1 Description METHOD AND APPARATUS FOR ENCODI NG AND DECODI NG
MULTI - VI EW | MAGE Technical Field [1] Methods and apparatuses
consistent with the present invention generally relate to encoding
and decoding a nulti-view image, and note particularly, to encoding
and decoding a nulti-view inage in order 'to performinter-view
prediction and tenporal prediction that are required for encodi ng and
decodi ng at high speed. Background Art [2] In nulti-viewinage
encodi ng, images input froma pl lity, of, cameras that provide a
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over time, and each column shows an image sequence from views 0, 1, 2, through to 7,

sequentially from top to bottom. The view 0 is a base view and an image sequence in
the first row is from the base view. Pictures included in the image sequence from the

base view are predictive-encoded using only temporal prediction without using inter-
view prediction.

[71 Each column shows multi-view images at same point of time. Pictures included in
columns 110, 120 and 130, in which an image from the base view is an I picture, are
referred to as anchor pictures. The anchor pictures are encoded using only inter-view
prediction.

[8] Pictures included in the remaining columns except for the columns 110, 120 and 130
including I pictures are referred to as non-anchor pictures. The non-anchor pictures are
predictive-encoded using both temporal prediction and inter-view prediction.

9] Among sequences illustrated in FIG. 1, a picture 141 in the second row and the fifth
column will be taken as an example. Each block included in the picture 141 is
predicted using inter-view prediction and temporal prediction. Since a prediction



2 nethod may differ fromblock to block, reference should be nmade to
pi ctures 142 and 143 in odd-nunbered rows | ocated adjacent to the
picture 141 as well as pictures 111 and, 121 that tenporally precede
or follow the picture 141, in order to %redlct the picture 141. [10]
Simlarly, according to the related art, the non-anchor pictures have
to be predictive-encoded using inter-vieM/prediction and tenpor al
prediction that require reference to four pictures, resulting in | ow
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[13] As described above, according to the present invention, only some pictures included
in multi-view image sequences are predictive-encoded and decoded using inter-view
prediction during encoding and decoding of a multi-view image, thereby speeding up
the encoding and decoding.

[14] Moreover, when pictures that do not use inter-view prediction are predicted, only a
small number of pictures are referred to, thereby allowing the efficient use of a
memory required for predictive-encoding and decoding.

Description of Drawings

[15] The above and other aspects of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with reference to the attached
drawings, in which:

[16] FIG. 1 illustrates sequences of a multi-view image according to a related art;

[17] FIG. 2 is a block diagram illustrating an apparatus for encoding a multi-view image
according to an exemplary embodiment of the present invention;

[18] FIG. 3 illustrates temporal levels of sequences of a multi-view image according to an
exemplary embodiment of the present invention;

[19] FIG. 4A illustrates sequences of a multi-view image according to an exemplary em-
bodiment of the present invention;

[20] = FIG. 4B illustrates sequences of a multi-view image and their temporal levels



[18] FIG 3 illustrates tenporal |evels of sequences of a multi-view
i mge according to an exenplary enbodi ment of the present invention;
[19] FIG 4A illustrates sequences of mul ti-view inage according to
an exenplary em bodi nent of the present invention; [20] FIG 4B
iIlustrates sequences of a nulti-view inmage and their tenporal |evels
3 according to an exenplary enbodi nent of the present invention;
[211FIG 5 illustrates syntax of a network abstraction |ayer (NAL)
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message according to an exemplary embodiment of the present invention;

[24] FIG. 7 is a flowchart illustrating a method of encoding a multi-view image according
to an exemplary embodiment of the present invention;

[25] FIG. 8 is a flowchart illustrating a method of encoding a multi-view image according
to another exemplary embodiment of the present invention;

[26] FIG. 9 is a block diagram illustrating an apparatus for decoding a multi-view image
according to an exemplary embodiment of the present invention; and

[27] FIG. 10 is a flowchart illustrating a method of decoding a multi-view image
according to an exemplary embodiment of the present invention.
Best Mode

[28] According to one aspect of the present invention, there is provided a method of

encoding a multi-view image. The method includes determining whether each of
pictures included in sequences of the multi-view image, which will hereinafter be
referred to as multi-view image sequences, is a reference picture referred to by other
pictures included in the multi-view image sequences for inter-view prediction, and
encoding the pictures using at least one of inter-view prediction and temporal
prediction based on a determination result.

[29] The encoding of the pictures may include encoding a parameter for each of the
pictures, which indicates whether each of the pictures is the reference picture.

[30] According to another aspect of the present invention, there is provided an apparatus
for encoding a multi-view image. The apparatus includes a determination unit that de-
termines whether each of pictures included in multi-view image sequences is a
reference picture referred to by other pictures included in the multi-view image
sequences for inter-view prediction, and an encoding unit that encodes the pictures
using at least one of inter-view prediction and temporal prediction based on a de-
termination result.

[31] The encoding unit may encode information about reference pictures referred to by
each of the pictures for at least one of inter-view prediction and temporal prediction
based on the determination result.

[32] According to another aspect of the present invention, there is provided a method of
decoding a multi-view image. The method includes receiving a bitstream including in-
formation indicating whether each of pictures included in multi-view image sequences



[25] FIG 8 is a flowhart illustrating a method of encoding a

mul ti-view image according to another exenplary embodi ment of the
present invention; [26] FIG 9 is a blogk diagramillustrating an
apparatus for decoding a nulti-view image according to an exenplary
enbodi ment of the present invention; and [27] FIG 10 is a flowchart
Illustrating a method of decoding a nmulti-view inmage according to an
exenpl ary embodi ment of the present invention. Best Mde [28]
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det er mi :[Igﬁ/l %cmhln g to another rT‘g)pect of tl?e presen invention, t%ere 18 prov1ded a method of
encoding a multi-view image. The method includes selecting pictures to be encoded

using inter-view prediction and temporal prediction from multi-view image sequences
based on temporal levels, and encoding the selected pictures using inter-view
prediction and temporal prediction and encoding the remaining pictures included in the
multi-view image sequences using one of inter-view prediction and temporal
prediction.

[36] The selecting of the pictures may include selecting non-anchor pictures in temporal
levels that are less than a predetermined value from among all the pictures included in
the multi-view image sequences.

[37] The encoding of the selected pictures may include encoding information about the
selected pictures.
[38] According to another aspect of the present invention, there is provided an apparatus

for encoding a multi-view image. The apparatus includes a selection unit that selects
pictures to be encoded using inter-view prediction and temporal prediction from multi-
view image sequences based on temporal levels, and an encoding unit that encodes the
selected pictures using inter-view prediction and temporal prediction and encodes the
remaining pictures included in the multi-view image sequences using one of inter-view
prediction and temporal prediction.

[39] According to another aspect of the present invention, there is provided a method of
decoding a multi-view image. The method includes receiving a bitstream including in-
formation about pictures encoded using inter-view prediction and temporal prediction

from multi-view image sequences and data about the multi-view image sequences, ex-



[32] According to another aspect of the present invention, there is
provided a nethod of decoding a multi-viewinage. The nethod includes
receiving a bitstreamincluding informefion indicating whether each
of pictures included in multi-viewinage sequences 4 is a reference
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[47] The multi-view image sequences are predictive-encoded using temporal correlation
between temporally adjacent pictures and spatial correlation between pictures from
adjacent views. Some of the multi-view image sequences may have high temporal cor- -
relation and low spatial correlation. In this case, inter-view prediction using spatial cor-
relation for all the non-anchor pictures as illustrated in FIG. 1 only increases the time
required for multi-view image encoding, without contributing to an improvement in
compression rate.



