemdobnr ipsapiag atheserm@lngrmﬁowawl set

decodi n tus 200 ecer v bi ts r eam of ded vi

The. i SrdtBRr i 18, e GRS et Moo B el ho e SRR dir, 467 pufefction
bi t st rg@manth@ehingiigued ugal aﬁarmr’@@baﬂrueaaia@a exits 354 P beZHhsRIdreded e one
encoded image data for each coding unit fromthe &ﬁrsed bi t stream

wher ei dﬁtﬁh@ltd@dl%@jequsbmﬁ\%ﬂhﬂger@aﬁ%@d?u?@m: $AMG ansodinghmode.
i mum co u t a he.
rrrr?ge%r ar chi cg¢ pi c 3E%h'€é]eco§g@'82%%.oc{%ﬁef’%ﬁ Jﬁ%’? ?%F%@%ﬂ@ﬁg%l carﬁr—gqtdgrcgure by
ext r acderod&PtHEimage 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 words, the hierarchical picture decoder 230 may read the partition type, the

prediction mode, and the transformation unit as encoding modes for each coding unit
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30 extract information about a maxi mum size of a coding unit of a
current picture, froma header, SPS, or PPS about the current

pi ct ur , hi i d tra .

ext racﬁ(s)mer?glooéjl gﬁ‘%)nc}ogjr tqngéa@%gé qt] Ielzﬁl%:?(;%trﬁ%ﬂ&ﬁi ?‘éﬁﬁ%l @g‘ég&ﬁ r'ﬁé%mum
st r uct codingaatt. diAglecodimgcprorass may doeslutg aiprédictisgromdliidingansa drediction
bitstream Information about the coded depth and the encodi ng node
are ex@BhdAA@cURPetRation: aad @§ INverseHRNSHIMAteNext ract ed i nf or mati on

about the c : : i i : : .
hi erarchi ca H%%?%?%maggg[cfrg’rm%ﬁgegqjérﬁg?msm@ H{)H%etrﬁ} %é%@@%r% 6(1) "i rﬁ]o’gon
bi t5 stcompensatiw accarding to epamtikomand copiiedistioni hode of kath tbding unit, based
hi erarchi,cal _picture de er 0 decodes the immge 5 dat or each ,
i mioh LGN bt IhE bepdianives Aneitb PrsGion H‘é’d@d%éged%%&ﬁ“%an't
the e i i [ t ddeed smum coding unit may be set for
i nfor g‘?ﬁgn%g%?nlgt%%’gis@gtgn% codié%wﬂ'ni t corresponding to the coded

dept h, and Alsporthet hafambinal picturacddtodern@dé may iread uihe istriotumat obrihe

about a rtition type of. a correspondi hg codin nit .correspondi ng ..
10 to THETRURRIPH R, hakipd: e irestRlietRe naRd, Parferm, iBygisefragsioriation
tr ansfigddersf b9 the'thhsfofthafon siBlts bEEM@ind oot gfieRr di ng to depths
may be extracted as the information about the coded depth. The

i nf or mat i onTR®didea Heceding erispatvsad0 ey ebtaidiiniprmatien ahast ditrigastoone

each [ i I he..hi erarchi cal ol. and .
data VI UG YeHBldef fhg HildFRul shBTiG SRGSINEE R BIRG ishrtursively
encodi perforatial fieteioh mastintemgstii@URitaand mhap 156 e thfBEmaLidP to \Weesd&the
encoder, such as the video encodi ng apparatus 10 r epeat ed|

0
per f orGHITRINQICILFY flBrothsEwopds Hbe casting yniis heviecibedrer) Str@cw%@@ei,ermined

deBodi By s SRR Saoi SR AP el o HEER rage

dat a accor dhcaprdingly, eveéadf egdedata has high esohdionganmbddatgeasmount of data,
i The hi erarchical mhol

generates, the mi ni num encogdi ng.error. S

Ind aang At delt M50 Bhag ity cdetddad aytBRoRRESISh(IEERGGH Size of a
i nfor i hgesdnt 0 I h t

doscr | o Gy RTHhHCE SSRRRERQIE. MHTRCRR ikl Wk AR pHESHI® to
The exthedactedsisabbithel doegiendatae thyodsingf inforatation alagutcan ragtimourd ¢mcoding
th synbgl encodi B_% met hod gSi nformation transmtted by the video
en@odirﬂa 36%%%'5?% b SNCOUET. 5| 5o, t he hi erarchi cal synbol and data

extractor _33@.W@étdiégﬁanﬁ!ﬁépdbgg'iﬂiﬁ%% ﬁah&gn sresoding A8 1eePdiRgttBean
received bitstreamfromthe header, SPS, or PPS of the bitstream “The

hi er ar&/Abedimeny whée areseahinyeationact or 220 may al so extract the

The bi st 1 damzest HeadisC il B 8P shBesH TR nejiitirRd shbupf pores
et hod32x3201 BrY 6 candr@x8be Acxddiag tueit bif 64REA0IM9Te spiteinkl phHition8roftdyx64,
slice, but also fromthe maxi nmum codi gﬁum t or the coding

TH i e Aot O EAiPe At SoRREING G018 SERY BRERIUELD BARIlen 8BRP2
| nfornphlign 182451y 4BR16." § Tobirg'Bhit'c 6398' hBF X LERIhRIpERABA 4 16x16,

i nformati oh base

16x8, 8x16, or 8x8, and a coding unit of 8x8 may be split into partitions of 8x8, 8x4, 4x8,

or 4x4.
In video data 310, a resolution is 1920x1080, a maximum size of a coding unit is
30 64, and a maximum depth is 2. In video data 320, a resolution is 1920x1080, a
maximum size of a coding unit is 64, and a maximum depth is 3. In video data 330, a
resolution is 352x288, a maximum size of a coding unit is 16, and a maximum depth is
1. The maximum depth shown in FIG. 15 denotes a total number of splits from a

maximum coding unit to a minimum decoding unit.
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t he synbol decodi ng nethod determ ned according to the synbol

decodi ng nethod information. Even if only sonme of encoding

information having the tree structure is received, all of encodin .
i nf or mat i onlf WaRﬁSﬁth*pﬁésn@aogama AMOURL 5 1860863 MaimuBNsize 64@ Gading unit

synbol cpdi a o) h 0 0
the 5 T oo emifsh S5 16 ok DR, eriSEREL BB B SRECK Al bgely
decoderefleet ehaedtatistics tofireg e ofmdomnglthmmummanhsizertﬁ thbecddirge unit
struct glngtothe % m codi ng units maﬁ be read.

Si nce Sd‘i“%'bo Ato? HheNe $280wMing the highebregepttiondhan the vidgestatag30 may
nmode npy ge assigned to a predeterm ned data unit from anong a
correspondi ng coding unit, a 10 prediction unit, and a mnimmunit,
the hierar cﬁlrmeltheymmomuamdenda‘tbmvrctea:xdutam ISRy cexitngamnstm ofthe vide
i nfor about. the coded. depth and the encodi ng node, acco

{ he preatiec AR dnclae e R A RS RODITT A0 SiFec b tanbieping

encodi Mtsnngﬂngﬂo@% ggrsrﬁfwefiezeaﬂme rgm&e@;bt'ﬁ é{ﬁ'deéfeg%g%r%dl ers by

accordlng to pre erm ned data units, the predeterm ata un
to wh|smlttlrrgatrmmmmmmrcmﬁum@mlnﬁﬂww t hdearonkte, céprenthenthagBnurhedepth of the

© P ed wia 220aRe Hindhes SAeoC e Vidkd dSia' Rt unlideca maximum
pi Ct Ur&disg UAR A Wn@%&%ré&é‘%f ab, bﬁa%dmgfeuﬁwﬁdwﬁgm f&)n@fa)@s size of 8
current nmaxli num codi n uni t y usi n Sp it informati on accord |ng to

dept hssin¢g den@Ssquucteeinﬁm@d faonerayerdncspliting thet maxiagemdeding gnihence.

depth accoroRghd BRI ot b Vina Bt G20 iaer RS it the
encodedddaidat®B2atmbgsiiudma maginign wodingcanit @apingth kihdg th Rerecatbd, and

coded dec{)th in the current maxi mum codi ng unit by usij n%n
i nfoor nEqing VRS havingdona axisisieap oo 1. anded sinegitheidsm alte degpened to 3

predi g f ti

Codi narta o RS fhd (xmhdf, @dnd ok 188 RRE5 A9 sltfkn BEpBAS Hotaied
uni t s infortreationmyay be preciediyrexpradsedmat i on i ncl udi ng the sane split
informatio y, be gathered b obervin the encodjng, in rmatl )n set
L5t gned 1 AL IES fr SblOSk HiAGMaaR AN IS RORRE AP RaSe @mEeding cais,
the Pradiondingo éhl dmbadithdritef MdbrashiHvenuaRd the gathered data

units may be considered to be one data unit to be decoded by the
i mige dat a H@Qsﬁd@e gacoder 4Hepsdonneopeditiogs obtle caling Tné determiner 120 of

by decDh Vigee frodirie Shaatets DD FaRSIAagH: fettun it ShSotoBis 4 fntra
i nf or rEetiRforBPI e kBN S MR pRRIGtb resE chBRganardinneh IMeemdeefreh8niodg a

t he maxi mum coding units. In other words, the hierarchical picture

decodedurcesty fragier 488, tand warvotiarorestigidor 428 BnedAcmasienneempearator 25

arong Tt Eisalnie bR SRE B L SlsrlRR D ECPB Al 2 er moce
Mepsi Mfrar oatinopg lihetcun%rdefmﬁe MNP by assisg ity cuheht deange @osdiaeki @reference
|nclud|ng intra prediction and notion conpensation, and an inverse

t r ansfiEAA81499n. The hierarchical picture decoder 230 nay perform

intra predig ﬂaOBu%% 'JP eacwﬁ%ggf‘ér:cg&hh?{’lo?ctﬁ@%ﬂgn %setﬁHiwé’tﬁFtdzto' dhd the

and a prediction based ormati

about rmbBopaohigansatdryis mmbtphéasraeduamtlm iradisfonrhatidve cpeﬁndletm ltlmnmugh a
uni t of tstge COdI n uni t accor di n ﬁh d de cf
hi er artEHiIsiaime); e %“%I&&EI@“ 1280 qf‘ﬁ@ Lt,r@pgfcgn@,tlophgoeﬁ[clent is

t ransf g t e

LT et Srom &l e Salr ! By ?ﬁ%’%ﬁ&&%’%ﬁ an, PCrRChaaN iRk MR R0 an

codi ngnverisedransformerig,\anik thedecodsingcted platatinshe @patialydwbaiai is output as

i nfornptiop about at | one COdI unlt er s the m.ni

encodig TR anCa e AT des beund Besteboerse e BT ectarisckiag it o8 Sha
a loop filtering unit 480. The quantized transformatlon coefficient may be output as a

bitstream 455 through an entropy encoder 450.
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Accordingly, even if imge data has high resolution and a | arge

anount of data, the inmage data may be efficiently decoded and
reconstructed by using a size of a coding unit and an encodi ng node,

whi ch are allapgrirlfgr dee dmagte ¢ngeder gty te obe haprliedein shecvidep eneoding

rocer v atEL AP As el vRE a0 buBPaS AT IR PRI G RE fp are
concepinotibn Gxtihizdo 20 sthaanstich BEnpendato? mPsd tine fansformbe 4B0efRNuantizer
i nvention. A size of a coding unit may be expressed in width x

hei ght 44Gnereiirany esasier 498y e invexas quankizesd®O, Ahe davaise diansfasmer 470,
64x64 Lt p (! : r

