1 Description METHOD AND APPARATUS FOR ENCODI NG AND DECODI NG

MULTI - VI EW | MAGE Technical Field [1] Methods and apparatuses
consistent wwth the present invention generally relate to encoding
and decoding a nmulti-view inage, and nore particularly, to encoding
and decoding a nmulti-view inage in order to performinter-view

predi ction 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 umgdﬂggfi gpNer as that provide a
mul ti-view inmge are sinmultaneously enc eg. The nulti-view inmage is

conpr essi on eMBEHOD WNPARPPARATUSFOR ggdﬁgglmwat | al

correlation. [3] FIG 1 illustrates sequences 0 -VI ew | nage

according to a rel at e EBCODINGMVMULTL VIEW IMAGE axis is a
time axis and verticgal.,axis is a view axis. In nmulti-viewinage
encodi ng, fr[ﬁfl?'é‘c'(‘i f‘ehﬂ cture is periodically generated for an inage
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1, each row sﬁgaéré’ﬁ“fiﬁgﬁe sequence from each view for a multi-view
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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.

91 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 method may differ fromblock to block, reference should be nade to
pi ctures 142 and 143 in odd-nunbered rows | ocated adjacent to the
picture 141 as well as pictures 111 and2121 that tenporally precede
or follow the picture 141, in order to predict the picture 141. [10]
Simlarly, according to the related art, the non-anchor pictures have
to be predictive-encoded using inter-view prediction and tenporal
prediction that require reference to four pictures, rgsultl.ng in |ow
speed nul ti - visthadragedifiaebemn bipck B blotko seferenesf shbwid daniade tolgictordsddP and
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12] In predictiagn ictures determned not to erence pi
Lse!:l for i nt eFI-l?ﬂas%\P%%’d‘?eétvﬁ%Pfs Hep Bi9 ERperaCRrECiantbat deauits actareaca et
referred to féourpichees, véselting irekbwcdpeaimulfi-view imigdeaheatdigy predi ction

can be effici %#égaf%@fﬁg%gt%lfh' gh speed, the speed of nulti-view

| mage decodi ng a 13] As described above, according to
t he present i MeembicahSolation some pictures included in multi-view

i mge s ence et ve-encoded, and decoded -using..i nter-\(i w
or e ct 1o dar g Pl ehbon o ARG Tind BRRRER 1 Raringpd decodig o
t her eby speedPYl-viswtimegeicwtrhssqaendesiefeodilticyiey imdge b boefficientii encoded
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decodi ng DescAdyantageofs Bffectsngs [ 15] The above and ot her aspects of

the pregent | nﬁ?ﬂ%&l@ﬁbﬁfmplclmlpsecfe?é}gm{gg "Gt l%%%t%ﬁglcebﬁ/ictures used for inter-view
prediction based on extracted information are not referred to for inter-view prediction.
Since inter-view prediction can be efficiently performed at high speed, the speed of
multi-view image decoding also increases.

[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:

f16] 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



describing in detail exenplary enbodinments thereof with reference to
the attached drawings, in which: [16] FIG 1 illustrates sequences of
a multi-viewinmge according to a related art; [17] FIG 2 is a block
diagramillustrating an apparatus for encoding a nulti-view imge
according to an exenplary enbodi ment of the present invention; [18]
FIG 3 illustrates tenporal levels of sequences of a multi-view inage
according to an exenplary enbodi ment of the present invention; [19]
FIG 4A i || usererdas yuasepkrpembodimentiof theayesentageentioor di ng to an
exenpl arl@llem 3G Srihustratés dyhexpf e aetwtork abseadtion Miyef QDAL HEit eBder according

Illustrates s |- el | and their tenporal |evels
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FIG 5 ilP#lust r dHES &Y ARDRB Biustiatasynimy of ambeueneaparaneterapbacconliig)toani t
header accor dbi@nﬁlﬁy@ﬂ}b@&mkéﬂt}k?ﬁ?&@hﬁ?ﬂb@f t he pr e:tregﬁrelt g\r/egtelton;
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r nt invention; . . .
prese 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



[24] 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; [25] FIG 8 is a flowhart i4lustrating a nethod of
encoding a multi-view inage according to another exenpl ary enbodi nent
of the present invention; [26] FIG 9 is a block diagramillustrating
an apparatus for decoding a nmulti-view inmage according to an
exenpl ary enbodi nent of .the present invention; and [27] FIG 10 is a
flowchart il &%t HEFIRG PiFBe{HiEieedde by etsapishres ipgirdad iy fhevnyltiyipsy image
acg or Fli n]g t o asuexespordnir-eityqm édiﬁ&m)? aﬁiri] dith @bt @eaRlltiivise Hhdge @%qugﬁ‘&fs,
Mode [ 28] Acc | : 0 resent.i.nvention, there is
provi ded a me'? %Igé& ﬂg‘% ?%n@%gfl%%&:a%%ﬂl}eﬂa&val%g% tﬁ%ﬁ’@@.’wﬁfémﬁ%et Sr‘?ﬂ‘&enf:‘?cf?%é@
det er ni ni ng wHEEHed bisgrermeindyleeedingthe datelabelss dhe multiedere imazs seduentes based
mul ti-view i nagehe eafth&rBd Witdrinahigf ei nafter be referred to as nulti-view
i mage segulences, is a reference picture referred to by other pictures
i ncl uded™i'n t hzthﬁff??ﬁﬂ-la&ﬂo&waiy%ﬁé‘é&% Hb‘i‘lB%%mFtS‘fE’F Racaof éleé%wtffﬁédi ction,
and encdding t Heceidingue esotheiasmpctdf thepstenoineenfon] thereris poeidediresipatan@n
and tenporal By @l Ol miRS ey 3l LAt b2 dhe
encodi ng of thé 'Bi ctures rraygvlvr_1c?%dgﬁégggﬁg%é#gg%ggg%ﬁa&%'g‘!mg%_tch of
the pi ctures, [SERVEYR Pieamiddedipedniramatioiondisttingeheghes eaphef picgiresiacluded
ref erence pi ﬁnnndti-x{ia@hmcgmeqmw@ i ol-eaaatdfaq)ﬁcr@@ Eiﬁgﬁ-edlf) by f&alleppféﬁ@&t
i nvention, t ' ravi ) . arat us r.encoding.a.multi-view
i mge. The apﬁgiru g?%@@%g%ﬁg\é%&é gget SR At fi%BW?eﬁﬁ’i“?w P‘%glfmﬁfb@équ‘?far?g’gut
whet her each mjligvigmeianagp ¢querads.iand mfracks-the mferimatigeasiee duig elouit thea
reference pi ciulteviewfigbgesqtéhchlréth R red¥ived WitSeah]) Ghd'd 8ol o LB that
mul ti-view i Sde%eiﬁéjga%eéso fglrgnl&gt er-view gr edi ctlbonc,i and an encodi ng
unit that encodes the prerur T PaMARE SGUCRATR D5Pd PRy theexreded in-
prediction an@}'m@lﬂb'loral prediction based on a determnation result.
[31] ThessgncodiaBer@ink to Afthed RO RETRL ih%}lftigp,QHére Fsgjr iﬁ&f:aemeﬁhod of
pi ctures referrecgl{lto b]é.each. of the pictures for at [e€ast one o
i nter-vi ew pré§PELE 3N MemB8r-dhe medlpddns lBdesselsemegyctumeto be encoded
det er mi nat i orusirgsiotet-vieg@tdidtaomditergpdral paedidtivarfrons peLL-view ihge REemeat
invention, tNgke bteRipBial #981s BanlBhiiheFhe 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 inyention, 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-