[40] The information may be included in a sequence paraneter or a
suppl enment al enhancenent information (SEl) nessage. [41] According to
anot her aspect of the present inventi on, there is provided an
apparatus for decoding a nulti-view imge. The apparatus includes an
extraction unit that receives a bitstreamincluding information about
pi ctures encoded using inter-view prediction and tenporal prediction
fromnmulti-view inage sequences and data about the nmulti-view imge
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exemplary embodiment of the present invention.

[52] Referring to FIG. 3, temporal levels of anchor pictures 310 and 312 in the multi-view
image sequences are ‘0’. Temporal levels of pictures 314 interposed between the
anchor pictures 310 and the anchor pictures 312 are ‘1°. Temporal levels of pictures
316 and 318 interposed between pictures in a temporal level of ‘0’ and pictures in a
temporal level of ‘1° are “2°. Temporal levels of the remaining pictures of the multi-
view image sequences are ‘3’,

[53] FIG. 4A illustrates multi-view image sequences according to an exemplary em-
bodiment of the present invention.

[54] The multi-view image sequences illustrated in FIG. 4A are generated by the de-
termination of the control unit 210 as to whether each picture included in the multi-
view image sequences is referred to for inter-view prediction or by the selection of the
control unit 210 regarding pictures to be encoded using inter-view prediction and
temporal prediction. Thus, the multi-view image sequences illustrated in FIG. 4A are
different from those according to the related art illustrated in FIG. 1.



[ 48] Thus, the apparatus 200 for encoding the nulti-viewinmge
according to an exenpl ary enbodi nent of the present invention
perforns predictive-encoding by performng inter-view prediction only
on sone non-anchor pictures instead of on all non-anchor pictures. To
this end, the control unit 210 determ nes whet her each picture
included in the nulti-viewinmge sequences serves as a reference
picture used for inter-view prediction. In other words, the control
uni t 31058t er rhonesampietih dre G tvigw eidge eequSndeeﬁwochﬁg ﬁoohé)selzvédwf il-

oot es 10 BRI, RN I bfBLEd T LuRRn LdRko o

Accordi ng to anot her exen‘g{ resen AVER
the control umictureifs dehe %I%Y@}tdtﬁe@@dtc@hl@@@d@dﬂ@@edéﬁmgthﬁmmrowm

predi ction andedogdpslamin o ﬁtik—s}ielv%}edlétﬂfﬂ th&hR dris, Ve thEBAS | 1n the first
sequences based on terTIP nit 210 se

nt
whi ch pi ct ur e 9% %552 (g%o ‘Hﬁ%ﬁn tb?ﬂ’jtqrﬁllzgq? ﬁ“e&l}bugf%‘ﬁﬁ iesn ‘f %ara
of det er mi ni neeforatelmaetursa &r ipeeviawerddictiopfof thegrdctire 184. ot her pi ct ures

for intgssvi ewrRRRIECH @B muﬁ?@ﬁmhﬁ a@cérﬁﬁﬁzrt@ h@teﬁgnﬂﬁr%’enﬁ)lohrment of the
non- anchor pl ctures are I'B!:ie I ctive-éncod SI ng I nt'er-v

predi ction an8EHBEaiohiIEgaRd i K10 1w pigturej4d éﬁ@‘élﬁeqoédé?%émjée@?ﬂdy
some non- anchosluphaibey @ refei t0g picvire 42 irethe fifse @hve bidRcARCDIHhmghd Opit i

priesent | veni| st 455 s 09, FRGRARH. VLT BT SY B S LD

and tenporal prediction are
sequences bas&derdip QWP GicAIre &/ the sqeau] ropy andripist enlumem a Plstuae 428 in the

par anet er for sqoVick ﬁlgiﬂheﬂmhf[@{ f@@@h@bﬁl tgdycuby di viding an i nage

sequence.nto a plur s in W O,

sequence it o g RLAEAL LY Sl Stels L0 ander 15 o P Bl St FRe
be descri bed illh pigaresiin ogil nhmpert e rayrsdfeon empieg n@-arjchdr qutu@s af& referred to by
illustrates t &E&%l&hlels QMIQh@r—QfeVVrBi‘&ilbtldﬁl BWwEVRASE tl%erﬂﬁiﬁr\ﬁ leR&s

to an exenpla esent_ | nvention. I ng
Lo BIG 5P ohaRITE PubEPeniark RERGTER At (e maERon 4 strfﬁe«i WeFIG A,
mul ti-view | mag seree obpicsesan edd-Oimbefethmorsdton aneigamnfanphccrtpumms ad4d

i nt er posed be i res
S1 are 1 . AR 6P pERE pRlar el lﬁfeﬁﬁaéﬂ%ﬁ%% Y BHTARGs BLEK B omy
bet ween p| ct uPUSANCROLPIEWFRS &R afd-mayharedygolumns fxorm ampRg Eﬁlb@ch?i ryctures in
tenporal | evebddfurhberat ®ws2ire enbedgdaisig ibtenebs paddidida. r emai ni ng

icture f th [

Ipl L ustr 2582 FI(E”’&'Bt fll\l/lvytlraﬁ%g duﬂﬁgl?eﬁ ﬁlqagg Qgc@l%n& gnd lgefngora? ige&els acqogdrrgg lé)rﬁn
bodi nent of t W@Hf?ﬂ"é‘é é@o‘ihmﬁ‘é‘rﬂflwfeﬁ[egﬂl]mqfﬁ@nnul t i -view i nage
sequencesy]i | | ugt \f/a'nyt ©delett sﬁhﬁprﬁiﬁ«eﬁineluﬂafhﬁrtﬁé Be1tDYew 'itﬁa%é%e queREd¥fgat i on
of the control_unit .each pict urg}lpl nc

mul ti-vi ew i nB§S L84 nllq % %el?cgedrpéﬁgﬁef‘ 4gg B’telrd’ 1Y Regeten %S\RPE?%G‘P%W%?PW
or by the selbﬁ:«ﬂqsmbedelthql@fe@m@ttbFIGMBt 210 regarding pictures to be

encoded4yi N9 EkTes. 48] swetupés&slbéiéfa{bd%@ortlﬁtep%@ &ﬁ&fé)h%é %@"FF’I H%ased

the multi-view|im %]%US” edlnH 4A are er ent
fromt hose ac%PaﬁPﬁﬁl feé’glﬁﬁ[g‘%&él SPNRRENqr Piclides B Rdemporalppysl of 3° arg de-
[55] For exantmsined notithbe eudotled wiikginteraipey prediufoit BSoRacosrds, Rglyt fethike
related art i 1n| t&ﬁﬁ(grrélf lggelé ﬁ‘la{: Arglesg‘maﬁaBE?étlé{:n%n%cﬁéal#&arg Feﬁec%eedc t%rl]) enco\ggc}1 d

and second co ers to a picture Fow an
col utm and a PBiRg ks VMGPIPWCBWWWN@W%@@&@ a@oRHReMmancheyrpictures.