5232, P 4eBoERnb iCh80P 3Rl the 3950 Bt Wit 480 i8R Bp¢iiond hased on
32x32, eaxd6ding Gx@Xrorarardbing codimgandisngavimg & tede dGudtGraramil®eonpideting the
into partjtions of 9%6)(16’ 16x8, 8x16, or 8x8, and a coding unit of

8x8 nelpapknup qepth of g MPINYALCRAING MBIt x4, 4x8, or 4x4. In video
data 310, a i I 1080 X o odi s
e 30 64, aopcancally e i MRS |C] (1B THBHER Reiyfor 22008hpk Hrbtion
i s 192dxthp80satar #R& idetermine paftitiane colidng pradittiors medle afrechch eodingrunit from
depth is 3. .In video data 330, a resolution is 352x288, a maxi mum.

si Fe ofMANGHRF YIRS NMNG & HieeStalingy 'ers?mﬁlé%“r_p thepaximyhize and
dept h gBowhximuf! Geplt Heaot e hﬁxﬂhuﬁ#%ﬁ@[ntgohnﬁ,mahﬁstﬁé ¥Brdformer 430
maxi mum coding unit to a m ninum decodi ng unit. If a

r esol udétermineshihghsige of the draastoumatios ueit e, eaghnesding it frenpfarong the
codi ng qu‘fﬁit MRy be. Iarﬁle Sﬁ_ atts to not only increase encodi ng

effi ci 8 'QIQHU_{ Q@glggtao qté _}Jgué'f"y_ reflect characteristics of an

i mage. ACCOFIB Nyt Vs d BRCRBNhERE GfZ8h Ohabbeds@dieR G0Nbhséd dnheodingamits,
data 310 and 320 havi n&_ t he hi gher resolution than the video data 330
nmalf sphrcapading to an ensbadinanief the prasentidpyention. t he vi deo data 310 is

2, codi ng ugi i ; i i i
i ¢ havi ng P a1 Patds et BaBT b OGS B IhRYTRG0] At
si zes @fcodith@mequifeds forc decefihfi frar ea degpenrd 506. t Thel @ysydedbimage data is
splitti ngyt he maxi mum codi n(g unit tw ce. Meanwhil e, since_the nmaximm

dept h GHPHH @s1HVeIsFe SUgRtiZeR Sigta dhroughyan n%ntiﬁ’ﬁ% degadern p2Phand gk dnverse
o . . bt e . .
ata ﬁﬁcrg%)ér g3 udfy ﬁwé‘ﬁﬁ%é?y@nﬁ%gﬂlﬁd Utk lgar‘QfCBgsﬁuét%gtggg?%%égaga % a

16, an ing units having a | axis size o st nce
dempersgmtiabdomain Hyeughpnsperse tragsidrmemd¥0orum codi ng unit once.

e e B B e R R ST IR B B e

axi s skife réép&d toaRE imbaeC@sthNg tHBI dpatiBR bR, CAKH @Xdtish 2@ ns3dor 560
16, and 8 since the depths are deepened to 3 layers by splitting the

maxi muperdtsngotinntconmpensationesn coding wiist in ale épensodsebyiusing a reference

informatio y be precisely expressed. FIG 16 is a block
di agr ?ﬁ?@?%ﬁi mage encoder 400 based on coding units, according to

amsenbodi MeThie Ahagdelaps @5 Y shaNAidredin, AhidrephsRartRocgtl thie 44k predictor
performs operations of the codi ng@unlt determ ner 120 of the video

encodi ¥ apgdhat metianEonpenieiereSbtmpeydde fuipy @t Kereoppstiyctedniramer 295

redic I | ot } i [ Ne@l:
Pode. 418 g BESL IRkl WoBbE Y, BROREKRR, FACHNE 28 Toud GG LA 5eo.
a not i Alsor e imagé clatal Aatpier fautipotddsed #sdugmitie dedldkimgt D 570 and the
conpensation on coding units in an inter nmode 25 from anong the
cur r erlPOP fiEAENG O8It S0 BAY §ernipel 35 thet refergree ig91e 888t a ref erence

Frame 495. |5 order to decode the image data in the image data decoder 230 of the video
decoding apparatus 200, the image decoder 500 may perform operations that are
performed after the parser 510.

In order for the image decoder 500 to be applied in the video decoding

apparatus 200, all elements of the image decoder 500, i.e., the parser 510, the entropy
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Data output fromthe intra predictor 410, the notion estinmator 420,

and the notion conpensator 425 is output as a quantized

transformati on coefficient through a transfornmer 430 and a quanti zer
440. THecafleirfid0z &ee invensd quantizes 3o did inverss tragsfgomerdéd.sthedotra dredictor

nver <356, BRiahar ABbtheal b PR.PBHREe MG dnd Bk R, leping unit
domai N58G et Giserbfieng edadcenes bodig 4ARs aidvefig beithee structure for each

post - processed through a debl ocking unit 480 and a |l oop filtering
unit 49@XiMwa epeding Yakd transformation coefficient may be output as a

bitstream 4 ; : e : I r

the | g enBstleAocne InEe shEMan SR tnd We qaotion, eompRySafsfae berom
100, abperatienerizsedl oh heartitkege apdcadeeddlion mode, for headhnbf ah@reedingg ohits
410, the notion estinator 420, the notion conpensator 425, the

t r ansf bAYieg adiee S‘trH‘étUEFUM therinverse tianstarAier ReIEHR PPgEtionghiased on a
i nvers tel ; i ormer 470, 5 the debl ocking
unit 4 6?52?1(}} eOF@Er#WE?rP?é%ﬁERP[@%Eperform oper ati ons based on
each codi ngFlihi 18 fis endiagoany ittustratmgudeserheading umitsr assosding dbudepths, and
whi | e consi deri ng t.he, maxi num depth each i mum coding unit.

SpULi 1FETPYS, ARArdIHG (685 BHPRAGIEE o5ihe HESRB FURMGAL ot or 420, and
the motion PRINAISALALOAIRG AilaRitis "R BRI the \VRIL 88C0dIng plaFALE00 use
node of each coding unit Trom 10 anong the coding units having a tree
st r uct hierarahichecedingi utdisi 8@ ashte oendidemciaractesistics lofé anaithagan dépoaxiofum
a current xi mum codi ng., unit, and the transfaqrner 430.determnes the
21 e ool PIOTOReln A o e SR i Sind APUSBRY RS anapively
codi ngdatairhmelaadddediagtts ke %hélré‘t%éﬁﬁics of the image, &t faybe Hifeferltlyoset by a

di agram of an i mage decoder 500 based on codi ng units, 15 according
t olsan WSfAiodSiAas ofddeanss gadingeHnits Aoegrdingnto depths may he sistemnioed acsekding

encod i - 1 gﬁgﬂ 3 i nf 4 on about encodi ng

r equi ﬁgéhgggg%%%@i”ﬁg r?'?)é'm %%SWQSS@W% encoded i mage data is
out put as ilnverisierarohichl strdcideé BOMHO WRHIrRN UBRSE T Y nieGRAaT hakfhtaa the
an i nverse quantizer 530, and the inverse quantized data is

r econsTAKENER Wigh pleibie cosing HRthaneaghbt Andi SimMaXmuBLigPtRAs Bny Elese 2
transfopoes, 4t th denoteda t&tal AuRberbflifle %Sgo@ﬁbftﬂ{it% étp'ﬂt frBm a maximum
predi ction on codi ng units 1n an intra mode. respect to ha I mage

datoa icodimg usjidoisamimiomen codangdurgt. noBinoa acdeptandsdpemsS0ng er vartiosl axis of

"ot or SRR Shurh o0, a Hela o0, S Wt g iciaepab saIng WAt gre oach
Egg sedsgjir ONQBt Eaﬁﬁ‘eﬁi’&?ibﬁ upiteAHE parkitiors, Whkhtdie HH%:]Se‘sCfBr E%H?&Rﬁﬁéﬁéoding of

may be output as a reconstructed frane 595 after bel ng
post - pranhedeepkndoding ini, arebshoowk alpngrd hofZtahakia of thg hierétchidahgtructure
unit 5 Al so, the imge data that is post-processed through the
debl oc g unit 570 and the loop filtering unit 580 nay be output as

thg ref er engesthepiRIrE85a 3@y AhE® 10t 4 eepaR Ui eoliMoenital thd RidrBRhical

i mge data decoder 230 of the video decodi ng apparatus 200, the inmge

decodestrtigren§0, peherginmacirntatis dnand ivasizer iec.perheighely afididy is Adx64. The

