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Met hods and apparatuses consistent with the present invention
generally relate to encodi ng and decoding a multi-view inage, and
nmore particularly, to encoding and decdding a nulti-view inmage in
order to f It er-view prediction and tenporal pregdiGtl
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[2] In nmulti-view imge encoding, inages input froma plurality of
caneras that provide a nulti-view. nmge are simultaneously encoded.
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[2] In multi-view image encoding, images input from a plurality of cameras that provide

D)

a multi-view image are simultaneously encoded. The multi-view image is compression
encoded using temporal correlation and inter-view spatial correlation.

(3] FIG. 1 illustrates sequences of a multi-view image according to a related art.

[4] In FIG. 1, a horizontal axis is a time axis and a vertical axis is a view axis. In multi-
view image encoding, an intra (I) picture is periodically generated for an image from a
base view and temporal prediction, or inter-view prediction is performed based on
generated I pictures, thereby predictive-encoding other pictures.

[5] Temporal prediction is performed using temporal correlation between images from a
same view, l.e., in a same row. Inter-view prediction is performed vsing spatial cor-
relation between images at a same point of time, i.e., in a same column.

[6] In FIG. 1, each row shows an image sequence from each view for a multi-view image
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.

[7] 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.

191 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



over time, and each columm shows an i mage sequence fromviews 0, 1,
2, through to 7, sequentially fromtop to bottom The view O is a
base view and an inmage sequence in the first rowis fromthe base
view. Pictures included in the inage sequence fromthe base view are
predictive- encoded u3| ng only tenporal Prediction wthout using
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i ncreases. in mulu Vlew image sequences are p1ed1ct1ve encoded and decoded using 111te1 -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



[ 13] As described above, according to the present invention, only
sonme pictures included in nmulti-view inage sequences are

predi ctive-encoded and decoded using inter-view prediction during
encodi ng and decoding of a nmulti-view inmge, thereby speeding up the
encodi ng and decodi ng. [14] Moreover, when pictures that do not use
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[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



[23] FIGS. 6C and 6D illustrate syntax of a suppl enental enhancenent
information (SEl) nessage according to an exenpl ary enbodi nent of the
present invention; [24] FIG 7 is a flowhart illustrating a nethod
of encoding a nultl-V|em/|nage according to an exenpl ary enbodi nent

of the present invention; [25] FIG 8 i a flowchart illustrating a
met hod of wRCHdIREsd Mul ti-view i mage according to anot y
enbodi nment ? ﬁe present invention; [26] FIG 9is ab é |ag%§%
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i ndi cating each i'ctures 1 nc
sequences multi-view image sequences using one of inter-view prediction and tempor: al
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 muiti-
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-



4 WD 2008/ 126986PCT/ KR2008/ 001262 is a reference picture referred to
by other pictures included in the nulti-view inage sequences for
inter-view prediction and data about the nmulti-view inmge sequences,
extracting the information and the data about the nulti-view inage
sequences fromthe received bitstream %and decodi ng the data about
the nul ti sequences based on the extracted i
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[46] According to an exemplary embodiment of the present invention, the control unit 210

determines whether pictures included in sequences of a multi-view image (which will
hereinafter be referred to as mulii-view image sequences) are reference pictures that
are referred to by other pictures included in the multi-view image sequences for inter-
view prediction.

[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.



tracting the information fromthe received bitstream and decodi ng
the data about the nulti-viewimge sequences based on the extracted
information. [40] The information nmay be included in a seguence
paranmeter or a supplenental enhancenent infonnation (SElI) nessage.
[41] According to another aspect of thé present invention, there is
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exemplary embodunent 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 sequernces 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
perfornms 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 determni nes whether each picture
included iy i-view image sequences serves as a j§

pi cture usegzpo{ﬂwr?%er-vi ew prediction. In other words, ﬁgﬁ@gﬁ

unit 310 determ nes whether each picture is referred to by ot her
picture be pr edi i n b [-Vi ].
Accor di igg]?o anP% %garrg ptééie]?th? H%ﬂtg%gw%'aﬁenet ue?cegﬁccglcﬁnegs IEB 1|elr‘;"\[/en § 1cl)"n
the control uhistrated in Bl éc%BIC@iQ:J;‘HrleéhetS@C@é 1@W@n@|won¢¢crigmnmf@ﬁim ew
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for inter-vi e%f&%ﬁc@'p‘f&hl%‘fm @ﬁ&%@v%ﬂedﬁ 8& Eﬁhé?icﬁh@%@” al |

non- anchor pi ctures "are ctive-enco inter-view

predi ctilofl and Hosieyds W thwéliﬁ HEV dMAgaSGGRVEPrs tq the rcaplary gmbadingat iihs
Some non- ancheiesgait Giverits illsstagdiin FRG. -4, @ Widure d2Einl tﬁ@se&@@@foﬁi\lz{l@ls@@nﬂhe
present inven c t i redic