inter-vi@Gw prethetehPoral ldﬂ'e@&]ﬁh@ﬁer‘ﬁ@ﬁihscm&rﬂﬁl ot Gk ﬂét@nﬁiﬂgudnrbrtsgl@ctfdnro? the
row and second %gdum d_the ]%l cture n theﬁh’& Lg“r ow and second

col umm are refarence pictur es® 0 Hpeehe P& VST e
pi cture 144. {egeinceipwathent being lihicedrtn Itltq% ﬂ]uewtedmg?i@ 4I8.Cor dkamgplé,oviiehe

exenpl ary emﬁﬂhﬁ%@ﬁeﬁﬁoﬁ %w%rle\ﬁ@v% is nBVER b §e| dr lalgzgr @Hl@gn&eno f\;\le%n 4A

a picture 4207 n Sconwﬂ;ow and, seco S not
picture 422 |‘me%9‘iae°' t*“it PIOBRA &MY %é!waéﬁllhlﬁﬁohfﬁﬁesaafﬁlt‘&ﬁfi@t alh n@!*re

anchor pictures using inter-view prediction. In this case, only pictures in temporal
levels of 1 or less may be predicted using inter-view prediction, and in an extreme

case, non-anchor pictures may be predicted without using inter-view prediction.



[57] In the nmulti-view inage sequences according to the related art
illustrated in FIG 1, all pictures in odd-numbered rows from anong
non-anchor pictures are refei Ted to by pother pictures for inter-view
predi ction. However, in the rmulti-vi ew mage sequences according to
t he exenpl ary enbodi nent of the present invention illustrated in FIG
4A, only some of pictures in odd-nunbered rows from anong non-anchor
pictures are referred to by other pictures for inter-view prediction.

I n ot hergmor ds Refeirifg Eﬁck%FI@f’ﬂ Nccﬂﬁfhgaiﬂ(éh‘éke &%%%dinﬁbn@gﬂhgﬂfép&lrted
colums from ano @ nber ed rows

n

encoded using BRR e\R/C% I]%?lﬁ r?n“fd:?% AR 101926 SFRIERGSS Dased on the
mul ti-view i ndgfernsiaaficmrme eglectiod ressinwb thelcohtesleinis 22¢.dootiengotds, th@encoding
exenpl ary enbqgh mﬁre&f:u@é)&w%&%ﬁ‘ﬁsmjun\}{@& Euh % seélﬁa%espﬁsfﬁg)é fegst%ﬁé 819 Enter—

sonme pictures jncluded in the multi-viewina equen or enc

only the sel eXEEPRTIEHMPa0d tgrapasy Hr?%%wn\bﬁwoaﬁw%@mua% of Fr?leFﬂ@ fe&IAt
wi Il now be defteicheblunitpi0.ef erence to FIG 4B. [60] In FIG 4B,

pi cture o0 be C det erm ned
based ontemporay reditt sl 228 et LRI EREHSRR: BLA AR ShiRe

t enpor al I eveﬁe%ﬁnoegandaﬁuétf éFéft ePrefligtien yadee Qf@a@epleﬁﬁ&fd@u thegirigipal picture,
inter-view pr Qféte(bS/ lg@ﬂibratidg ORI dMD bk nﬁlm VieR iffafé &Qudded, €Mpor al

| evel s t[&gt ar% S§ict det e{ ? value are sel.ected to be
encoded ‘USi ng |ﬂ‘iperF 1vloébvﬂlc‘? eélg‘? ¢t 'Y gr(?d‘1 PEH5EeRce BicBRsdR p predptepined
anong non- ancmemopy andperformy itE}- vieweprediotpor axlterhpora| predidiah by eeferingso the

criterion forghRa rétleREdBitatek OA‘cchdl Qﬁél‘e&%d%trﬁ wﬂgn ﬁ&pMcHJ)r a‘lntes k0
vary accordi n?lﬁ@%{etdgej characteristjcs of th ti-

sequences, Rigrures der G- thnﬁﬁgglqmapﬁéqmp(%%@rqdwupp Oulﬂé?e For
exanpl e, whenstepdtn te nemrarg|Hdvwevar, laﬁkmﬁﬁg\tovthepmsdnslnmaiudm @h; R févdSelry

of a large digtane ?efg‘gﬁé@ﬁﬁ" I%gﬂﬁ '11 1@\@&){6%&?58 A ﬁE rllne%‘lmn}lt b lr&Vde-

image, it is not, necessa non- anc PES"Us Mg
i nter-view pr&gpieed Brth elcﬁqu’h“ﬁ”t@é@ém B RP yngored uﬁi%mterrvxe@frmecilamom evel s

of 1 or[6%@ss nByr da:empreeﬂll @il do bisdog thie licdiire YRB W thE Sdbid #0WanddBEhnN an

extrene case, r p ma redi.cted W thoyt usin

i nter-view predi ction. 4§ %%%gs%% éurlc)r(ﬁ% Eaa%cﬁal{oge ﬂ?ﬁwwgow ﬁ@c?ﬂ)‘in&ie%&o o
an exenpl ary ¥iisenl iew toghatohthe picsere |420 ﬂllq\nehﬁ@wcepitslrafoomtang/mm t
220 encodes tfeditibd dmdM@Viré ARGEUERH UERCRS e BSERE nﬁﬁlo}}h%e%ty%lghﬁ@t I on
or selection I surllttusof @Fhe control unit 210. In other words, t

encodi ng uni t© 516 88f V&% icodes the nulti-view i mage sequences
usi ng at66least ThmElC@feSlthﬂt eredetayminee Hy el contrelnulitt2d fpor talbe pefetédetb ifan
based on the geiQisn ik L I

210. [63] The e@codlﬁr}ga uﬁﬁ%%@%%ﬁ?%ﬁgﬁ%rﬁ eﬁ’? Iétegﬂrag(’rf%%fébgesﬁé@#gt%
mul ti-view ind ®Buences and subtracts a prediction value of each
pi ct ur e[ om t Refenmgg:adato FIGe 2 ceordinfes ebyxegpiay ambﬁtgméﬁﬁdf thexlresdat a

of the multi '1\&(]&1\9{0%17’% tﬁg%ggﬁg%mt b.% é{leggﬁ\ée[)%n%ghé:stth mU.ltl n%g\y?rg%dl ng

unit 220 stores reference pictu rmn ed
performs i nt eYIUPERN H@@Blee?‘?déﬁa B@Wé%@ﬂ&ﬁtlﬁﬁféﬁﬁ%tﬁmnﬁiw resaftef theng t o

t he stored refoarengg: 210Gk ¢ ®EethAGasH Hﬁibtﬂﬂa ita réf&@née%h@eﬁl%dls&f for 1n\f‘é}5'\new
non- anchor plc for inter-vie

[ [ ct ed
predi ction and wt?on gmfm?ergg%‘ C?DICS%ed 6(55 d bléogt 8?%9?’} E)“F‘h@e G it
However, acco#ldi d@@rmeﬁ Wéetb@@@e}nplctumﬂ@ m¢femmerd toifor iner-nie predietsmathy t o

store r ef ere r\ﬁ'@ocﬁhg ﬁﬁil‘ 2230 én‘%ﬁdés 'Hlf%fméﬂo‘ﬁ‘%&ft% &\ettéﬁiﬂlaggn R g@&y m]co?r
pi ctures determ@ by the control unit 210 not to be enco st n
[ oNn.

inter-view prll-ﬂfi [ 65] For exanple, in order to encode the
pi ct ur e[6820 i nSintredeseromdion dvpeaformabion deteietihid fvhethefdach préure Bit6 bs!r €S

422 d 424 |
to tﬁgt of the %fegtg" ur eg%%(ﬁ &grep%r? {A Iﬁegdtéclﬁolgc %gxggnqn ag’lo}l ‘?e’l?e&hevf?e‘i\%s
predi cti on arRictpFes todreaeiesed ﬁ%‘@p{@th@dllctt@feb@r smt@r‘edw ipredidtien ireneinged in a

parameter for each picture.