Phe viddh despars s hsp ek ot it e fod BT ER ety ARl 4 ho
500, ia deptH bf1parcedingddfit 68DehaRing aplize 6ECOXEE ahdG depth 6MTE45E a coding
gquanti zer 530, the inverse transfornmer 540, the_intra predictor 550,

the noinibR4@ hayBisarsire gb8x8 and adBPBLRT AeXMi t Theroding unité40depving the
fiddt erdindonBid 2RAGHOSERR B FRCA AlihARGNRANGT G.codi ng uni ts having a
tree structure ror each maxi num codi ng uni t.
The prediction unit and the partitions of a coding unit are arranged along the
horizontal axis according to each depth. In other words, if the coding unit 610 having
the size of 64x64 and the depth of 0 is a prediction unit, the prediction unit may be split

into partitions include in the encoding unit 610, i.e. a partition 610 having a size of
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5Specifically, the intra prediction 550 and the notion conpensator
560 perform operations based on partitions and a prediction node for

Cr anst aPier raiiidld ¢T3 havREHAeRAR S EBGR. SHRIB AL oG thE B8t s2rca,

t r ansf or patitions 816 halving BaEkzeot3n@2UNi t. FIG 18 is a
diagramillustrating deeper codi ng@um ts according to depths, and
10par ti t i onSimiElye AdpiggictionawicabEe sedingasnit 20 meé/mqtha Aizerafi $2x32 and

The V'ﬂ%od%ﬁﬁ%q 1nﬁagrb%a§aft ojp%(?tt?d}%[hgﬁd\éﬁqﬁ?hgﬁﬁ gg&e“ A rlaetlé grgﬁon

use hi erarchi cal SO as t o consi der char i'cs

i mesge. 620 hamnglamllaemmx?;a paEvtitionsr62L Havingpa dize @anpdﬁhbhsm4 havmg
coding upits knéaé be adaFtt i veI determ ned according to the
char ac? &l2edfi éf apfpa 2& M0 Besizg oF Bl 1y set by a 15user.

Si zes of deSi?n‘ﬁ[?rﬁfo‘é' d?&i‘lbhsu 6PHH Bldih LﬂﬁP?@?h@ﬁw Fnedg”tzércff‘%ﬁs and

according to the predeterm ned naxi num sfFze o din
| n a hiherdepthiof &l mayrhecsplltmtﬁmmmﬂorrsadclmgednmme cbdilegrtmm R0 i lee iagidrtition

dt [ i th t h t
i iR SRS 05 1ok B ntiidad 9 Wik codlporu el astatio i BR2 kg agize of
Ui s P60 Han@tioni 634 BaviRy klsiZd 8B Wd%ﬁl@&l§9% Rdvingid s&@ oft 8x8.

m ni mum codi ng unit. Sincé a depth deepens along a vertical axis of
t he hierar cﬁimiwrlysarpred@tlen@mﬂ)‘. ofdhkeiagling ani Geﬂommtnhg tife size afedyfieand the

di | t h L i. t . I et i d tLtion
wni cn B SragBe ittt oS e L 0, SQlog e BEbr o Aiertion
are shewingbQige af 858 inciticdl inaké Tobing et BAE! BarEibsab4s Héavmbtﬁ g.z@QQ 8x4,
25 n other words, a coding unit 610 i's _a maxi mum codi ng unit

hi er arRaifiiens 644 havingea 886 of W8 aneh partiliepsP46shavinga sizespirx4. | . e. ,

angght by VY'ndtDlPd?r' Z% %t@ﬁ‘nm-ghefhgegtt e ﬁﬁ%f%{#}%&'gd%ﬂﬁt ﬁlertbéc%%lﬁé' anlts

a codi ng uni aving a sizZe O

codi ngeasmstitutmigOthaverign em sdazting Uinit &I06 tﬁ@@uﬂul@hieﬁ‘en@htcal efbshder t20bNthe
unit 640 havi ng a size of 8x8 and a depth of exi st. The coding unit

640 ha(9eR aNedEy spparalys 409 aadohe e@éefiwgo?orschén% Uiits; GRIFESASHAHY to
uni . each dediffndlbadl it i/ mdRkuARdiRFuRRE]a LT ons of a coding uni t

are arrange l'ong t zont according to each depth. In
ot her wor dsA nuimberefdedipeg cading W18 dwwordigg ttb elepitreincfudédx4taaindhe lsame

depih of 0 | di ct t di.ct t b
o, panePArEhbd FEBES Reses B0 g GenH HoBRgiS. For SXapape, {qtpoding

610 haydidcarredpmditly 1P @gth RATS bkd 3@@ fféh?t&awéwdétaethﬁt ée;ha uo%xl%ne

partitions 614 having the size of or partitions 6 ving t
si ze dfodkm(%lt correspoilingltard gepth (pfr’@adu&ccm;dlngﬂu tin ofdarte tmmpav@ enmcxdmg

f d the d h
par t1 {EORES (AP e s alR st nreibboth bRy lteshobdhl to the

havi ngiehth lolel #Hd ﬁ)ZJX%8@:1m@QIr{mstdd?i%.%p@ﬁaln@atWtﬁg dep8 62 afe 8881 @ncoded.
partitions 624 having a size of 16x32, and partitions 626 having a
siZe of 16xXmn@rderto perform encoding for a current depth from among the depths, a least
encoding error may be selected for the current depth by performing encoding for each
prediction unit in the coding units corresponding to the current depth, along the
horizontal axis of the hierarchical structure 600. Alternatively, the minimum encoding
error may be searched for by comparing the least encoding errors according to depths,
30 by performing encoding for each depth as the depth deepens along the vertical axis of
the hierarchical structure 600. A depth and a partition having the minimum encoding
error in the coding unit 610 may be selected as the coded depth and a partition type of
the coding unit 610.

FIG. 19 is a diagram for describing a relationship between a coding unit 710 and
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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, L,.e. a partition havin iize of 16x16 included
|t helreBsieHgal 820 afediing o BaemAaUTRILL! 6 BNt SuSREon
artitions HN 'hé& € b [y : i

gi ze of 8x8?ﬁé naébs?rrhé?(gpgyéaga pr edi1cotEHi1E)br|1’lo}fz}%;t t\;l% ﬁ]eg:%ggﬁ‘nﬁ ur'ﬁgttUS 200
640 haencagdasher decadast agxBagedacdoedidgdbhcaafing unily hawingpsizes ismaller than or
partitions included.in the é;odi nﬂ. u?fi?{t 640, i.e. a partition. hav%n a
si ze ofd4at? @l MRHTHUR ¢ HRIBGaFRY (R 1836h0 NP | 6AUNG4 Ay | lfes of
si z¢ OfraffbrmBasn Uhiétlé’f@r teAifs oAt duidh énéﬁdiﬂé%%ﬁﬂg sBficked based Bfata

having a size of 4x4. 15 In order to determne the at |east one

coded dritg thabare het lecairibansi earaspestingueddigg thid. maxi num codi ng uni t
610, the pi re_hierarchical..enc [..120_of the vi.deag codi n .
appar at us. 100 5EP M T 1B avidEDr BPERUBE e APS JoPT 8o JBRaRES, gecoding
each dgmpdraturcodedr ian stzde ofreke Neddic®Aiig 740i Is 64R64 AtraHBReMatibn may be
deeper coding units according to depths including data in the same 20
range R@ifoMas Byieingithe tiansfarmationdinitsh2baiing Az at32%% exanpl e,

fo codin i C I : f o I t

dalls That " TARS, SR, BARAR 18 RO s B RS bt B oy

1. Accpsrtomghy thé nransdematiorconpedch of tasliragsfoemativn wrﬁthst hﬁviﬁghrtae]gm@ of
to the dept of 1

accor dj n)g?go degt hs t%g codi ng unit correspondin E’ )
and f ot#X¥adiBxd0 X8 sand Axds bk # ¥pallereinaBi4x0s apddheneniansformation
encodeghyt nfink O IdRf ch@inBUrtd b FBEQided or @ current depth from
anong the depths, a | east “encoding error may be selected for the
current depklG.bg0per faordiagrgnerfoodiesgribing emchdimge thfotmatioruroft codinghenits

ool "S5 8855 Bebl ol e SR Bbr oAU
encodi ng ertigs hi@%ﬁrdh%aff%ggﬁﬁg%ng%enbﬁ@%ﬂ% ViR@ol feddff pBARREs 180 may

errors according to qut y perform ng encoding for each depth
as t heenkosiehand dianssnibirdagnation B80takout apegiton type, imfernation 840 about a

tructure. 600. A depth .and a.. iti i.ng the . .m ni di
orvor Meaictanngf B0t ERETB R A4 BBL A a8 gy % B Bt Haeqen
par ti tésding ViR cefrebpendingditda cotied delfh, 43 Aforkfation dbdslitaly &ddiMig mode.
describing a rel ationship between a coding unit 710 and

t r¥nsf or mat 1 iniﬁlrmatimzﬁ,go dedispigisngfarmaiinnaRsdianshape pf aneargiien ehtained
i nventy e i i r ak.u Vi deo .
eon P Solting 3 ereThAg AR, E0EHeALCARRE BN Rkl e SRR BCn det un
codi ngfonrprédichay iengosingethes pairkat codiag orit.e o exampleyaxicatrent edting unit
unit f&;’ Sach, maxi pum c:%gigﬁ unit. Sizes of 5 transformation units
for triaMsPdiaving siaeurh Ay al kg spiflinteaBkc8gt @ padibianGiv2daavng a size
units wlar Cor, ' codi ki ;

For ex%f}rr%?)éﬂ’ieanatg Iélbai eoh%‘ﬂﬁgﬁégé‘g%f@%@%@ htgv\ﬁ%lgosme of Nx2N,
dexsodi anyl apeatitiaru8020@ving asize pb NaN. t Héerep thenipformatichil 800 sbédik Gdpartition

o ng b 520 st BB o PR AT A B PR Bt h e
the sipgRifd a&hebdi NRINDEnEREOHSHIHIBN 808 HAUME ASiZSr Nig@nsf or mation on

each of the transformation units having the size of 32x32, 16x16,
8x8, and 4xWhe infdpromationes toniidieates lagpredition madhel of haeh pattitions f Gomexaople,

S I o B AL BB o it i B on s
COfor esiibm thdicatéd 94RE isBRhAtioR800! b NEn iftr@ M RAIEPTR BN inté mbhe 814, or

present invention.
a skip mode 816.