Bnd tenpor al 561 @ndp%solﬁ)?[e?é rég %@i ngfﬂlg%ﬁ% Jrr{&sﬁéonﬁ c%}Q{nBl ﬁﬂaptid
sequences bas @dhéﬂmldé A @hdhpecprd ealymn faonteaview pesticiion) Télfﬁé#d ﬂ? I;acmie 420
paranmet er f or repdrow (ﬂﬂﬁg fcﬁ@@ﬂ’l@h tRCRbald ot and irdtiowingh Al DPictuRBOS in the
sequence into_a I;l)clsural ést Ie\éte % i nldigrdeﬁrtto all ow only sone of
the level s to*%8 A B SRR Ob BRI Pe P hrage  decodi ng, as wil |
be desciibed i in demild-vigimimagesfegnenveeadcordiigho t1g: relagd]artflh@tragd in FIG. I,

illustrates t ﬁﬂﬁ%?és ih 6(Ycﬁh1§n15g1ed%ws'ﬁo‘r’ﬂ ﬁﬁbﬂg’iﬁﬁeanéﬁd}lﬁﬁ@%&l@%f%éﬁ By
to an exenpl ar

nt o |nvent% ﬁ% Referrin
to FIG 3, te ?}rpé‘Fm'ie%itnfgl"%‘elo‘fle‘é{er 1051 ‘?‘M‘“r"§§ it i 1J44¢ fepaences
nul ti-view i negerdsedoerecasmplaey eribadimertpbthalprdsentéh@ntén jiustateceis FIAMA,
i nt er posed be&ﬁﬁpora i, 9{ od?i' ﬁ{n&ﬁe?e?l é%@ﬁ%&da dd?.g nﬂﬂ%\ﬁ&{m gicﬁﬁéakra?é

312 are ' eve pi.ctures 316 an I nt er pose
bet ween p. ot UFEERA D By ?@?ﬂﬁﬁ?talres fanjrier-giew rediction. 1i 061%‘% meeds, | HG. 4A, only
t enporal | evedonednchér pagtares @i oddhmimieredlcolvene fonDdmaédyenonemehdripitures in

pictures of t%tnm&ﬁeledvb\%%e%ﬁ&?deﬁ%&Hgﬂ‘%&%&!&‘ﬁledf’é ion[ 93] FI G 4A

illustrates uence (g o an exenplary em
bodi menk38bf th@%ﬂ@gﬁvﬁlateﬁ%ﬂﬂ w@ﬁ/ infaga peqpenceniid pmperaljey el gesording to an
sequences i | |dj;&hp&iﬁ@habd‘iiuﬁér@-of%p@ésemgﬂmlflaﬁ ed by the de- termnation

of 't hev@\i/]vt rol A%éltto gégct ggmé glc etlgﬁuc(if% 111 %Qmﬁﬁ-v&ev% 1r nacge\%e%leléc&s (E,(Ellhgn

mul ti - equences i VIFE
or by the sel@é@dl@mm@ff thetpelegiof picoireLsing inteo viewguedicting apiie il dd widl now

encoded Usi NGhel RE@TbeY Wl rifeRAECHIFID. @Bld t enpor al pr edi ction. Thus,
ted in FIG . 4A are diffe

the mul i

e 0L Lot TR Ee SRR R kbt o B FlerBor i Hepeftnyingl g,
2008/ 126986 PO/ tkiRpQ8BlL 00l 26 P1(. 315, nfiprndrapiplues in a teniperahld vel of /Beare de-
i mage sequenGg$yiRAGGR) ¢ ISEQenthdetdrlﬁl %t@lt ﬁgwgﬁédu!tfoh Ut i Gfrdis) oﬁ}' gcr&es

picture 144 in the second row and secon lum refers to a ure
145 in the fill &MROGRYIAE R cEsHEs s Rfe St ermaned; Va g REs SEl.f-’étefﬂﬁo hecpgid d
row and secondingohteirviev@redidiioarand! tedvpopd] @ckidiction from dindighen-anchod pictirkme

pi ctur 6(};‘5 i “r}{egané&%ﬁgveﬁsoqﬂa?s@ﬂfesaﬁ%%ern%ﬁ & &’i’{lnﬁrﬁ%%oﬁ'o?&e‘l‘éc%o&“@thé :

t he thi row an erence
predi ction ofcontd ulg;t@tlg Very pgeprding to the cha1actenst1cs of the multi-view image

sequences, without being limited to those illustrated in FIG. 4B. For example, when
spatial correlation between views is not high because of a large distance between
cameras that photograph a multi-view image, it is not necessary to predict all non-
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.