[69] FIG. 5 illustrates syntax of a network abstraction layer (NAL) unit header according
to an exemplary embodiment of the present invention.



[68] Since determ nation is performed for determ ning whet her each
picture is to be referred to by other pictures for inter-view

predi ction, information about whether each picture is to be referred
to by other pictures for inter-view prediction is included in a
parameter for each picture. [69] FIG 5 illustrates syntax of a
network abstraction |ayer (NAL) unit header according to an exenplary
enbodi nent of the present invention. 9 [70] An NAL unit is the unit

of packgUdpzati om NAL uRdethdaina o]f PidReEz260€ of \MagtlBith, FRRAMBINAL Lfte! udes
aalbn or nat,l on

data about a gj ni r about whet her each picfure
is referred tg&ge%@t %@&%i GRligy Brely H%Ctélﬂq’élggwaﬁl%&?%t i""g‘ﬁthie"ge‘alc£ picture
i ncluded in aif edite by piderdetuien ferinter-view redictivndelimdiud§d/ib)anRéAle nnik ng
to FIG 5, a gydfepih #H&T8BE endddda ref idc_view is added to an NAL
unit he r accordi.ng to the related art, thereby indicating whether
each pi 2?ﬁr e i ?efeé’flﬁg Foe[g[Gt g By n@f‘ﬁgﬁmeﬂf diahﬁr%sldf;{)"ﬁe"i’ rit addegiteap NAL unit
predi ction. Fbeadexawpiding tortlkd refagdd ar thewibglicating svhstheteath picture is referred
cor r espondi NG PiCEMESibtSe > j r rLnter-view
oredi ot i on and pertigret frahEeAgh riierthy fir Rhb 83, 19ial
referred to biPeaRBF gfiostespoBding pictyrpissiefoyied jp P etherdiqtenes for impr-Bewice
new bits are peaicgoednd Gal il ide efiew£E nvdaB¥vhat tBe Hitfiré% nBt RPBRY to by other

‘reserved_zerQg. rebits' .is_also added to change the nunber of
reserved_bi tsBte[“%ﬁﬁa&é#%rvrl%v?lﬁleglggﬂn'to FIG 2, when the encoding unit

220 per{6¥ns efEsaingy bitp pregissignedrie dub el ifcoriewt, a oyntabelementef er ence

pi ctures ref eftagvddozdy_fBRCHitd A Rdb@to dnah &Y Y hdifbdd of fisel bPRiand

t enpor al_- pr edi %t%ton. @ ign%ﬁ% 2eI ﬁmarlllt Ref Pi CLI2§[§ i ndi cates such

i nformat{dn. SFREEIHRESHTT B2 WArH s racogiedini2Al eesiprarsifaroding i also

pi cture servesncadesdnfosmeti@nabeuiielerence picgees tforred nt treach piotpe fod itér- ew

pi ctures that,d@icHet al%téﬂlﬁoﬁis%ﬂégit:ﬁ&ﬁ %Cgrllpix%ﬁéﬁ{e%?‘ﬁvt\azﬁch@ %dié’a'te%gﬁch in-
y .ot en t I'ng

predi ction are not re§f erred t ) er pictures ‘he enco

unit 220 encolfER2e SHSP the aopig) Ynitedd 8 deisHuiBaTwRethar pagh pieflite sepkess & he
encodi ng uni t re&@encepiaute sisédhfoointaiviewm prbiton, pefhetLMmaiolict bHiess kRfence
ot or i ned byPF R0 AR Fea Y LE rbaSEE I Maiiil) Ghet 81 @
i nter-vi ew pr&¥Peing gait 229 sacodey the papiew imjasnsegpnces. ct ure 420

illustr @aﬁgzi nTElllszhéliﬁtHeSen&(thﬁl‘igjﬁﬂt mdbéﬁelﬁlﬁfb&haﬁibﬁ_alﬁ&llt ?éf&@%%rpﬁom&bﬁ)r
D acent vi el b Phs TSR SRt kP T A L avBehet Sp i cParaet b e
i nf or mat i on reqgaPwmy2 ot fi g tefesrsd 4 for iviet-viow piedictine| uded i n

" Ref Pi ;:pﬁt L t F@N@dé_ﬂﬂp%e, %@I?ﬂlg Ip{w%rt:, Qtz@%lw@efﬁéa)itn@fm @Iggsggka%azagg&dﬁlg?o the
present invention, or.mat i a e picture ang

det er ni ned byre%aﬁ%i %ﬁierpd?mi?ﬁ g?z ?fg&ﬁc}f’ca[“’tﬁl ahave @fé’fe@%@e Bicae fE&at or
the picture 4&fadest views fortbdtwd ée pictureRE0 Rreakfesmmce pi¢titesAad aifclintgion O
anot her exenpleas¥i [ t EeSeRE il 100, 3]
unit 220 al soegérfcg%?g& ﬁhﬁ‘ﬁgérgr%t?rag% a iglﬂt pi gﬁl.{u?ée/??]?é]?gclfl%‘g&ﬁpq?%gamg t©
control unit dutFemplaseemhedionedf of dherpyesent iayentior,iniormetion abevt thepictures 422
t enpor al pr edimit42dnierndined $¢ tHescohtiel 1wQAJ @6t ok esfBRhEORACHuRE Bordhe picture

bi t stream asg@-“l EIdgsSE i‘ﬁ) |Ln detail with reference to FIGS. 6A
& hrdficligatin REficl i -

and 6B. [77] ) strates syntax of a sequence paraneter set
accor di hplt o afcexding taptherpeuiptenembpdinteat efithepasent myentionothe efct8ing

Referring to 2206450 dnb6es MFeshdHdn dbbit p?e%gemlécieafsbﬂﬂ&ecoinﬂm{nﬁ%b?@be
for specifyi n%égéctures sel ected. by the control unit 210 in a
sequence par & q,dug&g IHWHVEWCHS%C Qnan temporal prediction and inserts the encoded

information into a bitstream, as will be described in detail with reference to FIGS. 6A
and 6B.

[77] FIG. 6A illustrates syntax of a sequence parameter set according to an exemplary
embodiment of the present invention.