decoding a multi-view image. The nmethod includes receiving a
bitstream including information indicating whether each of pictures
included in multi-view inmge sequences 54 is a reference picture
referred to by other pictures included in the nulti-viewimge
sequences for inter-view prediction and data about the multi-view

i mage sequences, extracting the information and the data about the
mul ti-view imge sequences fromthe received bitstream and decodi ng
the data aboutT2fiig thefoumatieniomele reseiyerdkbistreamsnd deending the date pbatt g
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each o pi Gl U . er _aspect o e present
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sequences basbisteamt drel 2ddcoding enit thaf decoBdsitidat] St e GRIElhRY Hdge
anot her aspeCioindlfasdli 65 MilextfENhkGMagdfier © 15 provided a method
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d di i ing ipter- d d
Cempor al - pr oarenPan ageeRsa i deB el M e dPiedinarniliedev

the mul ti-vi eld48age sequences using one of inter-view prediction and

t enporal predMvddedor Theéitigde sel ecting of the pictures may include
ictures in tenporal levels that are |l ess than a

sel ecti non- anchor [ . ; . .Lna
pr edet eE Ined %Teﬁ@ﬁﬁg SHTRIRN Grberingsgts 9bfthe nypseat inyratign sl bedespwbed in
mul ti-vi ew i nigsl with veferene. to i Accdhganeihgagiwige0ft shbiad sehesd adt like

i ct i i t. th I d .
e L s

pi ctures. [38] Ac Ing to. Spect '
there is proviigé&lloxingfgseriptionof the preseaioavension, detsiled descrpiidnmddpoWhe

appar at us i ncfurctécshs and ebiputa®ibndintdrpbraft heRIPEHIDeRnGltd ©5 cdrfRisBfess and
encoded usi ngcléﬁg,er-w ew prediction and tenporal prediction from

mul ti-viewi nag%s'se_quences. based on tenporal |evels, and an encoding
uni t t het4 encoblés 2tine blpek disgesen Plustrating sn eppanggus 200for ariceding b el leon
and t empor al @fagduédotdifly A RBAOUASerhRih GTBE Be Bkl Sydhfisn,| nCl uded
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mul - Vige | MRgGeor e T Bl AL RE AR W PR AL SR
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the nul ti-vi ewrdinage be eferesict® s mRKT-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.



5 tracting the information fromthe received bitstream and decoding
the data about the nulti-viewimge sequences based on the extracted
I nformation. [40] The information may ke included in a sequence
parameter or a supplenental enhancenent information (SElI) nessage.
[41] According to another aspect of the present invention, there is
provi ded an apparatus for decoding a multi-view inage. The apparatus
i ncludes an extractjon unit that receives a_bitstreamincluding
i nf or matlfon abddPs FRCIRRRRESRE Seaceidinglge multeyieviimaepreaidng toan and
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t he met hod of pidecoiirefgired tmlytdtheripimresmbge prédidioe eacoded b ftdromev 43]

Her ei nafter, {) Qry enbodi nents of the present invention will be

descri b%g‘) in detall wth reference to the accorrpanyl ng draw ngs. It

shoul d E¥Inot eé*c?cﬁgltng |1 RRothes PEGIRRIAY ebraimentofithe preseny inventionethe nemritod

|d | lustrated imioP) selectpicures totﬂ%%ndicawluﬂﬁg} 111té1f\/1évl7|§refiﬁr|t1l)9¥hid‘tgm oral
escription o e

functi ons andIE re&lgﬁmpfﬁ?%ﬁ? %%l{slﬂi ncormoge SF%‘Enﬁegr @'fegi %tFlinB‘Brél m?% EFE%IC‘?‘W}OI
conci seness atfit %lloaﬁelepf,ﬁ wificqypictpreds t02be| enceded lusip irdérayjew pradidtins tinsadrog
an appar at us &dinfising QMeMEr digh Qlcﬂi‘r'é k'reﬁh&l’\fo'ﬂm% %Qésdfopﬂxtér%é%p
exenpl ary errbodl nt .of the res%g Inv?ﬂ?ﬂl % Referring to FIG
2, the appar atGs“3¥b AKELTELE he Telalsd agy = nfanﬁli esHed Vergnaeded
220. [46] Accusind lngrivwaple@xmmmwnmrmwedmm Hbwt e, ipoaketotencode on(liy
i nvention, th@u ot [ .nal ude

he a‘ﬂkhdf@ﬁétuxgg-@sl e@ﬁ%\ﬁ*?@r{ﬁﬁorﬁi g[t{f 'Eh%%)gés%

i n sequences ,of a nul.ti-view i nmage ereln
referred to aZV§AOR; RIGRERRS Rngiee g}gd@gl) vigwpredigtionspd tenogal predistion
that are ref eare eddedta foym cichmunltipiiew imege sequehesd ddsedronttiapdrall 1evelsyi ew

i mage sppyences (fifforhibRI Y SMRREN (6 f)r%Ofding temporal scalability by dividing an
image sequence into a plurality of levels in order to allow only some of the levels to be
selected and decoded during image decoding, as will be described in detail with
reference to FIG. 3.

-

[51] FIG. 3 illustrates temporal levels of multi-view image sequences according to an
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.



[47] The nulti-view inmge sequences are predictive-encoded using
tenporal correlation between tenporally adjacent pictures and spati al
correl ation between pictures from adj acent views, Sone of the

mul ti-view i mage sequences may have high tenporal correlation and | ow
spatial correlation. In this case, inter-view prediction using

spati al correl ation for all the non-anchor pictures as illustrated in
FIG 1 eases .the tine required for nulti-viewinage

encodi ngggf//\n t hoff e’?&?ﬁl?’l%gﬁrﬁﬁuﬂ@“&]ﬁlﬁgﬁﬁ%@%ﬁ‘fcofqﬁn&:@ﬁliﬁr@géﬂdcﬁﬁt tat e.

6 [48] Thus, fisaaed }naFm dsa giotird D44 i@ Mb@gi ibendécbhd ¥d18ih réBE o a

according to f ese

perforns pr ed?{c}ﬁ? é gﬂg i ?%%ﬁﬁ%%&n%e%on% %flearp ! 15\11/2% ?”et&}? %P‘Tddﬂwc?ﬁfiy
on some non- afRRBY cYipEp é@relgter M@W@I@ﬂl@fonohl ethér wiods, theginure g1 iruthe §irst To
this end, therpaid Reonddumdd thatl Blchird 85 WL BRE 1SRN é@kn‘%ﬁd‘g mn are

included in t ti.-vie mag ces_serves as a reference

pi cture used feg?re???tpé‘ftu'i‘?i; g%“ﬁ? %P&P?%&Fﬂopﬁfﬁm&mrﬁé%s the control
uni t 3105@et er Momeseinghéemltesietv iphagdsureordiag neﬂqebxemblztrgb ebﬂbo@;hfeﬁf of the
pictures to b&e@én?ﬂiﬁﬁﬁdﬁ%llﬁﬂﬁ%ﬁ%ﬁ’ 4A1tafpﬁ tv}(xjegf‘%b H{tﬁgge%g Phw Lél[$%or{1d '