The information 820 indicates a transformation unit to be based on when
transformation is performed on a current coding unit. For example, the transformation

unit may be a first intra transformation unit 822, a second intra transformation unit 824,
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The hi erarchical synbol encoder 130 of the video encodi ng apparat us
100 may encode and transmt information 800 about a partition type,
information 810 about a prediction node, and information 820 about a
si ze o?f'&“t"ﬁ@ﬁﬁ'ﬁﬁ?f%’ﬁ‘iaaﬁnl!t'r'?ittSQfG@Préeﬁﬁ?oﬂgd'i‘tﬁ@t"@ﬁﬁﬁor@@i’@@éﬁﬁ'&rﬁﬁ%g to a

coded dept W%%Sm?ﬁ%?%éaf?térﬂﬁ eﬁ@@cﬂhg ﬁﬂfo‘?ﬂl‘éﬂgfe r%trrsgﬁg%'g%? of ThE video decoding

i nformation es 1 nfornmation abou a partition
obt ai nappbdratitspL00 tmayg extrackednd tusentheninforafatnc80@,e810,canld 13 Ouforr tdecoding,
wherein thgpgggti tiopn is a data ynit for prediction encoding the

cur r en?C5d OGEHer ERARPIWIL 3 current coding unit CUO having a

Si of 2Nx i T A : it j
i 75 of 2NN D SaoRRrAh dITiRpRILAONG Gitsadprh F Achls, e Rhdigan
havi ngembedingerdfof K@ NresEhit inveatianpartiti on 808 having a size of NxN.

e U L A Aot o B8 s
havi ngingorii A nIhdiDYEN wiRt et BRoBRd likit 8Na %Ql?rehﬁéfé;?‘tﬁ ia sﬁiitziﬁtcpéodﬁi@' units of

The information 810 indicates a prediction node of each partition.

For examwerdamie. i nformati on 810 nay indicate a node of prediction

encodi n erform on rtiti.on indic by,.t he i.nf.armation 80
T B9 PR R f® Do8 S1GRF hlddiOlhrl BRSNS g it BOBABAAS A P of
The i nf ahded bi28 GI2N | PN T @ayantilas Paplithers 6Ma pattitionhotype HIasieslifg a size
when transformation i7s perforned on a current codi n)&éimlt. For

exanmpl & 2Nhex2N st qrariiorn fynen Pl 4 rhaying aasize of 2N AN Q. ramertdionatyipenS16

uni t : i r i i T Kot e

tanstisring aSFAOBEN TKRR &/ AP A BePRIdPpd e idna aibizd RN BRCEeF1G. 0

ghe :j _rmwnmatratwmwmzoo 'ﬂdanﬂgy;jesf@‘rmmggh @nar\ﬁ@tprirémtajﬁed hgosyhdﬁo' 8?’gicaliy
ecodl ng, appar at us  2Q my xtract an use the | nfornatlon

antd sz@%&f%p a&é&ewgloradeﬁf_r §i1ﬂg%y5 LRSS pIe Eoaphdmited: theseiog angh the

| S a " e . n . u ] [ s YO | A

o oS o e BRGRA Bit 016 imdf SREAUBTaRANARRICE pARRGHE! Mliohs

be uséthving anpedeicemimechsheye, ahdpadifars havirg sgiddmetriCalrsteipeon

codi ng. uni 1SRN, B G it Repadta, BHiFGsh SBho e ol hakBi a iz of

encoding @d, T olUskrtitidRS hBamghd si-edsPPR_0%N 00 2R BaftitidRs Having a size of
2N _ Ox2N. O may include partitions of a partition type 912 having a

size J_ORNYRNG feurppartitions havingea Size hhN_DyNa Os iageorsting o @ashmartition

575" havPrg 3RE peRcha cPlnfted'f e dS ahe, A hiBe BRide s ¥BGprmed
types dHthd partitighs AaBingithe RizasafEN @2 0pW_IKONED! PRabkM_018nd N_OxN_0.

splitting the prediction unit 910, "but zgm_g)arti tion type i s not )
|i ni t ethe peedietipn gReoding ipa skipi vrgeds Ren®rmedaerlyiwhthepartdioo hawng the

i ncl “dé?z@gwﬁﬁ@i%rﬁ% partitions, partitions having a predeterm ned
shape, and partitions having a geonetrical shape. Prediction

ensodi ng | Sf aapeebdiigyemer Eamalldsdm one op id partitiontayen 912 tislough @16, the
2N_Ox2N 8) two pagrti tions I;;aavi ng_ a size of 2N OxN O, two partitions
havi ngPrgdigtion upft 918mRY Bes ResPlihinge adewepdert: i ons having a si ze of
N OxN O a . _ . e y : ot ) .
an intra nggg{égﬁﬁ&aﬂﬁg nt er |%f’])'f eéﬁggé%éxgg?Pgﬁﬁ{eoghgﬁéﬁ?g?%aﬁlﬁﬁﬁ%ggah&d
havi ngrare) & 1ee slit e Pattitiod, typle GIBNNOopeiiticn 1920, aadderdodiny iS. repeatedly

P et o o S NG b YPHIRGS o ot o 8 RFa Wl ofN_BIS 6% LS/
30 aminimum 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_OxN_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 partition type 948 having a size of
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251f an encoding error is snmallest in one of the partition types 912
through 916, the prediction unit 910 may not be split into a |ower

dept h. If the encoding error is the smallest in the partition
type 9N81X%L&Iepth is changed fromO to 1 to split the partltlon type

ani t s 930 AT s B B RCHATIeS, hIREBtigh FRR Hie B dniE hdfioed
a m ni from em@czdtmgamrth@rparntaon typd P48 6péeitiodrds0, é@chdM@iis fSpeiedly
encodi ng the coding unit 930 haV|ng a depth of 1 and a size

r

2N_1x2performad opneafingainitsneQdwhishrhavg an@ereih of pand ai gae tcgfd&@ﬁw to
havg ng %ﬁh%@ré’{’n ﬁm%& g@é}ﬂgl tion type 944 having a size of
I\F,apar||ontype 6 hav

2N 1x ing a size of N 1x2N 1, and a
partition tWerdddnarimurg depth e dofspliNopehdtion accordingftoagaandeptinmay be

7 om 1PEEEREUE ip whaa deth Pepamesyba, B8 P bparicermayde arepded as
encod 914 rgRReaba ¥ REGGS IPE-2N 15 BRI SR enddBAP Ao up

dept h searc or a mnlmu
error.to when tmeiepth mamhafteldepiddmgs udit copleispongiagdbimdepticof dihip $mjlt in

h d f.or.ned dept h d-
b RO 0na TaREGHER Ut g (e HingRtaT seRnee Grgngrunf g0 Heying a
| n ot hespthairdsq el PLefbrg(d -3))@\[ f(éfﬂﬂ'ﬁay%él@dé"?gﬁnﬁahg cﬁ%of)ﬁrtihén type
dlafter a coding unit corresponlngtoade is s

io op%@%ltha)m@?@ snae pole &N {(HolNx2MNj_fd- Dpoafpartlmedtypteu @ﬁ%hewgng arze of

di 1 d
ray | et AR o pBrER Bt @06 rlBe" 9550801 At DI G, “ad o
2N_( d-gargddh ¢ 98 Paviagtd sizeof N/ Pe-1994 (@ayj.ng a size of
2N _(d- 1)x‘|%-1) a partition type 996 having a size of
N

N {d- 1) x2 @d:tqtlona@npcwlrpﬁamaytb%ren%@dlyq@ri%mﬁdg)raoaep@rtﬂfon having a size

N MR Hah SR SRR, TR 00 S o
havi nghavisg aesizd OfZN (a1 2NN ({a) our aetitionsthidvirans sim/mfrrg (ai $)xue (@ﬁ) from

N (d-1)x2N (d-1), four Eartltlons hawé]gasue of N ( %)
from a#HREItHE B%‘?“f'PPltd 9?%”@]’929%9 dh spasch Joggp@ﬁlt O ¥ e havmg a

parti tl‘nﬂﬂmh}‘rpgngtgdé’hﬁ%n%rm ni mum encodi ng error. 20Even when the
partition the m ni mum encodi ng error, since a maxi num

depth is d, Eeemwmgrgthmmarmﬁm( dyrle 998vhag thedmm:hnum &]hCﬂ)dlr'@ poor,osigee a

oDt bR R FEAe AT TR B R Bl rsait oo
d-1 angu@r R, AR of &M@Heklﬂﬁfd‘ruﬂh'éeéﬁd|ﬁ§>ﬂrf't§”@d?%tm&gué“dun%ﬁ@ nBYmum

be determned to be since the maxi num 25 depth
is d aentling mnifi 9ﬂﬂﬂ&:dﬂteﬁq\lmﬂﬁ to Qsod-ﬁaamh@ pattidae rtype tof dbe taurieint dnaximeim

codi noaiing Pl SBEHRNY B (oTHRATBha 17y S biBe o

ungst ' d&pthtiee dHer & efihiniEn dBdm e Qi QBOLHH\ﬁng A |sWvéinidENdepitth ofecPishd Bbnger
to an enbodi ment of the present invention may be a square data unit

obt ai neRlit by adpwer depty. aplmlmfpﬂnml@@mrdbemmmgmocqwnmun&@fiﬁ@ fet fethg
the A data unit 899 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 square
data unit obtained by splitting a minimum coding unit 980 by 4. By performing the
30 encoding repeatedly, the video encoding apparatus 100 may select a depth having the
least encoding error by comparing enceding 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
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30 encodi ng repeatedly, the video encodi ng apparatus 100 may sel ect a
depth having the | east encoding error by conparing encoding errors

di h h d 900 ded
dept . Ohihe GeP b r LupusluithAERA: EPBNEYRE HRdoASPBRIED GITOpmaY be
as an goead gg%ec&ﬁe& e phpderhdeptifd q%?tﬁ“ﬁé p%lj‘ﬁﬁﬂﬁ”tg @Wtﬁ@]‘jﬂ 4iddon

errors according to depths are conpared ths o
t hr oughnit],arahithezpredjstibn mawd ey gnayhiee baa@decéanddtla:mgrmhted)as mnfprrbatlon about an

e T T

trasnsnibﬁlﬁl%bhﬂ%fbﬂﬁgf WHfQHe%éH 88pIANEositNG UDﬁﬁd s‘HIﬁC?nf&maﬁSn SDf depths
coding unit is split froma depth of 0 to a coded depth, 5only split

i nf or nexdledingthe h@d@d)déﬂthjlémahtﬁé set to 0, and split information of

Py onc ! i RbrbRAiC S5 ms05 B dafa irabBr ¢20.fithe vidk facEng aBatasus

extr aczocﬁﬁfhwéﬂrédﬁ%numsymt infitnrftientaidig k@ deded eebth and thé ®rediction unit
prediction unit of the cod |ng unit 900 to decode the partition 912
8