[78] Referring to FIG. 6A, the encoding unit 220 may include information for specifying
pictures selected by the control unit 210 in a sequence parameter set and encode the



10 sequence paraneter set. The sequence paraneter set according to
the present invention includes a syntax el enent 'tenporalLl evel nmax’
and a syntax el enment "useinterview predgtenporallevel[i]". [79]
"tenporalLl evel _max' is information indicating the nunber of different
tenporal levels of nulti-viewinmge sequences encoded by the
apparatus 200 for encoding a multi-view imge. The multi-view inmge
sequences illustrated in FIG 3B have tenporal levels from'0" to

*3', and t hus sequengeoraadmdienset. Thexéquerke 'patamefeBOdt according to the present invention

“use_intervieypr e L LSy i nfo ' for_specifying
pictures to be pr%g?éﬁﬁg’g%lgﬁglgd%eé@p Eisali‘rlgé\%}‘nn?afé(r 5‘5/5?%%%?‘%?‘5 e n|E)on and
t empor al pr edi &eiBiervigwepred demaparalelgvellifdi ction is perforned on only

pi ctureg79in a temporadllevet\dx’ &f infokma@in indicatdi thémithKer oft@iferent temporal
use_i ntervi ey feog temparal Level L Lf is '&'dbantﬁ tus 200 f di

‘use_int ervi ewe_vgrse o ﬂngalFi 8% &{4IF]ces prgodqa by inggpparatus ZU0 for encoding a

'use_i nt er vi emubi-gigvtismgerEielnenieiviest imaga yeduense illuspatedin FIGhAB hateues

‘0" and " 1" akdndor@GeveRiRITEY 0| Ddichl ABMNGLNEmAP G 4Fes in a

cor r_esp_?g(ﬂl ng tenporal. | evel tare I‘@?,I cted using inter-view

predi ct 18N, [ 82ysePrierYipRsPIPg %F‘P‘gﬁlp el[il’|ipipbgrmation for spgcafying Prsires to be

pi ctures. Si npedichiee-anmided ugingintaratevapredipti@rindtténiporelgodietbnuWhag iq@t-y

inter-view predi.ctiap: = i ryi e rali I , s not

separ at el y seq s Oign Dok ol UG, LETRALA G dech oS £

par anet er  set FHE@ disggntcsvigmonrediterapastiplenslll I dahbdindent of the

present i nventuserinte[\8¢hy_préd_kdniporfSlevdlfrg isont rol unit 210 sel ects

pi cture o be.predjct.ive-encoded .usi jnter- view prediction and,

t enpor aITSIBr edi c f’olﬁ{ afé‘é r%@r??%%ﬁ%lrgeya&’év’@f‘%ge 1o hrckme ﬁ‘ﬁ%% o e

pi ctures in aflpainformanion indioatieg whethenpidturas i awsiresmgpgadhyorgrled ated.

However, thosgreRictddWis@$ imBY viewRedigione! ect ed based on views as wel |

tures in _a tenporal |evel of

as te | leyels. [8 For . ex LEe, pic

20 Uor IR ¢\ o bR R ebaRLE AT A b oGt S oo
view 1 are i npedictveenqodetiisiigohlnimtertvisvppredictign,pr edi cted, and
pictures in a‘&@_fm@fv?éw_'p?éfcﬁkengiorahﬁe&éi’m’%‘R&Qegier%fé}rsgé inamlti-view

or odi ct BRI | EIGaiD HERES Sk GF b Sobepob @arAFisF sy RE0neHl GOBer and

tenporal |y predngilay embedisehedttkepreepainaétion. f or each view. In this

o Tequa. | Bey TRaP, e PhnsElpld SR RaE e B RRRERR clbods g inl

i ncl udes synt vgwaredigtiongnd temporal prediction based on temporal levels. In other words,
pictures in a particular temporal level are not temporally predicted. However, those
pictures may also be selected based on views as well as temporal levels.

[85] For example, pictures in a temporal level of ‘1’ or ‘2’ from among pictures in a
multi-view image sequence from a view 1 are inter-view predicted and temporally
predicted, and pictures in a temporal level of 1 from among pictures in a multi-view
image sequence from a view 3 are inter-view predicted and temporally predicted. In
other words, pictures to be inter-view predicted and temporally predicted are selected
separately for each view. In this case, a syntax element for specifying selected pictures
for each view is required.

[86] Referring to FIG. 6B, the sequence parameter set includes syntax elements
‘temporal_level_max’ and ‘use_interview_pred_temporal_level[i] Gr.

[87] ‘temporal_level_max’ is the same as ‘temporal_level_max’ illustrated in FIG. 6A,
but ‘use__interview_pred_temporal_level[i][j]’ is different from
‘use_interview_pred_temporal_level[i]’ illustrated in FIG. 6A.

[88] In ‘use__interview_pred_temporal_level[i][j]’, ‘i’ indicates a view and ‘j’ indicates a
temporal level. As mentioned above, it is assumed that pictures in a temporal level of



"tenporal _| evel _nmax' and cuse_interview pred_tenporal level [i][if.
[87] lenporallevel _max' is the sane as 'tenporalievel _max'
illustrated in FIG 6A, but "use interyijew pred_tenporal _level[i][j]"

is different from use_interview pred tenporal levellic illustrated
in HG 6A. [88] In "use interview predienporaLlevel[i][j]" , T
indicates a view and 'I indicates a tenporal |evel. As nentioned

above, it is assuned that pictures in a tenporal level of 11 '1' or
'2' from anongl’pirCRur@s amon@piotikdsiin ¥ @it -viBRgienag € SHIRARE filofrDAVidwMi LW idter-
are interview i.G: ral redi. d. and pictur dn. a
temporal |evel' oflgl]'e?f‘tc{%Fi P g@#&%ﬁ%?ﬁ?égf&u?dg%lﬁ%ﬁ%%%ﬁf?e}]%ﬂ%ba&ﬁqvﬁﬁogei from
sequence fr om?EIO0E BifuBesdp @ M- e image peqpghcstieogn a figwt earp Oitextligw predicted
predi cted. [ 8%hd tepohlly pectisged. CUSE_i Nntervi ew_pred_t enporal

level [1],bd] " is.%.1 ., “use interviewnpred te Jevel [1][2]" is
DL o elu il eRer e arpapr e Glios )

“use_i nt ervi evisprist¢rtiewymwedataneposdl [ 18Y4IN[2]%is ‘1°1"
Tuse_intervi ev&sgr-gw-gmg@ltén?@h[l@},e[ 378 ¢?0' . and
cuse_interview ?Ted tferrT)or al | evel T3 [1 ['3],i§‘0',b'. The values '0' and
"1' are flag i RPIPIRESBATRERPAILAG M hes i ctures in a

corr espondi ng ‘Useniperdew | peatk kemporal_8vd][3][2Y1ieW’ ) aidge sequence from a
correspondi ng«\i . [ j Lat.et Ve redi{,ction _as.in.
FG on o0) FraieBis HELkat BBl S0 MRV Bh P aRndein
i nformation (BEPRipREdicgEnswhehapirgreongroasspepliag jempebd divekint wiltche
present i nventieanmak®ddquilrt Gk NebricBpdnkdfag & aﬂe@?e&di&pmrfggnﬂéﬂbfewﬂo
may i ncl ude inf g{CI ﬁi on Fféér6 peci fying pictures selected by the
control unit 2E8'ShH f‘sng 1 ssage and encode the SET nessage. [92]
The SET [9ssag&lGHGidlbtratesmaiupplamontalnharcementinfoedation (SBD makesage vi deo

coding | ayer aiddiyoladCkitBflatyl dMvdeinhdht 6f (B bieOtht ien@ACh Pi cture,
mforma? n ab&uﬁﬁ%ﬁﬁén unctions, angmtnfor tion required for.
random &ccess. T & é@emm&g YR AL MEY Eclude S prgration, for specifying
separ at el y depichess sbigctad by ge.coiling uBRI210bstha§EI aesagdind@nt@lettheSEL