[ 56] However, in the nmulti-view inages according to the exenplary
enbodi mrent of the present invention illustrated in FIG 4A a picture
420 in the second row and second col um does not refer to a picture
422 in the first row and second colum and a picture in the third row
and second colum for inter-view predidtion. Instead, the picture 420
refers to I ture 426 in the second row and thir Tﬁfliz a
pi cture 42‘882X08@ﬁ@h§econd row and first columm for terrplg:r 580405
prediction. [57] In the multi-viewinmage sequences according to the
rel at ed il Nered ;}nt%?

from amggid non Iﬂé% 1%%&%@1'( '(t:c{ e? %r% gd?.}ézft%fmrl g%ﬁﬂip%% e&b?ﬂg}eﬂyl {j[rﬁgseﬁ

i nter-view pr wm@ttomo&he emﬂéxgemlt 220 engpdesnthp multvmw lm&ﬁ@&qu@rtﬁe%bﬁé&on the

according to H&&nﬁ%ﬁiﬁiﬁbﬁé&c@iﬂ@%hﬁ%ﬂﬂle @if)ntfdllﬁmpﬁﬁﬁ‘fiﬂbthblnw&ﬂﬁ Iﬂ@enencodmg

| | ustrated t
o amang. nofLfmt B B TR aR Pt SR s BB RES L er
i nter-view predvgrédiionland Eiperal weedasion basedbisthe4latermimatiomarserpigdngesult

pictures in ogdnhusieel £t € ? ums from anong non-anchor pictures in
odd- nunbered rows are encoded usjng inter-view predicti Qn 58] FI G

4B i || ut¥ at es Thusicrding gt ?%%@‘@d’éfét‘fﬁghﬁi%@‘eéﬂﬁ“‘i{eéﬁﬁg}eﬂ“ f ynage
accordi ng to ssquexeygdanyrenogedietdn alvetdi eadhrppentfrannike ptigmal pifteid] A

Soquences. for MEAID el R ARl el Bufd\loPibbie SLRICITOS
predi ct [ as Fer m@tIMthnqodmllﬁe?2aé@eqsu%f@@nw Rlﬁmlfeéﬂlé? Biggeternyngd G

4B. [60] In Fﬂnéino;‘}&nd bz@'&ﬂfs@ﬁteiﬁeb@nécﬁétﬁhlb@félﬁ]:@leﬂ@{edldﬂfbﬁ by Ydf@¥ing to the
prediction ar e

P mehor o S ée‘iﬂe%ceglﬁ%ﬁ%2}05?1'5%3@%?1&‘6%mtﬁﬂﬂd@%ﬂﬁﬂlﬁf 3 BTS20
be encoded uspagjcedtadrpiarresfqyirteli-cew gredidtion andemparst geedicgon shoplddeur es

in tenmporal |g8yelfm th@ﬁlteuﬁf'}e Ho%%ﬂ E@&aﬁlg&b@;&qﬁ@s@m lﬁe@htﬁsﬁl iR ndf l%cesscuy
sel ected to be encode Sﬁ ter-view pr.e ICII%@%’?‘B f or al

prediction f rtBﬁoé?fr‘}EFém}‘fS RiC F IGraEqy Rgdicignin t s % s
t hat serve astemnicgd tyethe orntfodnni RE) getiebednradddoningrineeievtorahictoh. t he
control gapi t 240 vaf eaiﬁ %ﬂfe&jt cB&’e ﬂq@ 1cﬁﬁéﬁ%ﬁ1%é él%bﬁ%ﬁ oQ/fanH R&ond

m,l|tI-VIeWIrTB.?e se l'imted i

i 1lustrated igohprdn i &10%5?5 é]tbP‘éqa Oé?fél{ﬂﬂfﬂll%é%%en
views is not dalgagh]tbmus €1200f the bﬁngecm] ﬁé amefetnetm@emms&mmasviehat
phot ograph a JuthisnVelhg W TRGR lécft;ulaétorb%t dd“&ﬁﬁ%ﬁéiﬁq?!m& H{eﬁﬁgﬁﬁo&m

non- anchor pl ct ures usi ng I nt er I ew ction
pictures in te@t‘f}@?télﬁe‘l’féb%%ff@’f'y 1 or Iess may be predicted using
i nt er-vieey pr ethegfi¢tmrs thangde ideteanineX by BBRoKAS @nit DOMnENE boref@teditol f@S