The vi@fdbedoging nait 99949&&@@ dloe paditieayO tet efhip Midea g anpamttiﬁhzoo
2Bl o Bl BB, Bl FE B AP IHBPRROEY D' 38 RA BTGP soi

t he canfeatiod aonding tof depthecadd nge information FIHGGt azﬁehdftsdmghn@dle af ¢he
di agrans for descrlblng&a rel.ati onship between coding units 1010,

pr edi cSATERFPORAING derb fonfecadingist or mat i on units 1070, according to an
15enbodi meng Cﬁﬁa .’Efﬂm’BU ROA a;‘en(‘{% FArR8 for descri U}fﬁjﬁ%ﬁe{f%ngﬂfg Be 9

codi ng units ving a ree struc ure, corres 0 coded dep
det er mlmEdmyOI eedictien eitsodDag, apdatransfsrmﬁﬂonlumts r‘rﬁXO,rmm:omhh@go an
uni t. Sﬂ@r edi ct.i on uni ti 106 are partitions of prediction units of

ealth oPMPRGIMENA e Rresen W@n 9%d the transformation units 1070 are
transfor ”atTf‘?é‘CHtﬂ'lhbﬁjrﬁtfs RPN’ cddifg %ﬁﬁ@‘i‘fa‘i}ﬂ'lgué"(r%% StEure, corre A @g to

depth of a maxinumcoding unit is O in the coding units 1010,
of codiatipdudépths Hetarninegd hystheavidea ende@tngsamaramdu‘r@ liniat gaxidm coding

1022, 1024 TrEoBRaIGagun G000 3fe Bafinons, & breSiflanGRERE S GiaeGFoding

uni ts Jfik010104zhd 1 dansfimbB4R @iie 107Ralke traRSiPRREbAtLMR oMEAsh of the
1060, sone encodln& units 1014, 1016, 1022, 1032, 1048, 1050, 1052,
e

ardd 1084ling enighi8i®ed by splitting the coding units in the encoding

ts 1010.
t0z5: 1050, ARnBERM AR AR aBaLNIE 0 SRR B o1 s o
codi ng:dd‘mg anit91612 hﬁd&omem%dﬂwef @ocﬁngenné 1NX2|\|10‘86'1dI(ﬁ18 1028, 1050,
partition é%fe of the coding unit a size
|

30Pr e 1892 6FF ?sdﬁﬁwspcﬁ(rqung)HE't%ﬂOgﬂe1@%%lW%HW@ 1@@@ 1032, and 1048
smal | ef othap Qfe AL Bt c&&’inﬁ FC‘I%'OHQOH.‘?' {044, and Fﬁcfﬁqélfeﬁﬁ mation or

inverse transformation Is ormed on 1nmagé data of the coding unit
1082 in t hentthapsédictien unrhs rlﬁﬁ@,ssdrﬁé'@ncndmgdmra 1014, 101 &1 1082,s1e84, 1048,

aggg t 4)%01%%9 ugl 1%5140 g?e oﬁ aslr?é y sp(fi?tgrignﬁ'leugci)élﬁg 1u?1j|'tg mjigéfsenc%%mg units

1010. In other words, partition types in the coding units 1014, 1022, 1050, and 1054

have a size of 2NxN, partition types in the coding units 1016, 1048, and 1052 have a

size of Nx2N, and a partition type of the coding unit 1032 has a size of NxN.

30  Prediction units and partitions of the coding units 1010 are smaller than or equal to
each coding unit.

Transformation or inverse transformation is performed on image data of the

coding unit 1052 in the transformation units 1070 in a data unit that is smaller than the

coding unit 1052. Also, the coding units 1014, 1016, 1022, 1032, 1048, 1050, and
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1052 in the transformation units 1070 are different fromthose in the
prediction units 1060 in terns of sizes and shapes. In other words,

the video encoding and decodi hg apparatuses 100 and 200 nmay perform
ntra BOSAIBINBAETRRTEAIOBSN R D AR arkuliierert drasaridase dm hé prediction units
t r ansf : i sf ' R ding I ; :
ani 1 0RO BBzl 2hapRRS" B Bigh Worih I AU8b efiBlid, 4t Becoding
r ecur sapehnatyssst d06Geand r20a ohayo fpecfadinn ihian iprsdibtion, nopoéiohi estanatiorg amotion

structure in each region of a X1 mum codi unjt to.determ ne an o
opt | muFYBBENSRIIG M trErSiermalions 2BA VIS8 dransamAtien Rdiidialyiarea daa unit in
St r4ICt {HesdMRY cBRirRlsit.ned. Encoding information may include split

I nformati on about "a coding unit, information about a partition type,
i nf or mat i onAat@dingly, gredidotg isrresosivelypdrformed ont ¢éanh abooding upitz daving a

a tranﬁ.f ormatipn unit. Table, 1 shows flhe encaodi ng .i,nfornmgtjon e;hat.

ey beletreRial UG S2GH RGN cPTugc BIAIG I pRrie 4l K dielsignine an
200. [dpthemPtodinbi dnif, Hrer fifsi @ddifg (RS AsHVisy @NrdeRfding thdal trli@Midehay be
Size of 2Nx2N and Current Depth of "d) Split Information 1 Prediction
Mode Pabfeinedon Erygasting Jnfoomaiioa saprinaHensuil infaRestianeabgutEacentling unit,
Cofid ngin%ﬂﬁaﬁioﬂaéﬁ&ﬁ aL[S)%fioP%Pﬁeh iﬁ*forrﬁgl]forll %63’( é rﬂ)&'&ﬁlct%(ﬂ R’lode, and 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 0]
Split Information 0 Split
{Encoding on Coding Unit having Size of 2ZNx2N and Current Depth of d) Information 1
Prediction Partition Type Size of Transformation Unit
Mode
Split Split
Symmetrical | Asymmetrical | Information O Information 1
Partition Partition of of Repeated|
Intra Type Type Transformation | Transformation Enso de y
Inter Unit Unit . .
Coding Units
NxN .
Skip (Symmetrical having Lower
ZNx2N 2NxnU Depth of d+1
(Oniy 2NxXN 2NxnD Type)
2Nx2N) 2Nx2N
Nx2N nLx2N
N/2xN/2
NxN nRx2N .
(Asymmetrical
Type)
15 The hierarchical symbol encoder 130 of the video encoding apparatus 100 may

output the encoding information about the coding units having a tree structure, and the
hierarchical symbol and data extractor 220 of the video decoding apparatus 200 may
extract the encoding information about the coding units having a tree structure from a
received bitstream.

20 Split information indicates whether a current coding unit is split into coding units
of a lower depth. [f split information of a current depth d is 0, a depth, in which a
current coding unit is no longer split into a lower depth, is a coded depth, and thus
information about a partition type, prediction mode, and a size of a transformation unit
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(Only 2Nx2N) Symmetrical Partition Type Asymetrical Partition Type

Spli t

Information O of Transformation Unit Split Information 1 of

Transformation Unijt

10

15

20

25

30

may be defined for the coded depth. If the current coding unit is further split according
to the split information, encoding is independently performed on four split coding units
of a lower depth.

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

The information about the partition type may indicate symmetrical partition types
having sizes of 2Nx2N, 2NxN, Nx2N, and NxN, which are obtained by symmetrically
splitting a height or a width of a prediction unit, and asymmetrical partition types having
sizes of 2NxnU, 2NxnD, nLx2N, and nRx2N, which are obtained by asymmetrically
splitting the height or width of the prediction unit. 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 partition types having
the sizes of nl.x2N and nRx2N may be respectively obtained by splitting the width of the
prediction unit in 1:3 and 3:1

The size of the transformation unit may be set to be two types in the intra mode
and two types in the inter mode. In other words, if split information of the
transformation unit is 0, the size of the transformation unit may be 2Nx2N, which is the
size of the current coding unit. If split information of the transformation unit is 1, the
transformation units may be obtained by splitting the current coding unit. Also, if a
partition type of the current coding unit having the size of 2Nx2N is a symmeirical
partition type, a size of a transformation unit may be NxN, and if the partition type of the
current coding unit is an asymmetrical partition type, the size of the transformation unit
may be N/2xN/2.

The encoding information about coding units having a tree structure may include
at least one of a coding unit corresponding to a coded depth, a prediction unit, and a
minimum unit. The coding unit corresponding to the coded depth may include at least
one of a prediction unit and a minimum unit containing the same encoding information.

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

Accordingly, if a current coding unit is predicted based on encoding information
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O R A3 e S s oSBT R Pl e sing
SEPET St oued pIoRh of R ot Y cESRIRA kot QRASTnay be
referred for predicting the current coding unit.

FIG. 25 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 0.

10 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 2NxN, a

15 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 nl.x2N, and a partition type 1338 having a
size of nRx2N.

Transformation unit split information TU size flag may be a type of a

20 transformation index, and a size of a transformation unit corresponding to a
transformation index may vary according to a prediction unit type or partition type of a
coding unit.

For example, when the partition type is set to be symmetrical, i.e. the partition
type 1322, 1324, 1326, or 1328, a transformation unit 1342 having a size of 2Nx2N is

25 setif a TU size flag of a transformation unit is 0, and a transformation unit 1344 having
a size of NxN is set if a TU size flag is 1.