According to anof her exenp esent. 1 nven
the control uffPmD figesnqt é"é?rsto BIP&“HP é%z fnothe @I%ﬁ&b@é’oﬁemﬁwglmnm aad-apicwe

predi ction anih thethdrral apd etofid E61Bmh If%ﬁehﬁeﬁﬁ-ﬁédwﬁﬂn@ﬂstbi@% p1ctu1e 420
sequences basgg, o, c;rgm gfcﬁlre Ll%ﬁl R se-g&e(% r%?vnt 4 gw Z‘%P%%r}%oarsﬁcﬁuﬁs@dﬂ the

which picture is to ncod usin
of deternini n@ecwwdéa&twobvmfm@mp@mmedmem to by other pictures

for intesAvi ewnpmhe eived-vie: mﬁ‘gé? %qdbﬂ!ﬂs hQokdhey tf)@lll@ireﬁged%fttﬂluﬁ]a{ed in FIG. 1,
non- anchor pi g‘} wres are.p i’e 4 ncoded u3|nﬂa%6£l er-view
prediction and '€ I}%P Gret ’ES)HVS TSERh&Rpene ng ‘Hé’t“’t‘frﬁs R ESErEehiRIby
some non- anchethernpietiugs &y 1utsr~ng|pmde¢tml Boweneedn tei nouiti dixmointtiga geduendeb e
present i nvenidcRinghtb Sl kx@mplady &ﬁb&iﬁﬁ@iﬁ%@' tHwé r&gml lmeﬁﬁoﬁ/ﬂﬁ%a‘?éaeﬂ'rﬁé' 2R

and tenpor al edl ctipn are.se€ e rom
sequences bas¥HY &G ShpgrEs i Wﬁfﬂoéhaﬁ%?n@lnop'é%}@l(’f Plfrt"ées are

par anet er f 1(:)r1e]€;3|1~1@dmjby]gt‘nt=>1epnpunreaIforsmtaf -gdeiv prédictiop. Thi othedi Iwwdsaﬁl IFIGBGR only
sequence in r
q Ondh- ﬁlch'&gh&tﬁxﬁ gﬂ; did‘éﬁﬂb%reé&rbgﬁfnﬂﬁ fronPaRbd e ¥a ] c%or plcgtgrewnl |

the levels to pbe sel ecte uring 1 nmage deco
be described $94-Erbered igive ﬁfereéff&eéhlélegﬂr&elﬁr@ p@dlc[tlgll] FIG 3

i |1 ustrEasés t eRithrAalillhenedssnuf-view iragy s@wemdwgﬁ BRI ASs ALoRA BAn

to an exenpl f e invention. [52] Referring
to FIG 3 t?&‘%o?%"?‘hg&f’%‘e%f"fé}% BeRER SfiP%s 310 and 312 in the

mul ti - vi®W i me Hevayde sRlprt seme pisturey mCl i itz mylEwidve ingfze péquienges $01314

i nterposed bednesding bilg tIﬁ’Hélk@fed icired @dngdhier IR, SrBG AR FIS. YW 850w

312 are '1'. Te conrbeél1 lrglvetl X 2%}@ es 316 and 318 |nterposed
hoat nglce t '0' and pictures in a

bet ween J)l ct ur €S
t enpor alo0l evel IndflG: 4B, Iaﬂere's 2 be Efampd rtcafor lirgereview pfedidtion aremaieniningd based

pi ctures of theemPbial l'eVél?VFn 'Ff@% %gﬂ'dﬁéh%?glc%& mgtem;{oiﬁ]lef & ‘341?6 de-

illustrates nul t.i-vi ew jb se‘guences ac an exe
bodi ment of tFEHBFERL R ‘??ﬂ?@ﬁiﬁq He 1{1‘?‘3&]’1‘3‘7"%3%!% Ilmt@woaﬁsg@nly Plctules
sequences i | lins¢mpraidevels thitGre Bé tafea pedaertitd WuetdieseliRted to be encoded

using inter-view prediction and temporal prediction from among non-anchor pictures.

[61] The temporal levels that serve as a criterion for the determination or selection of the
control unit 210 vary according to the characteristics 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.



term nation of the control unit 210 as to whet her each picture
included in the nulti-viewinmge sequences is referred to for
inter-view prediction or by the selectign of the control unit 210
regardi ng pictures to be encoded using inter-view prediction and
tenporal prediction. Thus, the nulti-view inage sequences illustrated
in FIG 4A are different fromthose according to the related art
|IIustrated in FIG 1. 1L~‘[5 For exanple, in the multi-view inmge
sequencé&laccofsfergng backiie FIG| % readrding toanlengnplatysuntiodinkinGof the present

t 144
?4 g :JL et 14 f: E};vitéhﬁors ﬂfé@i\dodiﬁlg\mﬁflﬁiz&é%%ﬁi t}fé%dlmlév@fn?a[gé séci%eﬁce?'b&s%& ﬁthc?

and seco ure
row and secon8® tS%‘i“B\#h P Y Fsﬁeﬂfoé’rreﬁ}’ﬁ)té%}%/@& CQH‘ir%lt“PBQI 1R Og{eﬁgpr%ha §ncofih?€
pi cture 145 i nnit B20 piedistive-ewodesths mobidew dxhagm;eqmicéshﬁm@l a@Iedstt%neléﬁ irlté}-

he third Yoo o 4 f
Ito r gdlt C't Ir Onr ggvf){%% Scﬁgtgﬂl}?aeﬁ%ﬂ{ﬁﬁ}id?éfd ﬁgﬁl%f seafoﬁ tﬁ)écg eym?l?a]t r(%r _é,e i l?wélgg

according to @eé%gf%lu%? @nbodi ment of the present i nvent| on

il : ustr gmaqd i nThe Ehcodl%.g wit[320 'fpbﬁ’dﬁ:tﬂe}g]% pRd 86T &ﬂltﬁﬂgw $ReRNd d
col um does n Ure in i rst nd.secon
colum and a %‘lt %ur ggl}&n&bﬁa& ﬁ’ 168”“8‘1 V%’ﬁedogseé‘gbﬂﬁml%eo@?fﬂ#ef%gma? picture,
i nter-view preégredy igereratinggesidis] dathef fhe owiti-viewdtageseguencto only a

pi cture[@id6 i NFbGreSEESH)thelAVOR: uﬁlm%dstcﬁ@sl 1’éfHEn@@ it if ta ﬁé&%n%ﬁ

t he second row and first coluggn ? ora predict] on.
mul ti - vi ew | nR§EOSHIPHIMm RSy tﬁ“ﬁ@;‘e nrfEter”éFPOé? lppedigtioniby referring e the
in FIG 1, al $t01pda:€efguee<se pietured dAcrontieg tedhafmlmdfammharmgamh&;ﬁaﬁlb@ bre

pictures are If]ﬁﬁi@feﬁeﬂl ﬁl@tuFbX f&ﬁﬁ?ef vRWEHiGRon 204 1 o?a[l p¥éd? 19 rél?o({llllcﬁ%l on.