exenpl ary enmbgdiggnt of the present invention includes information
for spe&g‘kyl ngaﬁ‘lacgtures sel ected by the control unit 210 for

inter-v pre Fbmesspepdt agqitienainfeymation gagpisedioldecade arvideo cadiag layer
cuse_i nt er vi emndphayinchide timirgripfoi@btiicnet édch picturt, oM naSoiltpasScann
FIG 6A [94] 5. 6 4l . ssage Aac di ng to anot her
exenpl ary errb%l #t%nﬁtﬁgflhﬁoﬁg&%?‘g%@r# : F%\Eg%({zl&o%? %fggl]ecﬁ{ %S%ge 61y afko
"tenporal _| ev@plllpfﬁ;pforgﬁﬂon separately defined by a user. The SEI message according to the
_use_i ntervi exxeRipRay eibodimbRIgI Hepredetiibdtbh ifchrle@intbihaBRor peclithRg e

in FIG 6B pictures selected by the control unit 210 for inter-view prediction.
[93] In FIG. 6C, ‘temporal_level_max’ and ‘use_interview_prediction_temporal_level[i]’
are the same as those in FIG. 6A.
[94] FIG. 6D illustrates an SEI message according to another exemplary embodiment of

the present invention.

[95] In FIG. 6D, ‘temporal_level_max’ and
‘use_interview_prediction_temporal_level[i][j]’ are the same as those in FIG. 6B.

[96] FIG. 7 is a flowchart illustrating a method of encoding a multi-view image according
to an exemplary embodiment of the present invention.

[97] Referring to FIG. 7, in operation 710, the apparatus 200 for encoding a multi-view
image illustrated in FIG. 2 determines whether each picture included in multi-view
image sequences is a reference picture used for inter-view prediction. In other words, it
is determined whether each picture is referred to by other pictures included in the
multi-view image sequences for inter-view prediction.

[98] In the method of encoding a multi-view image according to the exemplary em-



[96] FIG 7 is a flowhart illustrating a nethod of encoding a

mul ti-view inmge according to an exenpl ary enbodi nent of the present
invention. [97] Referring to FIG 7, injoperation 710, the apparatus
200 for encoding a nmulti-viewinage illustrated in FIG 2 determ nes
whet her each picture included in nulti-viewinmge sequences is a
reference picture used for inter-view prediction. In other words, it
is determ ned whether each picture is referred to by other pictures

i ncl uded in t Medimeht of thé prasantrinyentie uep c@se h@r-arichbegictuies wrensredéted i19ng
[98] In the m?ﬁtg‘-)ﬂ \9f 1‘&1@&89'11 %l O?E}etdicﬁV%-glyxohiqggﬁ RCHoRr %'cﬂcg tic(%urtest1 gsing
exenplary em 12 _%Ogl ment of the present 1nveftion, onaly Sde

non- anchor pi & EeW RFeligicadlis eRnly)somgPirHics aroveises il etherarictins fazad
of predictiveimacdew Ppeedidtion! Tethixdid 2 GhRfermingd WhedheskR ictudd RlreféirEMo

b1 ctures. 1or PApnePe PRt SR BE G GRBRSE 11 RS Pirisgecd

whet her each perdetar-gicwpredidtonrmay bepdeteymigtet daseg oo tammsalflevels. nt er - vi ew
predictijgey i N epEpRLANT201 SLENRFenBbdeh i adkl ew
pr edi ct i[gﬂ ma beliS determ qega ased on _tnenpo?g:ﬁ?ée{\ﬁ/?%s&ﬂ%‘gf\%%ﬁaéé

oper ati on 720%CHRYCE BHAS AIERSt orsoeldpEn ey REsdidtion &ad fennopa PrAdiqtion hassdon
i mge sequencés degrmipation dfagstation&1@f i nter-vi ew prediction and

t enpor al edi ¢, . t ! i er at.i .10,

[ 100] CAamIGE FPek @8 s dn B ARy Ofbefcs ARG BULED gt s
predi ct ed usi A HtinfeExiey ppdictm Jnditanpayplavedintioniaad p oredintian velip of each of
predi ction anthepiquiresliscubteateddidie tefor@aahpiolrd, tRrdby Gbtbr@gl 8sidual data of

subt ract ed fr%@é@g_ivg‘{\& Igﬁrﬁgglese@e%eg.re, t hereby generating residual

data of the multi-v Tage sequences. [101] Inter-view prediction
i s perfbHdd winteroview pesdéstion igparforped withens referieg i pietiresidatenpieedtia on
710, not to bepdrafdaranceotid b4 1F@ence PRUEOEsed Fr SteviBW phldidion! th&lby

t her eby speedlprégﬁﬁuglu‘;))reeglc%t| Oﬁ%gl@’d iaI létgi\é\aengmgff_l cient menory use.
[102] 1n nul t TEVT8R"P REGEVSRE & R O AY P OFPrat | on about

pi ct ur e$l@et er ki meldl-view inpgr yiore Zio@dinginfremetdreabencygicypies duteasined; ¢
for inter-vi eupchiiRli 7Dl @ibel:srethSOpiEARIURL: BAtli ARSI bRl £ oo encoded

bitstream More, s eC|f.|ca'lPl , Information i ndicati ng whet
picture is a PekiBiestsd dntpp bytifream, Yage srorificalise infoymaniop indiaging yhether each
i nserted i nt opiatupais ameferencd pictusaesed Pordhter-eew phelidtioh O¥ ikdric@intoRYpaRSeter

included in a i i nti one

bbove. [ 103) oy it pilte PRAARoPhiPbe Lty BUGIERE nliRe Bl RRE
a mul ti-vi ew birilgadeds aomgntinged abaykot her exenpl ary enmbodi ment of the

pr esg_nt [103yent FI.8 if 4 @kjvchet _ﬂlilFti’d’!ﬂgfaQndglh(_ﬁ of%acgd @Iﬂ?ﬁtﬂé\v $mafR et Riing
encoding a mujt,j.- illustrated in FI. sel ects pictures to
be encoded uselonalgr;ml%% éé%rein{/ﬁ?ag&e%{r)%dépg ﬁogﬁllea‘?{agef’telﬁ%e 8" prediction based
on tenmpbk4l | eReferingto &Her &itheappamos 200 forgpessling arpultiodewanagd ilustrated in

sel ect the piElQIne8let® pReurseMdRHAcAHRH Q8nk & lvidth FNWIRAEHAL tRABoaNd
tenporal prediction for each vi rétof the nulti-view inmge_sequences.
FAL Ll RO