When the partition type is set to be asymmetrical, i.e., the partition type 1332,
1334, 1336, or 1338, a transformation unit 1352 having a size of 2ZNx2N is set if a TU
size flag is 0, and a transformation unit 1354 having a size of N/2xN/2 is set if a TU size

30 flagis 1. '

Referring to FIG. 21, the TU size flag is a flag having a value or 0 or 1, but the
TU size flag is not limited to 1 bit, and a transformation unit may be hierarchically split
having a tree structure while the TU size flag increases from §. The TU size flag may

be used as an example of a transformation index.
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CurrMinTuSize = max(MinTransformSize, RootTuSize/{2"MaxTransformSizelndex))

(1)
30
Compared to the current minimum transformation unit size 'CurrMinTuSize' that
can be determined in the current coding unit, a transformation unit size 'RootTuSize'
when the TU size flag is 0 may denote a maximum transformation unit size that can be

selected in the system. In Equation (1), 'RootTuSize/(2*MaxTransformSizelndex)'
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coding units may be referred for predicting the current coding unit.
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t r 2hst o setersrnadily usipg 3 Relawxi filkaialiendse Raritangaise' denstes
t he trﬁgsg% ARHHO éhrH!thaar@b‘ﬁ Ylifleo encodi ng apparatus 100 is capable

of encodi ng maxi mumtr Ormatton unit size i nformation, mninmmb5
transformation unit size |nformat|on and a maxi mum TU 5|ze flag. The

result of encodin X1 mu nsf or ze ormati on,
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size flag may be inserted into an SPS. The vi deo decodi ng appar at us

200 may decode video by using the maxi numtransformtion unit size
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be 8x8 when IPWEVElythe EH”PI"E@“%XEF"‘?F“ ik 0%%@%P”E%F@°*T$S'Fﬁeth§i gres

of thea iR ito RE VI 8Ph Lrédiclen Roddh & partition unit is just an example and the
30  present invention is not limited thereto.
FIG. 26 is a flowchart illustrating a video encoding method, wherein symbols
having a tree structure based on coding units and transformation units having a tree
structure are encoded, according to an embodiment of the present invention.

tn operation 2610, a current picture is split into at least one maximum coding unit.
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information about a hierarchical structure of a transformation unit. The encoded

20 information about the encoding mode may be transmitted to a decoder together with
the encoded image data.

In operation 2630, a symbol encoding method may be selectively determined by
considering symbol characteristics of the data units having the tree structure. The
symbol encoding method may be selectively determined from among a symbol

25 hierarchical encoding mode, wherein symbols determined according to data units
having a hierarchical structure are encoded according to the data units having the
hierarchical structure, and a lowermost level encoding mode, wherein symbols of data
units in a lowermost level are encoded.

Alternatively, the symboi encoding method may be selectively determined from

30 among a homogeneous symbol group encoding mode, wherein homogeneous symbols
are grouped and encoded, and a homogeneous symbol individual encoding mode,
wherein homogeneous symbols are individually encoded, based on a correlation
between symbal values of homogeneous symbols determined according to data units

having a hierarchical structure.
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I n operation 2620, synbols of the encoded picture are determ ned
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hierarchical structure may be encoded and output according to the lowermost level
encoding mode.
A symbol code table may be determined based on frequencies of patterns of
symbol values of homogeneous symbols, and symbol codes of the homogeneous
30 symbols may be output based on the patterns of the homogeneous symbols and the
symbol code table, according to the homogenous symbol group encoding mode.
A context shared by heterogeneous symbols is determined and heterogeneous
symbols of data units may be encoded and output based on the shared context,

according to the heterogeneous symbol group encoding mode.
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| oner nost | leveperatien e2®38 exl synblob diecbginggmethwet s, bbassdectora detdrimined

of synbol values that are in s |, 15val yes of data units havin
i er anech o STRRAARSICS of the sHbbObeY e Badrer SHEches nagonang  the
det of % 81 diraERRS yihd)8 178N Iods indPb IRobEATHTBER 6 S iocations may

picture, sequence,” and naximum codi'ng unit of a video, ynbol
erpodi veydeeedert orcborhimatians ofrsyimiztls mavtbedsgoded. encodi ng net hod may

be encoded per, data sectian. 20l eration 2640, the synbqls are
encoded. andogTPRR: S PR fiereet AR R o R e e e BH g e, Br & et
i N opsaiigtdremicd0dEcoding mod@&rsy NHREME 1R8I BesodiR§ ANEHET ARein@veig! the
units having the hierarchical structure nay be encoded and out put

accor ciymePals heyingat heunhieareRioah gstrudung emayc e aflegndaget ageording o a

2 ymbol IO fpb e . SHMHE| olOH, BEfu . mBRES: AMEVER B, e syl daving, the
unist s Hierdrollichhstrictaremedly del det¢ddet ateoy e aeh@miﬁge@éw@s?«mbl group
according to the | owernost | evel encodi ng node. A synbol code

t abl e 9REPUNY s mAINBALh 1B $ynekRIsMviRg the bigrarshical gtrugiumgomay be
val uesdﬁod@ﬂ%%ﬂﬁﬂg?o %ﬁ?@cﬁreﬁ%@éﬁ?&lhﬁ%&f& of the hombgeneous 30
ut put based on erfs o

synbol s" may be o e pa t he honbgeneous

synbol s andSymbolsgietmding odethodbiné rneatioor ididivgting 4 synthoiegeoding metied is

group encodi node. ontext shared by het erogeneous synbol s

i's det%ﬁ?ﬁcﬁﬁggﬁﬁ‘&f‘jm & 86@?.9@!% S§9H%F‘?”b1a Qaauﬁhc?s !P&W%@egﬁ%%oend

a O ! . . .
ng %Qﬂhﬁﬁ%ﬁﬁlﬁﬁlg% égﬁrﬁeﬁﬁgoﬁﬁf@%&lﬂwﬂﬂﬁ% 2t may be determined

het' er ogeneous sy
according to the data sections based on the symbol decoding method information.
Information about a coded depth and an encoding mode may be read as the
symbols are decoded. According to the informat_ion about the coded depth and the

encoding mode, a maximum coding unit may be split into coding units having a tree
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Synbol codes of heterogeneous synbols of data units may be out put
based on synbol codes assigned to conbi nati ons of synbol val ues of
het er ogeneous synbols that are interdependently or sequenti al

det er n¥tie@iureac coMlfiong aC60EdRI héa edgunalins shawol a ghéﬁrprCémaidis}{rgcture of

B R G e e A
accor diragsformbtien syatiths sessdbg encadirag sbdeture in the ”ddin@ 7uhis @ay be

flowchart illustrating a video decodi ng nmet hod, wherein synpbols
havi ngdefefpiedst r uct ure based on coding units and transfornation

units havin [ r: r r ?g&pq%gq C ' :
enbsz)di ment g‘f 8?%@%%%@?\%’ '%% gn@?t%na n operamlaﬁneégbg%ﬁépﬁs?? gaer%Oded
of an eassmtied codithgounits hadeyg adrbaasilugtares gatediction units,raraparansioomafldi2 Anits

i mage data of a current picture assigned tQ at |east one X| mum

codi ng NG 2 AR [SHHGRTRL it USDG.IG JUBUMALRR s BRCBIeR daie and the
accor dj Q t | € ~HEN CRdi NG UiH i egy i

Che_pay Rodiy Bl O B R Bp ers3-Gafibified o6y g
i nf or niramsfarméticry ninil detkamineg fronr eenasty thes tnaastory akien extitsabéddg the free

I n_operation 2730, a synmbgl decodin t hod e selectivel.

ekt ni e SUe 3 SRR cor i ot % Bpadee, PRted SrviGe tprnatbn atout the
st ruct ghded ASHArfHd Wetehdodthg medest ructure, symbols in all |evels may
be decoded, synbols of certain |ocations may 20 be decoded, or

conbi nat i onkknage datebisl @ spatiabdomainde deconstructedspatibe sathligasihgne maximum

hi erar chi.cal st.ructur d r di.ng .
i or ar SR IG B S BB BINETorRE5S B b8 4B KB Rbge and & video
Al t er niglat Velay pictire sedqieeics mayi g redensiheted. C Tk recdristicictad vitky PRy be
decoded according to a honogeneous synbol group decodi ng node. ) )
Al Yer mePrediced bha repiasbicingrarnaigtuss stargd i arsp@aecriediim,er iprsigied via
be decgﬂgg,v cording to a heterogeneous synbol group decodi ng node.

Al ternatively, the synbols having the hierarchical structure nay be
decoded accoyriboly e affiyariiy enesderds sintecadsuigbimdgmbol encodiygmb@ithod is
decodi ng net hod infgrmation I ndi cat i ng,a,synﬁ}ol ecodi ng nethod i.s
ext r actS8MREEE BFTRIINY o SRl phasteemtios Binsy ayNgc @, e cstiHadure,

sequengRichadid @Qefﬁ%bﬁlﬁﬁrﬁ‘%déﬁ%rgﬁmngoplﬁeﬁg%eo%ogﬁ% td %dw@&% having a

decodi ng nmet hod nay be determ ned acco ng to t ata s
bamed toee tstrechyretand deostirmptiont loits hatiognattirem structure, atedrdingato symbol

0 B AR b B 1R S AR TR bl b Al SRS 5 tee
Lm?t g%ﬁgﬁtﬂg g@lf[é?rg(iar%m?jﬁﬂ%'@rpéﬁééwngrﬁrbcé%’ aBSordMd fo chdgC@sit Baving a
tree structure and transformation units having a tree structure are received, remaining
symbols can be all restored according to a symbol decoding method, and thus symbols

25  may be efficiently decoded.