2088/ 126006 F KGR HuSay Rosapte i K BB B0an ey speecigip

to an exenpl arsdididBodi nent of the present invention, the encod| ng

uni t 22[@7pncoote§eﬁ1hg b#aM tb IFIGI E%ddﬁﬁﬁg (SROUERERE HASREMON or B present
determ nati on or _.se

M tllhon re Ié(tpgg ctovntro(I) @w 1vi I n o%her
words, the erdBBaNAY ’lf €326 “B?%EI'?E 1R et FASOdeR M TTVIQY 098 nage
sequences usisagpeates] ibalse cimodesof parsmnaenindivatingdhti dtdronnagio 1etsehrpbﬂlal
prediction b%%ﬁﬁ’ol%ﬂutz'i‘@a_sdt%tvﬂ{eﬂle? @&dh%tﬁl% iSRG @ Pidne Whdd 18f intelQiew

trol t 210. d t t t
el Uded | n EHETHIN RRERD EgePed qHBHEES T DGSEPa00e e Prrb Bl on
val ue of eaclk2ipidettntigesf wigshetr !aaachQﬁctgrenafefq:nedttufc& 111tbﬂqaewlpyec@:emrthe| ng
residual dat %nQJle%bt%bEhco‘He? omiBEEn %%ﬁa@%@émin%ln té%rtﬁeddo%gf’”

t he encodi ng uni ores reference pictures In a e erm ne
menory and p@nft@dths inter-view prediction or tenporal predl ction by

refer mesu to tgiﬁ:e%ﬁ[rﬁﬁaﬂi@f@rp&@&%ddlt@ﬁ d&&@m@:@@&ﬂm@cﬂ lﬁlcﬁuhﬁs bt ed
art, en non-

pi.ctur relcteg ur e
"t er i ew prEATEL oy U PeBRpaPE e ErsHo b St Ngtrethe
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 layer (NAL) unit header according

to an exemplary embodiment of the present invention.



inter-view prediction are not referred to for inter-view prediction,
t hereby speeding up prediction. [67] Referring back to FIG 2,
according to an exenplary enbodi nent of the present invention, when
the encoding unit 220 predictive-encodes the nulti-view inmge
sequences, it also encodes a paraneter 9 ndicating the determn nation
result of | unit 210 as to whether each pict
reference‘%gg?@ﬁg&%ged for inter-view prediction, gnd:ﬂékﬁﬁ%aV%fmz
encoded paraneter into a bitstream Once the control unit 210

determ et cture.i s referr inter-
e ol " AERAPSGH iPhE L SR RAGH Stamn e . siite B MR o
det er ni nat i on geeesallytingdfides Heta@bmtm@illgm1¢m@10f01[rﬁsqm giomtwhether each picture

det erm nati onjJ 1§feﬁ%ﬁ Py @ e 8 et iR Vg phaRtiBe s 1@&6&&% Gt NIA e 1O
be referred tg%% oth(fq]‘é&)ctur es) for inter-view prediction,

information a SHERSS: cture is to be referred to by ot her
pi ctureg7flor i Metarsing ©FIGr Baisghiaoplemsnt ‘nall teflede_ivieva ipakiedret@rNADunit

each picture. héa@i%]hac'c:cl) fingo e rglﬁ&ﬁ%etﬁeéﬂﬁmﬂf&a agr\@h&%\ég{hﬁ)eapl%tl %‘f%u]le‘a“

llayer (NAL) unit accor to an
present i nveniq ®rpther @1WQ®08ﬁ9¥26%BPéFIINRf@08¥@M‘2 6l reipjdeayiewaL’

unit is the Uﬂieﬁns&ﬁatﬂ&;@ﬁ@stpbﬂ(ﬁhg pRtugd isirereigad ﬂ&iy&;the‘i ﬂﬁﬂesqaﬁnf%lmwlt
general ly incl ueg