However, in t gu Ethl -View i sequences accor e exenpl ary
enbodi nent  of S%PHE Upe Seory.- Mﬁviebﬁc‘iofq%ftor% IéréseinhlnlﬂFIGOMJAls nohhscessarye

of pictures itosooezaferatmerpdduresfis ifteoview FRAG:HOR fr @B ﬁ{bﬂ{oqpfdi biéﬁ@@s éé-
referr ed to bt)érn‘ﬁ’h@@ﬁy ?fe%BH!{rcﬁ%n %rIO h&ttg 'E)e Xﬁc%\(/ivecp ‘Esg%ﬁlj‘%#ﬂ ﬁ%& %8d1%tbqnu Mms

words, in FIG cture
from ar&ﬁ% nont %ﬁéﬁ’@?lepﬁnéﬁéﬁfé%emwdﬁﬁﬁpmﬂb@%m thesesord wvenmdsdaddusi ng

inter-view pretimt indFG. [458ﬂ)105i‘@-4223nd1 hius&a&éﬁ Aovahild beldkh BW pidTRE 820 at
sequences anda q,rleq,[,s e:l; ac?C ! 42(2 an exerTBl ar%/ npodi nent of
the present | on S%] 8 fu&PP T EViRfed i n
the nulti-vi el%ec?l neeY r¢q3meé trceschitorgd rthy metnerys deedbyatlowing

pi ctures usi r@fltleﬁtafseufﬁw ction as in FIG 4A will now be

descri bed. wi t refereneto ictures to be
referredlo f_g?h TREEES aé\%eﬁ{;k‘ &B?’l L’mﬁ‘ré]'tué}‘t%lﬁéﬁttﬁ Eé‘ﬁel?ﬁﬁ“(’fm'

t enpor al | evaher-view fFedictiotByre notrrefermed tr fopineeriviens priediicaior, @repsdiy 3beddigatlp
of '3 ared rgc[lgﬁdﬁed not to be encoded using inter-view prediction.

I n ot he onJy pi.ct in tenporal levels that are | ess than a
pr edet e&ﬁrﬁ ed ]3 2 hpek odil §c%€&°?remgéo Fhesaetry embefimpentef thej psegent

predi ction annlvetnanmoavlwln tie edtoding anit fzzmpiwﬁ@wgeﬂa@dbsamﬂaem \Eié\ﬁhﬁig%s

[61] The te crit

det er i nat i gﬁg I?Jngées %?8?8% o%’ ?ﬁ&\éﬁgnflng caing ﬁ %6“‘%}5?”;9“5%388%}% to
t he char act erqo8Plawitafl Otap i Whgther-egshemictirers) o referquesrpieiere uséd fonintertyaEvng
limted to th@e&dctidn| afdihadr8ehd éhcb_ﬂe@paf’a%eté: PHto 8 BRERIaR:. O\%’@fﬂe SOk abic
correlation bﬁ@\ﬁ?%n Vi ewtslt eﬁh bf:‘:,ﬁ cause of a | arge distance
bet ween canera HEhY %b?r S BiC ILS eé\/\tlolf?FdEj@r'WeW Rredigfipn, the
necessary t o epredingunit?20 engpdea mrfhonation aboirt @& desinnihation @sulvoeké control
prediction. Iu@uttﬁbs case, only pictures in tenporal levels of 1 or

| ess ms% e pr ed ysing inter-view prediction, and in an extrene
case, oAk anc Pceﬁ#e&”ﬁlﬂr@goweﬁf@”ﬁ‘?defﬁf deteranining bether agrhpiciun ierto be ew

predi ction. referred to by other pictures for inter-view prediction, 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 layer (NAL) unit header according
to an exemplary embodiment of the present invention.




8 [62] Referring back to FIG 2, according to an exenpl ary enbodi nent
of the present invention, the encoding unit 220 encodes the

mul ti-view inage sequences based on thegdeterm nation or selection
result of the control unit 210. In other words, the encoding unit 220
predi ctive-encodes the multi-view inmage sequences using at |east one
of interview prediction and tenporal prediction based on the
deternina@hon or selection result of the control unit 210. [63] The
encodi ng’ FONALaditds heggit B packetization plimage data.rSindeeneDAL unit ew

|t Eage sequelncg&leﬁmdr 1ﬁdlhﬁés&15ta5abautrhr@£§tl&§1bﬁlfb Ylﬁbﬁ‘&hlu@fé af'(ﬁl‘f' Q/h@t'h&tééﬁ?plc{:u%n
e origina enerating residual .data o

nul ti- V|gew i ngg r%l’eg[eeﬁa%ﬁ gthgr }i{%rnge E’&rmtﬁl} g&]"’é’{? (ﬁlontlsr'l’édeﬂ?f{iﬂlaﬂé‘l@nlnpt
220 stores r eheadem@réa}rd@ h¢ exofled. a predet er mi ned nenor y and perforns

i Nt er - vifew pr eqedr tdmct sraos%ak eRERHi 915%% 19?! Jle%& 915 5&&39 Vé]& MBS unit

stored refere ce ccard |ng to_t

non- anchor ale’g%cc é@ Iglaied artgfherehy g}dgﬁaggg Wé?th?rrﬁa@r pigfuesjs referred

prediction ancb ln}eqrq)@‘rmcttulps ﬁdumen-maw@mwmnhe)r%kﬁmﬂd, ‘hzﬂ xfeh 16ddTRIERLY

However, acco sary to
AL RGH S Jopr@?ﬂ%giﬁg ?}cuhé‘ Yseigtte *r%‘t ba{ |d(3 Y pllc sz%vll

store reference pictures f or
pi ctures det ePefiieen By mAlered gre veswh mealzslt@atﬁbq picyrede nemfwd‘edi talsyi other

i nter-view prpldnméslfeﬂmte[r@iﬂwiﬁ@dm@mﬁ”p' e, in order tO encode the

picture 420 in nd _row a col.unn in 4A, pictures
422 and[ﬁ4 IogintIa é‘g%g%%eaﬁségngg O\ﬁaf—ﬁ% lﬂf;t‘flﬁ‘?eamaxa?e Htacent views
to that of thaessreduzeso 400 bitséisralto addédtoshengephetumbtes of eeervadtéts- vi ew

predi ct [18) andRrefksn bRk RPFIT. GWhérle E&oﬁﬁg%ﬁwé é%}&@%m!@aﬂ}ry% als
t hereby all ow nggeff CI ent e pictu

se
are det er ni ned' “B%th(’t“r Puthﬁ"lrefen?LB‘CWB"'ls r?fSHB‘etortéffeé?l? pigtugecfor m‘ef'VICW
i nter-view preddictioroandtemporal predi timme Ackyhtaxfehmelm‘lﬂefPlMLlﬂV\dnﬂch(éb §chOd

t her eby speedigRgadita. an%g Hﬁtcb%%a Iu[lﬁ 8o E\?@ﬁﬁﬁes%etﬁ?e? 5acﬁlg>1c!:t&1 £ rﬁés

according to a exeng é resent 1| nven
the encodi ng GHIE2REHPP 8t ddps ipter éﬂ?@bﬁé@cﬁ%’epmlﬁ th%dé\nowrm‘@easreference
sequences, i tpieuss fannt&de&w@raﬁét&mﬁreﬁotlréﬁhé@ld ByDthe? Qice@bLfBNRS | ON

result of the, 11%9&1}1%9}11t E?b encgcl'ﬁ%g tﬁémﬁﬁl-mtlggéets%%&erﬂc cture is a

reference picture er-vi ew préedi and inserts the
encoded [ 1ar anet®#s: Whewnthg epsodingumitr?20 epgasles inéorgetion dloutmefererR¢ Pictures for

det er mi nes wharhegicheadtcanigehdtie ‘R&Piceise rerx@ﬂdin@ f@Ured ﬂﬂﬁtearre &ét@iﬂ’uned by the

et er mi nati or TS TRELPRL deseEbef R Fhes o {r”g%f{“%lnngeou
det ermi Hali on For egampler yrben theplcm &Qm‘llmu'v@dwhﬂ(ﬁe% Baatoded atdording ® the

be referred trelate)ﬂ 20 IR Ipiddhed mzeﬁldf@a 164248 fabc\!\leeawdﬁaél%w iid jél%re 4&9 &t oy

f t icture is to be referre
bl ctures for AR V&%ﬁ% SInaL B Plsfiet £29 1 relvencs Hicrep At eRt o
each pi ct ur e.reg8@ing Re@ictBres HRUgid 4Mds isludedin ‘BRfRacliat. \l»ﬁj%r&@vélb&dcbﬁﬁﬁg 8N
llayer (NAL) %&eﬁﬁﬁgﬁém@%ﬁéﬁ'o? fhepPesBt HfRERIBY, MR TH R He p%tulteg 922

pr esent i nventi,on
and 424 determined by the control unit 210 not to be reference pictures for the picture

420 is not included in ‘RefPicList’.