Accordingly, during a video encoding process, since a video is encoded based
on coding units having a tree structure, transformation units having a tree structure, and
prediction units, encoding information about an encoding method and an encoding
mode may be encoded in order to accurately decode the video. The encoding

30 information may be encoded as symbols and output in a form of symbol codes. During
a video decoding process, since encoding information about an encoded picture is read
based on coding units having a tree structure, transformation units having a tree
structure, and prediction units, from decoded symbols, a video may be reconstructed by

reconstructing a picture and a picture sequence by using the encoding information.
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structure. Also, according to information about a hierarchical
structure of transformation units from anong extracted information,

transformation units havin? transformati on depths according to a tree
structure i hhegakasimegiual thenrigspat ipxeriion savy besyiifterhas seMmpwterrggrams
i mge f I codi g W ts: cqdi

uni £s A EeD bE FRBICTREH TR bR cORPRETAE) BRRefe e Pt ins
uni ts bsingng cantputer s¢adatieimecordingusietiumhe Exafpiesbf dhe atoonguteheeadable

coded depth and the encodi ng node. A currept codi upi t be .
i nver s’@-CBF RE MyFHER 'By‘"-{ﬁ@ifﬁ_ g'aeticr%tﬁﬁqgcﬁW&Ejlao@?-gmF{Eﬂ\ﬂeﬁ%ﬁ’ﬁ’ﬁn&éﬁsﬂ%%d's“&
anong L é({fo%‘ﬁtidérl P@édr&l@\ (L:iglé&e% (%stfég@-lﬁbmé,roﬁ)\l@%r ucture, while the

current coding unit 1s on the infornati on about the
coded dept hWiild thiscineentiati hgs rede particularly $imawe addtdescribed syt iefdérence to

d in i t t tne. at t ' di it
decodcRreLeEey AMRpdBerisTegirl NihPELndsPoo B HoRe EF GraNatiiof 1 thecer
that i haf vali6ths cAaRGEs M FamiTBKdRRABRS AR/ BAGIRE tHEISIN RERGSK AtSdrady from

video may be 15reproduced by a reproduc&g% apparatus, stored in a
st or agiemsgiriinandrscopensfithe eiventiom aretdsdngd by the agpemded claigms. The

ffici I i itabl e. J i, h i
Gol b oo SRS SRt bhrd g RRoh G858 i HolPand pot for
tree splirpebds &f hitabrar ETHIRERIE] TR sHbpé Y A8 BRERELMYs Iefifed snot by the
according to coding units having a zo tree structure and

t r ansf detailed slesarption whthednyentioaebyl by dheappended raaing. tands allisiiferences
ﬁ”CPd' RihiR e %X{JB&W]l?B&%ghgﬂueé\%gyeg@’ PIdedIn e g%&’enﬂn\%\ﬁﬁl’n’ﬂ! S
aving a tree stracturé determ né I'ng an encddi ng process
according to coding units having a tree structure and transformation
units having a tree structure are received, renaining synbols can be
all restored according to a synbol decodi ng nethod, and thus synbols
25may be efficiently decoded. Accordi ngly, during a video
encodi ng process, since a video is encoded based on coding units
having a tree structure, transformation units having a tree
structure, and prediction units, encoding information about an
encodi ng nmet hod and an encodi ng node may be encoded in order to
accurately decode the video. The encoding 30 information may be
encoded as synbols and output in a formof synbol codes. During a
vi deo decodi ng process, since encoding information about an encoded
picture is read based on coding units having a tree structure,
transformation units having a tree structure, and prediction units,
from decoded synbols, a video nay be reconstructed by reconstructing
a picture and a picture sequence by using the encoding information.
The enbodi nents of the present invention can be witten as conputer
prograns and can be inplenented in general-use digital conmputers that
execute the progranms using a conmputer readable recording nmedi um
Exanpl es of the conputer readable recording nedi uminclude magnetic
storage nedia (e.g., ROM floppy disks, hard disks, 5etc.) and
optical recording nedia (e.g., CD ROVs, or DVDs).
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VWhile this invention has been particularly shown and described with
reference to preferred enbodi nents thereof, it will be understood by
those of ordinary skill in the art that various changes in form and
details may be made therein without departing fromthe spirit and
scope of the invention as defined by thgeappended claims. The 10
preferred enbodi nents should be considered in descriptive sense only
and not for purposes of limtation. Therefore, the scope of the

invention is defined not by the detailed descriptiaon of the inyention
but by the i’ppenﬁewgépa? ,d'%d“%‘i?'\o%dhrf %’P%Qfﬁ%% W"‘Eot?ﬂ'% h%@%@o%‘@"ﬁm ical
be congt. ' i | egent invention. CLAIMS 1.A
Vi dﬁo ié\%%gféhgﬁeng@ﬁg%ng@ﬁ@%mdﬁgéé}@ﬁﬁ%‘ﬁg havi ng a hi erarchi cal

5st ruct ur e, endoaling dguctere ofia vylaoehdssd croapta wnitsghaving ardedirelycal structure;

i ct f ideo b t ' hayi [ ical .- :
Ciruct ore: QRGN RTOg Coorias e aprt l Biebde@iings bano the
dat a uReksrchR4l Seudibe; hi erarchical structure; determ ni ng an

encodi ng nethod of the synbols based on characteristics of to o
synmbol s, whilelerminingletre encodingbametibdbof tthe siwalkolarbasednani ehiprapteristics of

aclbr ainods. AR el olbian obnsigf Rt A" Bdied Rty R BFA oal

met hodgtpfictGlediafdl, wherein the determ ning of the encodi ng nethod
conprises selectively determning a synbol encoding nmethod with _
respect to @emeodiad LnchioupubRg fhet sembeler asedidg) tos the daipenined opmncoding
anong %eﬁy&pol hi erarchi cal encodi ng node, wherein the determ ned
synbol s “are’encoded according to the data units having the

hi erarchi cal structure, and a | owernost | evel encodi ng node, 20

wherein synbols of data units in a_lowernopst | evel from anong the
dat% units #avi nghe Hédeq EnspEngdBethad BE LI Ay wﬁérﬁ%@,d%ﬁg@kﬂ"%fﬁ the

encodi ] WSt ; L E-Si C : ;
synbol és% .' ?%tﬁggoéderﬁ]é%%sngglﬁgﬁﬂ%lg cg:']rjéc IQW%}%‘Z@@ n m@? method with
sel ecticspbyt &5 ttet data nnity efvindhdhe nciedimbicak shodiucempoimsesnong a symbol

selectively determping a s ol. codi ng .net hod f rom anon .
oo g BTN HBurodRd theien iy The det i ER S FHoslsgie L sByansarding to
det er njheghtaGistdlbng thd RRralRhraV BirliStuRe VAP a 1BRefth851AESAI &doding mode,
structure are grouped and encoded based on a correl ation between _
syrhol whaisiresymboishef Hatrogeitebus lewetopst lexatiframhamoggribeudateyrtitsl having
I ndi V't%%%ie?a@%ﬁi%bpgtrﬁaﬂ% are encoded, based on encoding characteristics of the data

units used to encode the symbols.

3. The video encoding method of claim 1, wherein the selectively

25 determining of the encoding method comprises selectively determining a symbol
encoding method from among a homogeneous symbol group enceding mode, wherein
homogeneous symbols determined according to the data units having the hierarchical
structure are grouped and encoded based on a correlation between symbol values of

the homogeneous symbols, and a homogeneous symbol individual encoding mode,

30 wherein the homogeneous symbols are individually encoded, based on encoding
characteristics the data units used to encode the symbols with respect to the data units,
wherein types of symbols to be grouped and encoded based on the correlation

between the symbol values of the homogeneous symbols comprise at least one of skip

mode information, coding unit split information, transformation unit split information, and
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30 wherein the honpbgeneous synbols are individually encoded, based on
encodi ng characteristics the data units used to encode the synbol s

wWth respect to the data units, wherein types of synbols to be

gr oupe@NGRfing ReaBYINFRBEIOFn t he correl ati on between the synbo

val ues of the honpbgeneous synbols conprise at |east one of skip node
information, coding unit split information, transformation unit split

i nf or mat i ond. andThenddeb rocpdingemethorf of khiimmom, wherein the ddterninitep of the

encodi n thod of claim,1, wherein the determ nin f the. encodjn
met hod® g %@RQQI‘&FPR}%EF%/S@'@PBY%V SirMANEgnR SY ﬂ%&‘%ﬂ%b‘mg from

fr 5 g,a : 1 Msa J
et or o o ARG At Bl R e T RercHl Hitbgensous
t he hi syrabalhidaterminedcacooediagetogtheudata anits aaviodelthiebhiseatcbicah structure are

Cndi vi GbHPodnenth fg-drkh DakRdr BR et rratel e hebndseysin SRS, and a
| ndi videratddereBeadsthiod HAORBEN oABSENG Hod SyRbroltelR RERRASRToOUY S Sols

to be grouped and encoded based on the correlation conprise at | east
one ofare iodivisiuadly iemsodéd.codi ng unit split information and
transformatjon unit Lit infermation, a caonbinatjon of

t r Bhet or mat VBRrelh PP pdoris Pt PERNese SHEBARNS Bsi9grRed and encoded
i nf or nBddeeN onaheoddtdlatio® tobiprizsedan kaehiohePsedi sdmBiRafi®d &fadtding unit split
prediction nethod informati on, a conbination of coding unit split 15

i nf or niafarewtigRdarktrnsfararatien et salicibimmationo® eembimatiennef sansfermation
| nf or gl QAREYTAINAS LRq IR HindRERe R IRLRABINE NS biAfbof coding unit
conbi nat'i oh of encodi ng pattern ofmati on according to two or nore

col or predptivanrhsdarhd pridtonnmietitod infoimatiin, ta comdImEmiohosf, codirg &init split
t he encodin attern jnformation according.to two or nore color 20
colfponBitrmadighpande kit infeguatiomMe 2ocoMmbing n8RECERE oBAKGMp dRfPEPAtion
i nfor i r i NAd i e

chr ot Sorana B B of GBS EBlor SRR nd eobhialBh GPepcddifh pattom
conponefdrmationdacoprgiagt ter two of onomt color componebits @nd tvamsforreatiardung split
met hod of claim11, wherein the determ ning of the 25 encodi ng net hod
conpri'Qg:’é'm@@PE(:ti vely determining a synbol encoding nethod from anong

a_synbol 1 ayieié AREOLHASARTBattHE ificPmaNIHObedIES 19 R TROhRore color

data units in a Iowey nost | ével are reversed and encoded, and ; _
nole- r esENReEneNis edimyisesdat, leanore 0f dymbotomponend erfcosingopatiersf inflzreation,
units i,n_a | owernost, | eve

I, ded with i d,_.b d,.
on & &P, RORRRBENt PHEGHY RafShy Kamfaigh dhrahEhiTab oG8 Giting
t he dajgidiiiinforratomarnidSeddrR eHrefiLedmpbdnétsttatic®ding pattern information.