ingle
Shether sach BotnrbaienPorbio v Hebtibt e lliedt MRt Sfaf E¥\as,
predi ction i spichicdsdaeidter-iesrprpdictianni t header in order to be encoded.
[ 71] Refenri ngsiRe hdvsbitPare ﬂss@fl@@l&?( n@l' %ﬁﬁ& vidal a_E}‘J’r‘lftax' e@’éinéﬁ't ew is
added to an NAL unldt he?der é e rel atﬂg{ﬂ g{ \?p r eby
i ndi cati ng whébiTerEeath Pt tilﬁrié‘ etPF Frressy r“és f or
inter-v(i&k pr eBaﬁmr@hachmFIéixarmlhee the mbdmgimut aEO ) pertonmd encodgsit tlhat  a
cor r espondi ngerf&b&ésqﬁt%nhz?nog%@&tr iy eh&® n@&'tufé’s ?&En&i t‘étw lefch Jn?t{u el B frlFex Nk

predi ction and ans fgol cture is not
referred to b@/‘e%‘%@r_a“ﬁlt%‘PEH‘@d"?‘B‘F“"i“n‘f‘éY“t@’f %‘\‘RP’ﬁ?teBF GLA¥’ inflipatps syjch da-
new bits are fasmitgmefintothe cadtrdl @hit Rirdarérenides véhetgneak pileasdites as a

‘reserved_zer C

reserved bi ts%&{@% ﬁ%h{l%lrlsrelhﬁmqhggﬁgggﬁ% fon E'l %ﬂeﬁﬂ#ﬁgﬂg{%ﬁélﬁtefmmﬁe
220 perforns BAEHE wgntei-tﬂew%h@we@eretsotrq{?mtbwmea%meSrw
pi ctures ref egiceding @mbyzmaaﬁhdd@lﬂcetmma-xﬁm ithde8bquéeneds, predi ction and

t enpor at7 Er edi fﬂdsO&P%ﬁhg ¥ ogf( %nﬁ ri?@ 5eflpfo(1:'1|ﬁ|a 35 z{bn dtI lg }e%%e gllcj: ires for

i nfornma Since con erm nes
picture ser v eafich gichire, difcan éﬁl@eatf)l%etfﬁlﬁblsh §§@i‘1¢1@g plcml@srthwe%dqmi@meétbmhp

pi ij ures thategd@ongift ZfS@ﬁMBto%%1éf@ﬁ&f@ﬁ6ﬁll&l—@lewlﬁ§dltﬁﬁn inter-view
pl’eICt are.not erre 0. en the.encodin
R e A R R R G AL HRER TR GRS
encodi ng uni tre2zg aetn@e@mlcm@@ramdﬂ%bcatb@abowe@hébénwehqopicmm@@ at or

each p' ctur e1ad¥afce19@5bmi%€%6‘%fa%ﬁhe fu'?é §d S 1&&&%&&%&&@5:@%&1&&&& are
deternmned b

trol un er I, e
"t or v ew prERREE O pigtesy ebpoded tome B RE TG Hape dptyeonting o
illustrated ian eEéﬁpla@kml@dﬂmmdéﬁie posan divegtidg irtfomenatieh aba therpictuieind??2
pi ctures 422 apdog 8 ellnﬁ r?flﬁﬂrhé‘p&a‘ﬁ%l ﬁlﬂg%gﬁld?% ﬂéﬁ%?e%n%& P{Cﬁ]lézfgl Ak picture

adj acent views t0o icture are reference pictures and
i nfor mati on ﬁ@@é?'&itﬁﬁqugéublﬂf{ﬁ?]e‘ét 422 and 424 is included in
Ret Pi clfi761' . Aeorigl to aﬁﬁmafdibmglal}%zﬁlﬁbdﬁﬁaffbf te)pr&sixaaicnBead, 1ef encbding

present i nventl ?out t.ur 2 2
det er m ned by l%t%gﬂgfg?\ nco Sulﬁlcilm% aboPﬂflCth)g Séieg%drélnt(%:lgc%} lcoélldlrntta%lqto be

the picture 4Repdedusiog 1ntq10\11¢yd erpdicioRandempprabprediction and inserts the encoded
information into a bitstrearn, 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



[ 76] According to another exenplary enbodi nent of the present

i nvention, the encoding unit 220 al so encodes information about

pi ctures selected by the control unit 210 to be encoded using
inter-view prediction and tenporal prediction and inserts the encoded
information into a bitstream as will B@ described in detail with

reference §g his fﬁws?A and 6B. [77] FIG 6Aillustrates WP%%@GZ

sequence par ane set according to an exenplary enbodi
present invention. [78] Referring to FIG 6A, the encoding unit 220