[76] According to another exemplary embodiment of the present invention, the encoding
unit 220 also encodes information about pictures selected by the control unit 210 to be
encoded using inter-view prediction and 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



[70] An NAL unit is the unit of packetization of inmage data. Since
one NAL unit generally includes data about a single picture,

i nformati on about whether each pictureipos referred to by other
pictures for inter-view prediction is included in an NAL unit header
in order to be encoded. [71] Referring to FIG 5, a syntax el enent
"nal _ref idc_view is added to an NAL unit header according to the
related art, thereby indicating whether each picture is referred to
by other pi ct SFBENGERAGmReISely TG sqqmense payapgter fbaceoxdingfocthe presgnt inyention
i dc_vi ew=1" rrm]gmies hayntax aahélﬁsléﬁigdfam_gev@l_%agr gnd fsyh&%%[egﬂit to by

ot her picture ol I r-view predjcti.on and "nal ‘ref idc_view=0'
means t hat ch“SS'r’% CW%&Tple%g%mﬁoé eire?/%ti?to by ot her pictures for

i nter-viléW pr edieawpih.level 2paxSisrinformetionndisatmg ¢heassitgn efdifferentampoef
idc_view , a gyekafnRiteiRMimake gs &RbGdf b Situs!

to change the_nunber .of r er% égle%g?lt%s [%%e]d%%%i néus,lgg)ga&ts%m%ﬁggz,
when the encodtigVaHi lfnaﬁ‘?(e)@ﬁérr“ﬁ VI BK8Y ShdNgnees Hlugirated iaddGgdR have

i nformati on akooral &velsdrome ‘Qite 30y and thaf emperh] leveDmaaght3pi cture for

i nter-vi pr edigtil . {-G{ J synt ax..el ement

Ret i oE el nlscar et Rt RUAHD 3 g R LG Rt be
det er mi nes whBHCAKHVEERMISS esing isteswioyerediation angd tempareleresiictionr Whes duter-
fprt inter f Vi ewewr;eeﬂimxdmpelﬂjlﬁa:ea bﬂanlngpaduu?@inr%&mﬁ&gméevagf FleIOﬁ FRREE
pictures for -\ ctipn are no .err,ed to by other

pi ct ures V\/nen%: 'g_ﬁ‘Bénd(_:Sg Pt%%\gunfptre pé’ﬁ%ga‘éeélrﬁﬁé FdPdi - view i mage
sequences. [ 74Fe Trgylewyped temporsdedlidy iufli't 220 encodes infornmation

about r eg1gr enceuspiififeric® prédl_teddfoial Pledl|3] Emay be £ofd BCARE Jifes ‘0’ and ‘1’ are
Ref Pi cLi se excl| udi e det’er m ned the contro

ng..pi ctures t ar b, e
unit 210 not 3 ?lg?&l' ?18{%&?% ‘P’Ee%‘ir rIfECéUrri"ﬁ/]i“é’\ﬁoHP%’&P‘é%g npopat iyvelage
exanpl e, whenpredigtep using irger4viéw ipkddigionat ed in FIG 4A is encoded
accor di (@)t 0 t pRuk&liRbe&nsdhL ledd B B thel%@fﬁ)réi?c%lrgﬂ g%n%%ﬁxe{aﬁgl?ogﬁ%uﬁpsoﬁee

=

and bel ow t he pi.cture 4& at aCIi_J:l acent views'to t cture
420 are ref er BREETY PEadedus DO BIRAIFEPar di ng the pictures 422
and 424 is i nwbedeelview_pRef finpbias deveHOWEY/ 8t sepretély dbtng to an

exenpl afgayenbogy t: i i i nfornption about the
o1 et ar o855 e BB alch Sy RLESE egh e Beplibler R RO R3pBBEY e
reference pi cPGFRLETY grbedimenyicf thersesepinyentignt i ncl uded i n

* Ref Pi ;:[845; e. [BGIIGASBothelbdigrdl eni@n ol %wsl’ctzsq%&iiﬁ]ék Bk ;ﬁé’d?&ﬂie%@&de@{ugih@ Snter-
present inveny: . if . al so, encodes ormati o
Bbout pi ot ur el Bredlchy 6 REPRk BRldlcyB Brcly 35 (BRRER Eelsniagiieh "shng

i nter-vi ew prRs¢giEs bhpaHelletamperal lepel @t ot teprpogally previeted. $lomkeerethosded

i nformation ipitored mly tabbe B ct3E bkl bn PRWAGS GEI Qselgmipgragfebég.l Wi th
at es San ax Oor a

referengg,to RLGS. _6A and 6B. 7] Fl 6A 1) | ust f
seque nc@%ﬂ)ar arr%cfree ?‘%@F > IEUES &t %gﬁf‘ip&'aé%vs%@n%’: %f?; é%éﬂp%ﬂltcu%?s iape
present i nvennilgrviey i83geRequencd figmtao/idw GareGrter-viow predicred agl tembbdraBR 0
may include |inéQEERILEBichREs BRGEMPILNGvRbLET %ﬁlsaﬁozhgjg%lgrg% ﬁ%a é{ﬂg-view

control unit ;210 in a s?%liurgnc_e paraneter set an i
sequence par dif@eetca8ee 2 ¥l ubie iesanenatedictedand srensrallyrgediered. e
present i nverithaiwards picdees t8 bs jiltéraxew pRARN dnd RASGRAILYEN i Yre sIRfted
syntax el eme r&%pa(f%ﬁf—fbpéa%ﬁ LSBTy {h(ia’sd e(? g@}%t%l( flblg]}r/lgl‘llt[fé)ll 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] Gl
[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 4’ indicates a
temporal level. As mentioned above, it is assumed that pictures in a temporal level of



[79] 'tenporal _|evel _max' is infornmation indicating the nunber of
different tenporal |levels of multi-viewinage sequences encoded by
the apparatus 200 for encoding a nulti-view inmge. The nulti-view
i mge sequences illustrated in FIG 3B have tenporal |evels from'OQ'
to '3, and thus 'terrporal_level_rrax' is "3 . [80]
Luseinterview pred_tenporal level[i]" is information for specifying
pictures to be,, pre% t| ve- encoded .usi n |nter vi ew prediction and
tenporal predi £t9 o, TRH BROPHPIEMAS A BIUdinview 113Es SSaBeCE Sometview g jnter-
pi ctures in avieshpodigied lapd enpofally pletd[ctédZancBlscﬂufes 7 &enﬂ)&allevel of ‘1’ from
t grerBL 2|t elr gb:%@ﬁg%&ﬁ%ﬂ%ﬁ%%&% imabf sdqiierice fRMa GRS LR WiSVRISE
use_i ntervi eﬁﬁcfz) Byoradperdigted evel [3]' may be set to '0'. The val ues