5. The video encoding method of claim 1, wherein the determining of the

25 encoding method comprises selectively determining a symbol encoding method from
among a symbol reverse encoding mode, wherein symbol values of symbols of data
units in a lowermost level are reversed and encoded, and a non-reverse encoding
mode, wherein symbol values of symbols of data units in a lowermost level are
encoded without being reversed, based on a ratio of symbol values that are 0 from

30 among symbol values of the data units having the hierarchical structure.

6. The video encoding method of claim 1, wherein the selectively
determining of the encoding method comprises:

selectively determining the encoding method based on encoding characteristics
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6. The video encoding nethod of claim1, wherein the selectively
determ ning of the encodi ng nethod conprises: selectively determ ning
t he encodi ng net hod based on encoding characteristics of t1l;1 dat
unit c‘éfnqﬂﬁi tﬁgm&thné%rsﬂmg)ﬁb'eaﬁt %‘F%QPEE‘%W'%@dPHﬁfQF’HﬁH‘?%H ﬁ"le ols, a
synbol i i ,
and a ?Irrcgﬁtgﬁle 5& (%I%’)rﬂs%rrr]l?oﬁ«%f atﬁ?cfefegwa%ﬁ‘ 16341 B8d Wir 2t§fgr¥r‘rnn5tl$ﬁ\(ﬁ1llt L split
encodilegel‘rahbod accordl ng to each data section from anong a 5slice,

pi cture, uence, a maxi mum coﬂpag unl t he

wher el ¢ heSSierRgian s e o e die i et et speian figm pisee 2
o0l QR oBIi9A. 684 GRS A Bk BrEIIESRAGLGTet hod, _accor di ng

to the ea data section eo dec ng met hod for decodl ng
synbol s hawvhgrein hther aridén cemcading cmetteqd t fuether deamgdsesi tmgipn’émlgocwmbol

vt abo0; Sheting FEghBY fidtpahd BAEOHE b e EhaSGboreltidid e, Bach
based @nzd@icBoHni ts having a hierarchical structure fromthe

bitstream by parsing the bitstream and 15 decodi ng the encoded
picture by using the syrrbol s after determ ning a decodi ng nmethod of

onk e dat 27uni 8 AP AOE el i GBS GBS B B RIS ER i
synbol grastGry, thedides deredirceia ¢®hpasing208. The vi deo decodi ng
met hod of claim 7, wherein the decoding conprises selectively

det er mi ni ngregeym)mblta@@@m.Wm@lman\ﬂwdeewéute @foa Mﬁi@Odat a units
havi ng t he %&tﬁa{c@héhfh%alepﬁéé%gwtﬁre Qa%ﬂﬁﬁﬁg Fetdh §éd%%h Q?Jgunits

decodi ng no rein ermne S are code accor

t o t hehalaw@aunéetaschiexl siqucture ﬂ‘umltlae blisteedmuyr parbingethe doitdtraamoaadnost
| evel decodi ng node, wherein s | s of ﬁ@ta units_in a 25 | owernost

lj elﬁelj f r om GRRSENG Hie aia@%ﬁwlﬁ iUsgg wr@lpcﬁﬁaﬁheegﬁte;ﬂweelﬂ@e
eco L@ES%@S%B,{B% DSk 8h %fa?éﬂéﬁ%}fc% & the @yrﬁg&%he o nHé%sTeﬂ on

decode t respect tot ata units

decodithg dett hmntsdfaw19atha ﬁgrambblcai stradiered enddi evpdirantive sse‘ebde accordmg to
sel ect d{%’ geter g a synbol decodi ng nmethod from anong a

honog NBethn up decodi ng nmode, wherei n honpgeneous synbol s
determ ned according to the data units having the hierarchical
structure are grouped and encoded based on a correl ation between

syfbol val us olenwdaﬁx@qg:nbmmn@mﬁcﬂfsslalaha wheoeio dba etapodgygnpomprises
! nd! vi %ﬁj%q:tv ?ycgeter%mlng a svab erc]:o;[:!ﬁ]weg rﬁg{ﬁoo%e \ﬂ?r?yéspséé??oo h‘?e &4£3 units having

i ndi vi
the hierarchical structure, from among a symbol hierarchical decoding mode, wherein

the determined symbols are decoded according to the data units having the hierarchical
structure, and a lowermost level decoding mode, wherein symbols of data units in a
25 lowermost level from among the data units having the hierarchical structure are
decoded, based on encoding characteristics of the data units used to decode the

symbols with respect to the data units.

9. The video decoding method of claim 7, wherein the decoding comprises

30 selectively determining a symbol decoding method from among a homogeneous
symbol group decoding mode, wherein homogeneous symbols determined according to

the data units having the hierarchical structure are grouped and encoded based on a
correlation between symbol values of the homogeneous symbols, and a homogeneous

symbol individual decoding mode, wherein the homogeneous symbols are individually
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encoded, based on encodi ng characteristics of the data units used to
decode the synbols with respect to the data units, wherein
types of qmm s to be decoded in the honbgeneous synbol group

decodi ®0c kasash p@eea@odlwﬁha@a@eaﬁtwpg the Ratpnfitswspdnto deapds) the
unit spli i oY s RN f tion unit split information, and
encodi %@dj%%tl tv@ﬁhglre{%%gf%atth}eooﬁa&ﬁ RIS 10. The vi deo decodi ng net hod of

claim7, whahergin tthsesief adinfighls dopiie skkeoded dnt theehymagereousisygnbl group
synbol decqdi ng nethod from anong a heterogeneous synbol groHp , ]
decodi #eFafiR, MR &MPHLs clolgasEane &Y kT Ineee dridrmadionc CoH N gnitosplit
to ¢ he i i heihd '

decodanotieent anaiHinaloh ot tofl Gt Shi igimeicherh BHBRAARSE, |

t he het erogeneous synbols are individually decoded, based on a

correl ation, of t er pgeneous,synbol s, . erei n._conbi nat | f
het er _ogelneoll@ sy %!Vglgetoogﬁgg%a 66%@%9rPftﬂ%‘%g?%%‘ﬁeﬁﬁsé%nga%@ﬁ'ﬁes
decodi ficPRAS, RIBMiRhd 's?ﬁf—’btol Heeing REMBUN BB hrRdng 1P Héigl‘dﬁgeous

unit split information™and transformation unit split I nformation,
conbi ngmbel grouprdamsidingratadsn whrreins pélierogerfepusesyinolpola ritemaiodd mgcording

el b R e R Ruch SRR R o bl o PRelER. 2R o
i nfor nﬁétbﬂfgeﬁé@u%ymﬁdnfi@dimhbpaec@diﬁ@m@@them tHRNEeE Yk dusaybols

information according to two or nore color conponents, and a
conbi narei ivdivisiualiy cleapded Avassest ere acorelalionefi iicmgeseai s gymbolswo or

ee s oroTBRReRR plighS RE! BEMROS AR Sy B, n e
col or jsetERYERRLSS Yol esuptetsding nttte odmbtis® ac wasovABof enemdbingtion of

pattern information, chroma conponent encoding pattern information,
fiPst eatieeranisTRbbiatmalienand dransfermationunih selitiafareiatioana easeliRation of

o anrERTBaRaRin GRE SBIORAABR ad"bAEH Y Battem informdtin, Béoribiigfon of
sel ect¢0[grhg' ugmpeeditiébmg]mcﬁ&wnd)_ ptecﬁtet'mdnl ( Blg'laabihft?ma’tiggmlammtgf 'r;aticrryub@ding
reverse .decaodin noae, erern s (0] val ues o Ools O at uni t s

o b s Maeaton, S s e Ileati: d 8o SORPIARAD PloGHEPEer fiatier

decodi iHH)rHTégﬁn é@%%l?cﬁhg 1S WOk _wﬂ%mroéorﬁymta &id dalomnbiRatich bfefcoding

| ower nost vel are coded wit el ng reversed, based on a ratio

of 26s y npattern ahfoem atibatacaording fo two ammyessaidrotonpdneits andt thensfatrmaation unit
units h ¥h&8 thte hi erarchi cal structure. 12. The video
decodi?Fg.I Hod'YVE claim 1, wherein the extracting conprises

extracting whaiei Hecedtsdingebafdr nhfrmatibeNatdttmat ki owd decatiradcolor
nmet hod according to each data section fromanong a slice, picture,

sequengENpementamanRIiaesoet legstane afflumaecamperentanroding pattern information,
chroma component encoding pattern information, first chroma component encoding

25 pattern information, and second chroma component encading pattern information.

11.  The video decoding method of claim 7, wherein the decoding comprises
selectively determining a symbol decoding method from among a symbol reverse
decoding mode, wherein symbol values of symbols of data units in a lowermost level

30 are reversed and decoded, and a non-reverse decoding mode, wherein symbol values
of symbols of data units in a lowermost level are decoded without being reversed,
based on a ratio of symbol values that are 0 from among symbol values of the data

units having the hierarchical structure.
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5t he decodi ng conpri ses: determ ning the decodi ng net hod
according to each data section based on the extracted synbol decodi ng
met hod i nformation; and . sel ecting the decodi ng net hod based
on encodi ngt2har %8¢ eiden deeoding mpethadtaf alaim &, whemin She gxbaciirg semprises

ToconprEisingg ST Basbitfian pMoR, dfrinaibn et R Hesoding method
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bitstream conprising an 25 encoded picture of a video, and

extracting the encoded picture and synbols determ ned based on data
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based on the data units having the hierarchical structure, determining an encoding
method of the symbols based on characteristics of symbols, which are determined
based on the data units having the hierarchical structure, and encoding and outputting

20 the symbols according to the determined encoding method.

14. A video decoding apparatus for decoding symbols having a hierarchical
structure, the video decoding apparatus comprising:
a hierarchical symbol and data extractor for receiving a bitstream comprising an
25 encoded picture of a video, and extracting the encoded picture and symbols determined
based on data units having a hierarchical structure from the bitstream by parsing the
bitstream; and
a hierarchical picture decoder for decoding the encoded picture by using the
symbols after determining a decoding method of the symbols based on characteristics
30 of the symbols determined based on the data units having the hierarchical structure,

and decoding the symbols according to the decoding method.

15. A computer-readable recording medium having recorded thereon a

program for executing the method of claim 1 or 7.
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