Ty §nol ude | BLACKRY A 8L BRELLNI0pRLGLAT 89 1RELBEL B DYl diPinyegion

control unit Rk sequence parane enc

2008/ 126986 PCHciudes Qmmqum tg@qmehteeehmaanmdewsm@t{ elemgat sequence
par amet er set ‘@gqgfemlag 15“9_-1& §@1ﬁ] i nvention includes a syntax
el ement errpor al

O e TR0 B el ROShaleion oo e Teumbeset ditfvant wapore o

i nformati on i kdelsaf moli-tike imagarequentestintddedédrytthe zpppta 200 érehsodifg a
lti-vi [ di
mul ti-view i mpge;. %ﬁﬁqﬁag@%?é%ﬂ?%w%a%é‘&gﬁaﬁ% ﬁlmﬁat%ﬂg ggggsbg@ﬂa i ng

a nulti-view | nm VI ew i ma equences |
FIG 3B have Ee&?ﬁbal lavels &pgt & 1 §mang thup otem:BOlaLé@va {REsis 3
't enpor g8Q]l eveluseEixsteriow ' pded_tdnfdlal_level[i]” is information for specifying pictures to be

_use_intervi eéYeRi;c ‘ﬂe%]}%@é%f & %t%i-{rﬂelu plédﬁctic{ﬂfear%{i%tledo&)ﬁ Pegﬁcnt%ﬁ%&}’

pictures to b I've-en 'on and
tenporal pr edV@WIWICtWéﬁqufW]@?G{!P@WIb P@GH@& in@riempor, pléﬁ‘feé phddobR’ aniny

pi ctures in ariREBOMAE_iheMadw cpfed ibmp@fal 18ve1[&1? 1s e’ ghds 4B,

use_i nterview ora .Sl

“use_i nt ervi ev’i‘/s%“e“dw{e@';%berda{emlpgl\?;l‘l[vfk‘z] is 81]

cuse_i nf?elﬂw ew use detervern oral_tempewdl [187el[3 Fagayie sseto ‘0o Th@valueFHe” andl ‘leme
‘0" and '1' afg ﬁfc@qﬂaﬁ&ﬁﬂﬂi@ﬁhig%e&%@b&ﬁﬁéﬂg aUBBEDBRAIRE RhipoRS 1vB] Be

correspondi ng_t evel are predicted using inter-view
predi ction. ?‘f‘g‘g&BFﬁg B’éel“vﬁe"épltegﬁﬂ‘é‘? ‘al level of '0' are anchor

i ct ur efs82] Si ncBwtuhm inaddngporgileveliofe’®’” ar engroe dicatrésv Binenthe dechou pichgescand y
P pIct
inter-view pr;?@d]fﬁde%co&dﬁﬁmg%rﬁﬁ}ﬂeﬁww gmgﬁggnoral level[Q' is not

separately se 83]. FI G ustrates syntax of a sequence
par amet er set “%“c—é,"é‘i“éﬂeWgP‘teS tsmePRbevall Bl et yersiRdYfstent of the
pr esent [83nvent FiGh 6B[iBdsfrates sy'ﬁtﬁ oféhBﬁqxielnee paraineet selldcbrdifosndbbat s

pictures to 3& B-Fﬁw %gﬂ’éédﬁn&%? é§§+t'1?ve'nﬂ lgr vi ew prediction and

t enpor a| | n ot her words,

pi ct ur eB4 n a PaHe: tid the candiehpribt 10 selpets péﬁt@eﬁ@tbqpé?%wwewodﬁﬁl geing tie@r-

However, thosgewpbtilttios afitbymabaDpldici&l Beteon Ragothl el 18\Wheasons)| |

as temnporal lp%’t&l'f;? in a particular ternporal 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 ‘17 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][j]’.

[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.

H [ ,

[88] In ‘use__interview_pred_temporal_level[il[j]’, ‘i’ indicates a view and ‘j’ indicates a

temporal level. As mentioned above, it is assumed that pictures in a temporal level of