. |
More speci fi cPHSIOMTCHAT irawPo ation Sl Q. heappyratie 20) mag alspan
a predet er m netbcvtk petaeetoseleactded usisg ia-yiéve predieson andempocdpiediction
usi ng i nter- vj redi 6f { 1g; INEScE Ol Lokt
operation 8201{(_)?%102 \g%l]??gﬁ %ltg l%lsuq)tg glghg%g% gésqu% é[jll\ff{i/r:% g%cff{ncéﬁg & équ S%hr? (r;es
based on the REMESLR &FMROslIgveblessoet apiedeiermued weare ofdj ag ahel pjctures

the pictures me;;ma@mdamngpeﬁaﬁm?reaﬂcﬁg@m @m@dliap%ﬂeaiﬁﬁ@ﬂcod_ed_ using
inter-v pr egj ennor edi ction,. and.the renaini.n
picture 1%Igl}] t hgl O%h?@{l\%?ﬁe{vtvﬁ? gr‘%g(_a‘el S ezgugﬂ%og S RRT-VPE dnags ﬁ?ggeélﬁis&@g‘?ﬁl on
usi ng one of thpsdectiphggyulioé dpesatianrs 1@nMotesppaificdllypthe gictireoselecidliiih e al |

non-anchor pi gjekiig 8i10 afelfRedibtivelen¥bRW ukiiB GRer SR SRARSI0A LA Eemporal
predictive-encoded usugglfl nter-view r.ectlf1 ction and tenpora
predi ction acEPEGy 2RGUE FENBINE PIIET i theRpli-view image sequences are

predictive-encoded using one of inter-view prediction and temporal prediction. While
all non-anchor pictures in the multi-view image sequences are predictive-encoded

using inter-view prediction and temporal prediction according to the related art, only



13 sonme of the non-anchor pictures are predictive-encoded using
inter-view prediction and tenporal prediction according to the
exenpl ary enbodi ment of the present inygntion, thereby speeding up
mul ti-view imge encoding. [106] During nmulti-view inmage sequence
encodi ng, information about the pictures selected for inter-view
prediction in operation 810 is also encoded and inserted into a
bitstream As nentioned previously, the information nay be encoded in
the form of aseagebihe aopanchoepicturesarepredeliverasedgaismgdntengew pedidtioh o
a bitstream ' .
bA® 551 a@pleglc't@n ?cc@fdﬂ‘fé‘to%@&re glaﬂr éﬁ{ﬁ&%@%ﬁtrﬁg gﬁgyh esent

appar atus 900.for ti-viewlmge ‘accor
exenpl ary enbb‘H’ePrté‘?ﬂ’ Beeﬂfnéé@ﬁ’ﬂu flrieaninagh engofif®} Referring to

FIG 9, [106 apfarapusl@0tw inclkesegems eaeddigy iriformatioh hb&llﬁhe@wﬂur@s selected
decodi ng unit f&%ﬁmr—LlégI&{redTaﬁnQ%B eq'gt}on%o%nélgo encgde I ve% fla’ 1{1&) a b1t 1%%%1

i ncludi ng data UENCEes enco:
of encodi ng a/thmenfioRgdaievionse ﬂ&déf@ﬂmtm neay herpacqredde the fomvedia seguence

Here, the dat paabeist ot sHESHTIUhdshagdiafMinkEFRASNSAMIBRERS | S residual data
of the i - Vi egquenc nd the hits m.i n¢l udes
i nfor maur[’}B 7:1 F?(l\’el é\/\}’?ea%ﬁoeci dqaﬁ u&?%’r“g aprarpjgaﬁ%tuﬁé(ﬁ(f iOF JFoQpng ﬁé‘&@“ view

sequences i s almg@faeq:cedul@e tarcexgmplags edbddimentf dre-présent ipveadoict i on or
i nf or mafie®) ab%fen‘ﬁﬁ?&)@@ @QHJ‘a biGatud d@@ﬁpeﬁﬁgﬁ?&%ﬂ ﬁb%ﬁd X'dgcvc\fdmg

0 ek
prediction and tgﬁ)ora predi ctl on. fg h? Upon recel pt
bitstrearn, tH&éXtraction unit 910 extracts |nformat|on fromthe

recei ve@l st st Teaaxtravtioeurs P2kt ik cedwns lapjtstidaen wxludiag da@aboutintul @4Rw image
extracts a pag 'ﬁ?ﬁc% eﬂc@%é&@ﬂh@ﬂle%ﬁlaf Qllic%& F% it Fide® atggggc%cﬁ {0%{1?” o

usedforlnter I ew Iction or a I'ndi ca
has been encoPf&Fnf §1Vﬁ’§f1qnnH€‘iC» e dafa ﬁb‘@ﬂ ithet - vagi lmweqvancep m@slémal data

Preferably, bofthaatultheressasd éeyjuedcl%? aﬁxxme dastieath WAulesIABrBoh A66ut
i nfornmati on |Q,ﬁé ar anet er

header, a se
an SEl nessage. tﬁ%l%ﬂ &ﬁépe ecodi ng it iRy s sedse %é% g?r APLTe Phrg for
mul ti-view i -Véa predicten @as@etn@twmabeun witegrerraadhqricten hirgldes dndwyled he
extraction uninftergzi&v prefRtisRdRl eRpothl friBcdBA ti - vi ew i nage sequences
i ncl ude bltstr S|dual dat.a t he | ti-view
mage. seq§lncelpop GupF @?f#h%ﬁtsﬁrﬁ@n& BE iRt i Qhagtarie e et ggenm the
picture int h@cmct bitsuraw Momgpeafiglipthesxtusiiomgut 9]10&a3hct@an§amheter in-
i nter-view prgdifisicath %Eﬂrct@ W&Eﬁhceqﬁ&me%écpﬁl S 6\9 Bleggﬁm% pra

i nformation extracted t he extraction unit

predi ction reRAfFpetEndicating cachpiciurehas Qe%’fenPP@dﬁ%ﬁ}n&mt@li W ippgligdion and
sequences, t hempbsl prediotict. lﬂnfenab\lg, IbdnaotmebéstanAyeme eXtRgRoIBRALEINGR Facts in-
[113] For pregigid 5.9 ref erenc i ctures
in a predeterm n% dﬁanljt'u}ﬂa% ﬁ.g nlgléf#%g&er g%qﬁ%n%% §§r %Ier & gl §?]81F1essage

i nt er - vii&M pr edhedscading PWé9%&)??&96%8l%ta@@eutdb%@wwle‘ytlma&e qsqwgfrsé@setdhm

are not o ref Sr b8 dforphation efBactedey tﬁ@éxtﬂa&'ﬁ&{jun\i’ﬂ AY. 'Pllie?&ﬂtaceiﬂoﬁﬂhé fhultf]t@ie\glo
nmenory base I n cte 1 on _uni
Thus,”the nunibe® SfblelitRioee ) B biaERS BE bl e B enr e

reduced sequences.
[112] Thus, the decoding unit 920 predicts each picture in the multi-view image sequences

using at least one of inter-view prediction and temporal prediction based on the in-
formation extracted by the extraction unit 910, and adds the prediction result to the
residual data of the multi-view image sequences, thereby reconstructing the multi-view
image sequences.