'0' and[84]' ar én fHie@sé, sl ek viow prsdiltﬁﬂisdrﬂgle%l?ﬁ]h Tispi’ctures in a

correspondi ng. i are sing inter-view
predi ction. é%?rfgl %\{(fi‘%vg geaf_nemapotr%%\ée?[gﬁ[&fé% 1> of '0'" are anchor
pictures. Si ndéeim@rvmmd_mnmomlésveéﬂlmﬁnew ctive-encoded using only

inter-view pr Qﬁbqﬁﬂeﬁi‘bw ?aflVlb Hrl]aq&tlerrpor al level[Q"' is not
separately set FI 6B t'ax of a sequence
paramet er set S¢¢B tflh'll S (A Ffﬂlﬁo ﬁgl a@ @iodi nent of the

present i nventuso_nntel[vw_plﬂfd Elrr(ﬁ01atll3¢veﬂ[BH3If@mtOl’ Ofhewaives D1 ensaP e@tflg in-
pictures to bgphed ﬁElfcé{tﬁ)gEiﬂ?e%ﬁglc a cg{rgsrpoPcﬁh%% LEdLS 81I 20 and

tenporal prediction based on tenpora
pictures in avip¥riPRgLfegrence ﬁ‘ﬁ@raaqonle&f’éﬁmarv@“hﬁﬁ Pt@l?ﬁ?s’r%mgyntplr wdwvct ed.
However, thosgregictdriasds FiGys4l so be sel ected based on views as wel |

as te | le ctur ral | evel of
, i O”pfgé)ﬁl Fﬁg ?rS[()'Jnl lgétlaté: % gﬁigrgpntglw %ncerlrjleré WEO%%@HZ% T L :,/ om a
view 1l are i rﬁcé?’ mgéwap PWI&WEGH@Q@meéh?fdh%lPﬂerpmefdmtmed and

pi cture@lin a Refkpdpab HEMH, dof enlo&ﬁ@ﬂ&ﬁi@ﬂﬁa}pinﬁlﬁlﬁé Bortmti6h Y b Seleif ﬁl gw
i cted and te or a

i mage sequence m are .int
predicted. IrP IC{" egrs el\%(i)t?%lg mﬁlcg?tﬁ(flélglt?i)o H‘etﬁ? ﬁﬁfe’f“e%?%evﬁnﬂlegﬁﬂdep}é’cﬁ%nd
tenporally pr@@ﬁségeed are selected separately for each view. In this

case, agynt axTrd SHBAtssiRYis Mnaﬂnﬁﬂmﬁ&&ﬁ%ﬁﬁ%dgb GLidaes avi {RL CgCﬁl(EQIay.éreW

is required 6] Refer r| sequence p

i ncl udes synt%‘&% HL"I éﬂ‘éIH‘il% ’r’“&‘fu‘ﬂ“gﬁﬁeﬁla@”rﬁ‘)‘%mf%ﬂéfomauon about pan/scan
“use_i ntervi eungions and rmpfommuOhewirﬁzd Fdrjrdndom| £8@Jss.' THer§my hiksabemay _a,laax
is the same ggcludEiRMhatiol & éﬁlatef%gmk& {)%ﬁ At §]§fi nll;clsscége gébé'orcplng to the ©

interview pred teggyor | ev 'S er ent
“use_intervi &XCHPEY ¢B gt o Q’\?éﬁf‘fsfﬂ]‘t' qunFl%tnPb‘El@%qume fopgpecifying

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-



[88] In "useinterview pred_tenporal _level[i][jr, T indicates a view
and 'l indicates a tenporal level. As nentioned above, it is assuned
that pictures in a tenporal level of 12 '1' or '2' fromanong
pictures in a nulti-view inmge sequence froma view 1 are interview
predicted and tenporally predicted, and pictures in a tenporal |evel
of '1' fromanong pictures in a rrulti-vi ew i rrgge sequegge froma view
3 are inter-vi redi c
case, cuse_| n!tb gerﬁ\l}ll% é@&{ptﬁéegrg ?e%Pm(\)/?% ‘%/I?L%‘%Tanc %rPiCtLrCS bee'p! pre ICte‘fusmg
‘use_intervi eWpigrdew P&WQMS@@@ of gl]efllsze-q:n;odlmg all dwsmmantlmnpmammsa@

t enpor al | evel frkdv3dw ptedictidn. 1Thu§5(ﬁ‘al B M&tﬁi’éﬁs a&%&smw&h&g&&&éi fot!"
|s "1', “use_l terV|eW red Il evel [ 3]
use_i nt ervi eW Bred' P é’ln A} 58 terdUhethWCIV@FWé%ls'f@eﬂ%@

"1'" are flag bmbthamt:frums fomdtec—aiemed&bt&tdlﬁropaaﬁdw I(BSRéfEreﬁce pictures used
corr espondi ngf(;r%{aogl%pll&mg e'Hé eﬁﬁuneifb%\é’dog? Ogag ce froma
redicte Br

correspondi n VI ew are er-vi ew Dn as in
FIG 62 8% 90]g b1 eperagion; 720, the ﬁ%&%ﬂ%@@@p@@ﬁﬂﬁtums ip ﬂmrmdefmw image

i nformati on (&iqugnceesings 16BCaTed Mol Hed Pret@iBR had ¥nPBRefi-aRRbn Qa{se& 5

resent invengi Referr FIG 6C, the encoding unit
Ir?ny I ncl ude |§1 %‘rgrr?gﬁl?%tlrl]o effOPC gg‘??w)ng pi ctures selected by the

control [1A¢lt 2Eachof thmplcls.l-'ﬂs lmrﬂ@smngmvdmgc scipendes aSpTedicsd ades at[lQ2]
The SRI ness a&% dfSntael Gty p@é'tﬁéﬁdn%@ kRO A Prddftish 'é?g r fn%dlq gzﬂu@ofvéagl? &

| f t
i or bt | o cBHICBEHP QU A TP DR SHEBALPY HEORREDY GFpe swer%laa resitiat dgiaof

r andom ac ces sthe Tiwdti-SiRlv imege sgmemay. al so i ncl ude i nformati on

separ at gjgy] def hf?&@l&ypfbdi&‘ﬁSﬁ is pEBrmd Wfﬁ?t)?l%l tet I%H)loﬂl%hl%g Idé? b Ergc% an

t I nvent
O L s et ol st o
i nter-view prepededitig amprefi28dn i d?lo@mgﬁéfﬁmeﬁteimﬁlﬁhb@Vd max' and

“use_ing e | .I%’i. ar.e E t hase |n

FIG 6A 1%%4] \A%P’E;ﬂq ‘ﬁ)é‘*' ?ﬁ?ﬁtse%gﬁéegé %“%@E Jrlrfé’éns?%fﬁ’g 8‘&‘6’r‘° rﬁﬁa‘?%m&% Her

exenpl ary enmbRPGFaHERA T 1@ fto be reference pictures used for inter-view prediction is also encoded
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 parameter
for each picture. The information may be included in an NAL unit header in order to
be encoded, as mentioned above.