[ 85] For exanple, pictures in a tenporal level of "1'" or '2" from
anong pictures in a nulti-view inmage sequence froma view 1 are
inter-view predicted and tenporally predicted, and pictures in a
tenporal level of 1 fromanong pictures in a nulti-view inmge
sequence froma view 3 are inter-view ptedicted and tenporally
predi ct ed. words, pictures to be inter-view pr ﬁﬁeﬂ
tenporally pre@; Fd(;d are sel ected separately for each v]ﬁgﬂ/ 98]@2
case, a syntax element for specifying selected pictures for each view
is required. [86 errin uence ramet.er .set
| ncl udes synt a§ Jél gregen s geér%mres%aégmél 'EI;/ 131% sequencg?romawew Iare inter-
“use_i nt ervi ewieyr madicedped mppralle pfedicheds alld mmqesm@mmﬂ leveho|‘ 1’ rfepm

is the same a§moﬁ§B1éﬁﬁéh'm'a@rﬁﬁtﬁW1naFé tddgbicatiReh 4 fieW!3Gre ffor- VRMH predicted
cuse_ intervie ed taglrrporallevel[l] is different from
“use_intervi eW"g G4 evel [i]" illustrated in FIG 6A [88]
I n ' use [89t er vilethiprase * u@mnmbw_qmdjten]q[q@l' levd[lijlddfiisat’'es a view and T
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[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-



[93] In FIG 6C, '"tenporal |evel nmax' and

cuseinterview prediction_tenporal level[i]' are the sane as those in
FIG 6A [94] FIG 6D illustrates an SET nessage according to another
exenpl ary enbodi nent of the present invention. [95] In FIG 6D,
'tenporal | evel max' and 12

‘use_int er\yb%gg?&%?g ction_tenporal level[i][jf are the ﬁﬂgg%ﬁ,ﬂ%e
od o

in FIG 6B. G 7 is aflowhart illustrating a net
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inter-view prediction _be.determ ned based .on .t enpor eviel.s;,
[56] 11 oper Ab Biitiss WPeaRE B8 BEVASH BRRGE (B0ebr BB ALe fefii Y Fona of
mul ti-view i thgeubietiewrivegs wahevgesat | east one of inter-view
predi ct j10Mm andinteNRay gledipfidis ?Eﬂf&ﬂ;eﬂ&vﬁ&@ut@_@felﬂ}% S PhcirBd MAdrindRdOh
operation 710, 00l ., Eac %f_the ictures in the nmulti-view imge
B quancos ar SPEREEN (LG o e RS Reeddpt P BIEn P e Y on
and tenporal spesihgup prdistive zadpllesingteffoneny alemerypfiseseach of the _
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and inserted into a bitstream. More specifically, information indicating whether each
picture is a reference picture used for inter-view prediction is inserted into a pararneter
for each picture. The information may be included in an NAL unit header in order to
be encoded, as mentioned above. |

[103] FIG. 8 i1s. a flowchart illustrating a method of encoding a multi-view image according
to another exemplary embodiment of the present invention.

[104] Referring to FIG. 8, the apparatus 200 for encoding a multi-view image illustrated in
FIG. 2 selects pictures to be encoded using inter-view prediction and temporal
prediction based on temporal {evels in operation 810, The apparatus 200 may also
select the pictures to be encoded using inter-view prediction and temporal prediction
for each view of the multi-view image sequences. More specifically, non-anchor
pictures in a temporal level less than a predetermined value are selected as the pictures
to be encoded using inter-view prediction and temporal prediction.

[105] In operation 820, the apparatus 200 encodes muliti-view image sequences based on
the selection result of operation 810. More specifically, the pictures selected in
operation 810 are predictive-encoded vsing inter-view prediction and temporal
prediction, and the remaining pictures in the multi-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



operation 710, not to be reference pictures used for inter-view

predi ction, thereby speeding up prediction and allow ng efficient
menory use. [102] In nulti-view inage sequence encoding, information
about pictures determned, in operation 710, to be reference pictures
used for inter-view prediction is al so1%ncoded and inserted into a

bi t streamy, N%lﬁ% 3@ggi fically, information indicating %n | S}Ib62
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encoded and inserte i one
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accor di ng to a I nve
formation 1nc1uded in an NAL unit header, a sequence parameter, or an SEI message.

[111] The decoding unit 920 decodes data about the multi-view image sequences based on
the information extracted by the extraction unit 910. The data about the multi-view
image sequences included in the bitstream is the residual data of the multi-view image
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
91G6. Thus, the number of reference pictures to be stored in the memory is reduced