[113] For prediction, the decoding unit 920 stores reference pictures in a predetermined
memory and performs prediction. However, for inter-view prediction, the apparatus
900 does not store pictures that are not reference pictures used for inter-view
prediction in the memory based on the information extracted by the extraction unit
910. Thus, the number of reference pictures to be stored in the memory is reduced



14 during prediction, thereby allowng the efficient use of the
menory. [114] Moreover, all non-anchor pictures are not inter-view
predi cted, thereby inproving predictiongspeed. Furthernore, fast
random access i s possible. For exanple, when the picture 420 in the
second row and second colum in FIG 4A is randonmly accessed, it is
not necessary to decode the pictures 422 and 424 | ocated above and
bel ow the picture 420 at adjacent views to that of the picture 420
because t hey dusieg pledigtioly theeebhy allewargthmefficieot ust of the meafozy.ence

pi cturegiuged fNrebvd i ﬁb‘nea\f’{clﬁﬁ ?ﬁytﬁ%é 28 not-rxmé? Vlewédl & %&{: H}pr oving

random access are possi art
a met hod of dBEeﬁlHi“HB Speefh frrthe Rﬂl%y %@@05’@66%8 iSrRgssibje.dfr é&%ﬁdyl}ﬁn the
embodi ment of pichee p2@inethé sacondro and. se¢chli@plubeie FIdG. A IsQanEioﬁly l&ess%@ at

- apparatus 900|1 frgil' n 5%9’ Qib@()cfz%et 1{9(1 e%WZQ TRE%4 lgcaégabﬁg%grﬁﬁ?gow the

bitstreaminc i-Vi éWw I neg
oper at i on 10191““{‘% 2Quatragiageys iewstie thatipf the picawe 429&@Qal§e¢§eﬂle@@alregdy been

resi dual dat adebmiiRed fBild be ME@Mck PRUGeSRAY ERHGRSr-vibvh bfddidtidn OPRIs3fakoN
1020, the appar gt&iﬂn Ihcpraﬂétracts i nfor t| on indicating whether each

pi cture incl ub€ 1P PETPSARP PR sequences is a reference
pi ct ur e [UEdd f &IGi Wiepflowebarpillgstrating @method offdecatirty comulitindéve ahageg

whet her each pi j prediction and
LA ARSI B LSBT o0, O

t enpor al edi on fr t
mul £ - vitbili e % ﬁ%@ 0; fhegapparafys 9PQ &qr dlgeadingzn rulti-gew ingage in FIG. 9
extract ed. Tordcbuvas aebld;xreamﬁmmmﬁg duta itoat mdRidview iBag enbdstin bp@;d@dn a

sequence par ag@f(ﬂeg’he 84ta Bbupke ngiggs/%grg g@g ? eﬁ"&éts sarg &gy ald ﬁglhg multi-view

operation 103 e apparat us NPT e W
sequences basBRPES§EIUSBCSSnf or mati on extract ed i n operati on 1020 Mor e

speci fi ¢y, hh@eiﬂtidhl 1020,eM¢ dppageus9eq umllﬁﬁﬁatnﬁlq%%itﬁag wiRtHegesth
C on ase

| east one of or lan. an

the extract ed ? %lrn#é]? é|{¥lolrr1l ﬂgen u{t]hwe?’é@la edlﬁ?safs g&%?rﬁ%‘ieé’dcqni‘? R 5"
oper ation 102mtqr Jieyyprediction @l‘riefogmémlblmdmtlngeshﬁther eacheiasipy has been encoded
reconstruct i n@slﬁmtamkéw préiligiod ARIGEmBGIURBGESTon ftokd He ré&m%ﬁtkt?ean{ hfie

exenpl ary enb the present invention can be wiit
conput er pr og&g‘fi”rﬁnﬁoélﬁﬁ"eé%‘ﬂuﬁée‘ﬁpﬁ‘r‘iﬂgE FEERES 1k é@rfé?%‘?atfﬁ%té iy P]éi’ F’&Fa“ed To
conput er st hathisesudcinfametien ipclogedaimsin A lngniahexderp a seueicegdainleger, or an SEI

recordi ng rredgnggghgm% hekxitb@@sm ssion nmedi a. Exanples of the
conput e adagbe recorgg&ﬁl&nedl um i ncl ude nmagnetic storage nedia

(e.qg., ragiog |l ppapaR 900 decodgs the pylthewdmpes wawmgripsed
nedia (e.g., @DhRGWMbimaion BMDE)ed iflloperatidreI020r MﬂﬁempsaﬁcuMyma 1 - h@tw can

i nclude carr hﬁf) q?énc(e?m% edid Qﬁlﬁsrﬂlcé lgaPtS (](;)J%belﬂga VoW 1etiatc d[)lg\gilé femporal

conputer rea cordin PSCFI
net wor k coupl &8 IEWPpIERS%df ory §1eé%te§dnfoﬁra@thnw@dé}mpud@ dpte g¥fsastad inode

i's stored andopxstioutleg) isnddedtothd prodit@sh eas)tHRfbby reconstructing the multi-view
image sequences.

[119] Meanwhile, the exemplary embodiments of the present invention can be written as
computer programs and can be implemented in general-use digital computers that
execute the programs using a computer readable recording medium or other
transmission media. Examples of the computer readable recording medium include
magnetic storage media (e.g., ROM, floppy disks, hard disks, etc.), and optical
recording media (e.g., CD-ROMs, or DVDs). The other transmission media that can
include carrier waves (e.g., transmission through the Internet). The computer readable
recording medium can also be distributed over network coupled computer systems so
that the computer readable code is stored and executed in a distributed fashion.

[120] While the present invention has been particularly shown and described with reference
to exemplary embodiments thereof, it will be understood by those of ordinary skill in



[ 120] While the present invention has been particularly shown and
desciibed with reference to exenplary enbodi nents thereof, it wll be
understood by those of ordinary skill ijg 15 the art that various
changes in formand detail nmay be nade therein w thout departing from
the spirit and scope of the present invention as defined by the
following clainms. 16 Clains 1. An apparatus for encoding a nmulti-view
i mage, the apparatus conprising: a selection unit that selects
pictures to beheartihetechrioss chgngestieformi aadidpeid diag the @uda tkrdie W o@|departing
prediction from.muktimyi i % oral |evels:
and an encodigg unF%bFﬁggm%h@ogeééﬁﬁgﬁgéﬁ%g ggggﬂggﬂiggﬁﬂ%ﬁﬁngCEmn$
inter-view prediction and tenporal prediction, and encodi ng renmai ni ng
pictures included in the nulti-viewinmge sequences using inter-view
predi ction or tenporal prediction. 2. The apparatus of claiml,
wherein the selection unit selects non-anchor pictures in tenporal

| evel s that are less than a given value fromanong all pictures
included in the nulti-viewimge sequences. 3. The apparatus of
claim1l1, wherein the selection unit selects the pictures to be
encoded using inter-view prediction and tenporal prediction for each
view of the nmulti-viewimge sequences based on the tenporal |evels.
4. The apparatus of claim1l, wherein the encoding unit encodes

i nformation about the selected pictures. 5. The apparatus of claim
4, wherein the encoding unit encodes a suppl enental enhancenent
information (SEl) nessage a sequence paraneter conprising the

i nformation.



16

Claims

1. An apparatus for encoding a multi-view image, the apparatus
comprising:
a selection unit that selects pictures to be encoded using inter-view prediction and
temporal prediction from multi-view image sequences based on temporal levels; and
an encoding unit that encodes the selected pictures using inter-view prediction and
temporal prediction, and encoding remaining pictures included in the multi-view

image sequences using inter-view prediction or temporal prediction.

2. The apparatus of claim 1, wherein the selection unit selects non-anchor
pictures in temporal levels that are less than a given value from among all pictures

included in the multi-view image sequences.

3. The apparatus of claim 1, wherein the selection unit selects the pictures to be
encoded using inter-view prediction and temporal prediction for each view of the

multi-view image sequences based on the temporal levels.

4. The apparatus of claim 1, wherein the encoding unit encodes information

about the selected pictures.

5. The apparatus of claim 4, wherein the encoding unit encodes a supplemental
enhancement information (SEI) message a sequence parameter comprising the

information.