[103] FIG. 8 is 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 levels 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 multi-view image sequences based on
the selection result of operation 810. More specifically, the pictures selected in
operation 810 are predictive-encoded using 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



the present invention. [95] In FIG 6D, 'tenporal_|level _nmax' and
“use_interview prediction_tenmporaLlevel[i][if are the same as those
in FIG 6B. [96] FIG 7 is a flowhart llustrating a nmethod of
encoding a multi-view inage according to an exenplary enbodi nent of
the present invention. [97] Referring to FIG 7, in operation 710,

t he apparatus 200 for encoding a nmulti-view i mage illustrated in FIG
2 detern nes e in ed in i -vi.ew i.nma L
sequences is \e%@@ép ]g?lgglgfe; Qmﬁ{o h?{eur%ssaée %FHY EH‘??I %Wgﬂ?tEBYIEYV%WICUPH
ot her words, iapd r%nml@kqéiqﬁem aggieedipgeto tb@a@hnmiacy embodimentef drerpeebento by

ot her pictur esnveﬁﬁém@@qievg ﬁéa&gm@mmxhe%m 9fc ences for
i i ction 8]. 1nthe nmethod of encoding a nulti-view

i nter-vi pre .
i mage a(!i lai ngilinél 2t ?@Tﬁ%? §equpRce epending, fifrmation Abquy, the picsarentelected
i nvention, onfy istenreiewqredictvingn opératicnr8ls ivalso @fcedhcic‘atnadnsuﬁédlﬂto a bitstream.

inter-view pradigitighed ﬂ}éﬁ&fkﬂr e iRFRHL ! d-XaSr l%%%ggd]eﬁ% ﬁle (g of Aieguence

non-anchor pictures us i Ntér-vi ew p
pi ctures are PEPEFEEH %‘bgchiymiﬁ?%éramﬁ)}né?féﬁdéétofadkﬁsirmr vi ew prediction.
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pi ctures us edﬁ¥l c%(ré mé&%ﬁg Wi JLenvve 5 gcﬁr}(':?rfl%ﬁﬁﬂffﬁé} Oggled’é?sg?tr’r?w&&o‘bas ed on

t enpor al1Q8ye| Keferiyeg tOIE{Go?)éhtmppélﬁlﬁB 200 inch@lenppentattion @6 10n0dddscoding

pictures in thet92g.ti-view inmge sequences using at |east one of

i nt er-v pr egimctl on and g@por al prediction Sased on the =

det er m © SHELET H (f.ece[“fﬁﬁ]buﬁéeéﬂl igfluging dafp abeip gwilti-yiewimage
mul ti - vi ew i nﬁg@emmd@bb}aﬂlenpﬂwdDﬁtr&ﬂdmglangﬂﬁ{wdvemge afterdihg to the
inter-view prgdiet hﬂ@ntﬁﬂdH&%mﬂQ'ﬁ% aﬂﬁﬁg{e%ﬁﬂ%&{z‘ﬁn%e% Inc.(::ets 'tlsorlgs‘égual Y&a

of each of thetglct res I.s subtracte he orl
t hereby gener % PHEUIEEEY (RREcaUCcHses ppbthabitstreay @Wﬁf}m@f@m@q&@h@és

[101] Int Sr viwbethqreedi pitiugninitise qﬂellnf-\d%\ﬂrﬁdagﬂl stedi&g&esﬁ@% Bifrbite plc@ule used for
i ctures det 0 _be.reference
p ShB-RERy il % 9&?51%51’09@?{?041 ’oo&%heﬁ each LPthEfF glm l%eteﬁ Sﬁcogﬁcg

used for inter-view % sp sedr
al | owi ng ef flléfeé‘r’ﬂe“h%rﬁ%lf"}o%@ tefPR‘UQI]PW ctiam t i -VI ew i nage sequence

gnc odi :c NEL101 nf oUpa feoeipadfabd bipteih) BS eﬂﬁb%ﬂﬂ@ﬂyo éx&a&@ﬁ?&ﬁﬂa%h i the éh

e reference r is also enco

and inserted L%b‘?%a b‘?%tr?;?n? (rié%r?h °P %ﬂ%c&ﬁ% pdéec?xf aﬁ%ﬁﬂ ‘i}“t %Olﬁfeéff?‘f"é% 3 ppjameter in-

i ndi cati ng wHi¢atiag caccpictpieds araferercepictaeasahioeintéretiew predistioh dor

inter-view prlﬁ@dxﬂétéﬁﬂdlbﬁldg%ﬁf pi6tdrd 1Ak Bech éﬂ%&ﬁ%&ﬁg i@ vlé‘@%Fég {x b!ﬁcg
in e

The i nformation uni.t head
encoded, as ntg Porg%%‘a'gigﬁ% (Igle%rgbly r‘lbut not necessarhy, the extractlon unit 910 extracts in-

formation included 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 Jeast 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



[103] FIG 8 is a flowhart illustrating a nmethod of encoding a

mul ti-view inmge according to anot her exenpl ary enbodi nent of the
present invention. [104] Referring to FYG 8, the apparatus 200 for
encoding a multi-view inage illustrated in HG 2 selects pictures to
be encoded using inter-view prediction and tenporal prediction based
on tenporal |levels in operation 810. The apparatus 200 may al so

lect th oded usi te redi ction and
tS angr a er gh:ﬁ%{iﬁgﬁreﬁi%ngrgé}g it %%WB}g &%Sf%P{?SeQF%%%& sequences.
Mor e spéér‘l‘ li calMgreoyesplnotrochqsipidturesareinat iatet-giepopredic e isdreByeiatpréign
s hg i nter - vieg e gpéafi‘ﬁ%%rggﬁﬁi?ﬁaﬁ‘pﬁﬁg WP%S““Q B EFAE Fhen e
oper gt i on 820P™G %g4g€5’a %ffiffgn ASEERd cRivmn 4 oy aesatsed, it
' based on the elo¢otdesvary ©siebddeake pip@ret42D anBaD! lonédeab‘ép@Qﬁd‘ BeliW the,
the pictures Eﬁhﬂg l88ad o _5198&‘ leéws(?{)" th%g‘gfd)‘.ﬁé icflE E%/L}%eéﬁ}egﬁg?%z}hﬁ@dyn&en

inter-view prediction an on,
pictures in tfAderRingd oefiteby Fefﬁé%}@ei’@&lléh‘éﬁéé ffarﬂetelp‘fle‘dlplﬁdmh@neﬁumdfasi
usi ng one of pﬂ&tlﬁtmlval&!l\taﬁ(ﬂcﬁﬁih@de!;Me?Mlbﬂ@”por al prediction. Wile all

non- anc p| c n i ew | ences are

predi ct i ve encouel l}éﬁr%)wlglrl] ‘hhl?}f ]\Rgﬁrnée cgit(if&ﬁ éﬁ’éatréﬁlﬁo‘fl%ﬂ’mage
prediction ac@ﬁ?@tﬁhlmjota@ ex¢replagy| cabodiment of Galpyesert ivestioe of t he

non- anchpre] pi Ckufeaéingatbq«“ler ﬁﬂ't}fetd ﬁﬁaﬁ@%@i%} dE'&Jdﬂ% rﬂﬁlﬂfmé’xbﬁ%‘é e in FIG. 9
prediction andterrp ctlo acco to the exe

enbodi nent of efﬂgesparolé@érﬁgnﬂ %Hb‘?‘é%‘y"%‘ﬁé@%ﬂerﬁﬁq‘lfﬁcwn ppergtiqay

i mge encodi ntﬂlO[ Itﬂfﬁqiati)abqunglemnlnwmw ivage sEgyences uedidel eate 06ihB gnulti-view

i nformat i on akctures selected for inter-view prediction in
operati bs aI 0 encoded and inserted into a bitstream As
ment i on rev oRperaiion (20, ithe appasaius SO saljackdnisrastivadndicating evhietheneash a