[108] Referring to FIG 9, the apparatus 900 includes an extraction
unit 910 and a decoding unit 920. [109] The extraction unit 910
receives a bitstreamincludi ng data about nulti-view inage sequences
encoded by the nmethod of encoding a nulti-viewimge according to the
present invention. Here, the data abouf4the nulti-view inmage
sequences | data of the multi-viewinage seqyeRGesy he
bi tstreamélvﬁcp gg%hl?anfornatl on about whether each picture 1n ?Bﬁ{aﬁ&
mul ti-view i mage sequences is a reference picture used for inter-view

prediction or jnfo n r been encoded
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mul ti-view i megee gqedxed.ng to an exenpl ary enbodi nent of the present
i nventiQfoy [11}@]3&1%@1@1@&5& Q)an{ arl bfAbodifhents I&?t}ﬁ{ﬁ%éﬁtﬂﬁema&gﬁane Wagadisng

a nult|-V|em/|na eln recelves a bitstreamincluding data
about mul ti- P ?hﬁi@%‘a%&ﬂ ke imp %Tﬂf‘é'Fe&tlF geieig) e digrl C&a’&’ateé?%%}t
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| mage s EqUeNGERsmission 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



[117] in operation 1020, the apparatus 900 extracts information

i ndi cati ng whet her each picture included in the nmulti-view inmge
sequences is a reference picture used for inter-view prediction or

i nformation indicating whether each picture has been encoded using
inter-view prediction and tenporal pre#ction fromthe received

bi t stream about the nmulti-view inmge sequenc '

resi dual dgﬁgﬁmﬁg&g?so extracted. To this end, inforna??gﬁhyﬁ%wﬁggg
in an NAL unit header, a sequence paraneter, or an SEl nmessage may be
extracted. [118],] g, S&&tchgﬁ‘ e%93f%1m%ﬁﬁdéﬁf%5ﬁg§’%a§9&e %%C\%eogu bGrting
mul ti-view imge sequences ased on the Tt of Lon extracted r

oper at i on 102dromvbe episiyedistorea e presaet inyAntipn ¢f eafinpdrpyythe Selinvang elgingy e
predi cted using at |east one of inter-view prediction and tenporal
predi ction based on the extracted information and the residual data
extracted in operation 1020 is added to the prediction result,

t hereby reconstructing the multi-viewimge sequences. [119]
Meanwhi | e, the exenpl ary enbodi nents of the present invention can be
witten as conputer prograns and can be inplenented in general -use
~digital conputers that execute the prograns using a conputer readable
recordi ng nedi um or other transm ssion nedia. Exanples of the
conput er readabl e recordi ng medi uminclude nagnetic storage nedi a
(e.g., ROM floppy disks, hard disks, etc.), and optical recording
media (e.g., CD-ROVs, or DVDs). The other transm ssion nedia that can
include carrier waves (e.g., transm ssion through the Internet). The
conput er readabl e recordi ng medi um can al so be distributed over

net wor k coupl ed conputer systens so that the conputer readabl e code
is stored and executed in a distributed fashion. [120] Wile the
present invention has been particularly shown and described with
reference to exenplary enbodi nents thereof, it will be understood by
t hose of ordinary skill in 15 WD 2008/ 126986PCT/ KR2008/ 001262 t he
art that various changes in formand detail may be made therein

W t hout departing fromthe spirit and scope of the present invention
as defined by the following clains. 16 C ains 1. A nethod of
decoding a nulti-viewimge, the nmethod conprising: receiving a
bi t stream conprising information indicating whether each of pictures
included in multi-view inmge sequences is a reference picture
referred to by others of the pictures included in the multi-view

i mage sequences for inter-view prediction and data about the

mul ti-view i mage sequences; extracting the information and the
data about the nulti-view inmge sequences fromthe received
bitstream and



determ ni ng whether pictures included in the data about the
mul ti-view inmge sequences are to be used for inter-view prediction
decodi ng based on the extracted inforngtion. 2. The net hod of
claim1l1, wherein the information indicating whether each of pictures
is the reference picture is included in a network abstraction |ayer
(NAL) unit header. 3. The nmethod of claim1, wherein the
extracting QMkher conprises extracting information about reference
pictures referred to by each of the pictures for at |east one of
i nter-view prediction and tenporal prediction.
1. A method of decoding a multi-view image, the method comprising:
receiving a bitstream comprising information indicating whether each of
pictures included in multi-view image sequences is a reference picture
referred to by others of the pictures included in the multi-view image
sequences for inter-view prediction and data about the multi-view image
sequences;
extracting the information and the data about the mulli-view image
sequences from the received bitstream; and
determining whether pictures included in the data about the multi-view
image sequences are to be used for inter-view prediction decoding based on

the extracted information.

2. The method of claim 1, wherein the information indicating whether

each of pictures is the reference picture is included in a network abstraction

layer (NAL) unit header.

3. The method of claim 1, wherein the extracting further comprises
extracting information about reference pictures referred to by each of the

pictures for at least one of inter-view prediction and temporal prediction.