sequence par aptetigr includéhin S molkisdag emagwseqmeéstlﬁﬁlrdfé}h%e%@h& kBB

107] FIG 9 ratus.900 for
c[zlec OLI ng a 1]'mt:%|r %%/QPJ %@ @ﬁﬁ%@&é@fg{# %rill B{h%gt g”heg’ﬁ{)?%ﬁyl"é‘ﬁﬁém D& £ngofled
the present iWi&iptesyiey HF@@PHCRe#I’ért¢mP@altR§eCII¢t@n fom theeecappd bisteeamODBe
i ncludes an editd &0t GB nuﬂlm'&llegﬂ-lﬁ*la 28 feqieflR6,q4I, Hﬁr@ﬁ?&lﬁal 848 is hilOAiralA8. To

extraction unit ves .a tst I i.nc dat @ about
mul ti-view i %ﬁggégnﬁgﬁgté nlg%lg%e dd aﬁféﬁ?}%mﬁ]éetag%rd UEIHE Batamgtes, or an SEI
mul ti-view i rfﬂ@séaﬁdé@fbﬁmaﬁedt he present invention. Here, the data

about t hggyul tin-opeRifioh Wﬁﬁﬁﬂﬁ%ﬂ%ﬁﬁl@@Oﬂ) dedofey! tﬂé‘ﬁ\hltfﬂ&@ n‘ﬁg%et gggnences based
mJltl'V|6W|nB§%Hl%§Uences he tStr§ m | ncl udes |

about whet her®% Pefigp gXty eﬁt H’é OpRIPgn W28 Mpespecilicaliyche pylt-gew
reference pi dmagesaguentes ae previcted nsimyut peascine tof titerofiew pffedfcﬁaﬁ mmeﬁp&ul

whet her each fé&&tiﬁn@aa@@ﬁorpﬁg th%fégq%r&xﬂgo ra{l% 'th%\’}{es[%u[%jjﬁaﬁa extr %ﬁ

t enrporal predicti.on on receip r eam
extraction urfiPFrag9p ! @&%ﬁs &é‘?‘%‘ tp H?ed?rl%?W%eﬂb?hﬁ@h?éfeconstmcﬁng 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 medja. 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



received bitstreain. Mire specifically, the extraction unit 910
extracts a paraneter indicating each picture is a reference picture
used for inter-view prediction or a pananeter indicating each picture
has been encoded using inter-view prediction and tenporal prediction.
Preferably, but not necessarily, the extraction unit 910 extracts
information included in an NAL unit header, a sequence paraneter, or
an SElI messag iigﬁej'The ecodi.n n|t 92? decodes data about the
nulti-V|em1|n§§ guenoBscizags aﬁ@ detay Gradeinde Sersin wibentsppartieg
extraction uniftondthe spifihenddabpe aflibtipreseheinmettion-ay Uefed bR gie: foHOWREERIms.
included in the bitstreamis the residual data of the nulti-view

i mge sequences. [112] Thus, the decoding unit 920 predicts each
picture in the nulti-view inage sequences using at |east one of
inter-view prediction and tenporal prediction based on the
information extracted by the extraction unit 910, and adds the
prediction result to the residual data of the nulti-view inage
sequences, thereby reconstructing the nulti-view imge sequences.

[ 113] For prediction, the decoding unit 920 stores reference pictures
in a predeterm ned nenory and perforns 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
menory based on the information extracted by the extraction unit 910.
Thus, the nunber of reference pictures to be stored in the nenory is
reduced 14 during prediction, thereby allowng the efficient use of
the nenory. [114] Moreover, all non-anchor pictures are not
inter-view predicted, thereby inproving prediction speed.

Furt hernore, fast random access is possible. For exanple, when the
picture 420 in the second row and second colum in FIG 4A is
random y accessed, it is not necessary to decode the pictures 422 and
424 | ocat ed above and bel ow the picture 420 at adjacent views to that
of the picture 420 because they have already been determ ned not to
be reference pictures used for inter-view prediction. Thus, fast
predi cti on and random access are possible. [115] FIG 10 is a
flowchart illustrating a method of decoding a nmulti-view inage
according to an exenpl ary enbodi nent of the present invention. [116]
Referring to FIG 10, the apparatus 900 for decoding a nulti-view
image in FIG 9 receives a bitstreamincluding data about nulti-view
i mge sequences in operation 1010. The data about the nmulti-view

i mage sequences is residual data of the nulti-viewinmage sequences.



[117] In operation 1020, the apparat u§6900 extracts information

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

i nformation indicating whether eacl’g%%e has been encoded using
inter-view prediction and tenporal ion fromthe received
bitstream The data about the nulti-viewinmge sequences, i.e., the
residual data, is also extracted. To this end, information included
in an NAL unit1headar methodeaf prafictivareat®lifg .a afulteRieSEmaES She embmyd be
extracted. [118] In operation 1030, the apparatus 900 decodes the

mul ti-vi eW PRy sequences based on the information extracted in
operation 1020 BinsRegid : I < Vi kN . re
predi cted usi n%etgi?ﬁl lélgst olﬁléé%g#ﬂ %{%?llg{r&??iqg%h%?del S(?{tﬂ?lgﬁg‘gﬁ%ggéjeg%gg%eg
pr edi cti o3 d@ferenepitthe efdrredcbéy othémnoffitid pivtuddsdntlnded @sthd madltidadva
extracted, in operation 1020.is added to the predictjon result,

t her eby r¥R485S ﬁl‘lfef?srfér NHRE-ViGH Predistion, to genfEats & daisHamation repglt; and
Meanwhi | €, t heeRxamp!RE ¥icRFROM AR Radlonk r&?ﬁrﬁé@ﬁ%ﬁxé(ﬂ&ﬁméﬂ eftpBraP®
witten as conputer prograns and can be I nplenented I n general-use

di gi tal cpwpictien baselan thxdaternenativa resudtyr ans usi ng a conput er readabl e

recordi ng nmedi um or ot her transm ssion di a anpl eg of .t he .
conput er read aWH]%rePe PISTHFS é)haﬁeaﬁfa Lﬂsﬁ%‘?rﬁ‘(’:l?qggg(’tn@g Egtrgge“?ﬁ offaffs msgiview
(e. 9., RQfedictionbycodingkese nbidistedli sks, etc.), and optical recording
media (e.g., CD-ROVs, or DVDs). The other transm ssion nedia that can

i nclude carrier waves (e.g., transm ssion through the Internet). The
conput er readabl e recordij i.um.can al.sq, be di stributed.over

net wor k coupl 2% corrg%f én%ltﬂsb@s{%grrlglr%ol’t%{el?ﬁge& AtRter pdicating hethe

i s st or edeaghbfeiates dacludedaindingiti-Viewt @ehek ashicdbes {s1tBOrefdhdinke pidige is
present invention has been particularly shown and described with
referencemP]é‘d@;(%lPeéWWkeﬁfh%ﬂ‘?tWH%ﬁéeft(]Héiééa‘fll,thPQderi || be understood by
those of ordinary skill in 15 the art that various changes in form
and detail may be nmade therein wi thout departing fromthe spirit and
scope of the pd.esentThé metntiaficlaism tletvhereth thy enbedihig theopictigesCéamiprises
16 Clains A netghod of or edi ctive-encading a nulti-view

- _
i mage, t HECREPRSROEBAM djaf reference pisisssieficd tair¥taeh of Henpigiures for
pi ctures Jingdadeflel Bf Mldriviath EWeHTREE AROYENFGS! | Redcti] q{agﬁgeon the

picture referred to by others of the pictures included Iint
mul ti - vi edetérmarationaepwéinces for inter-view prediction to generate a
determ nation result; and
4. An apparatus for predictive-encoding a multi-view image, the
apparatus comprising:
a determination unit that determines 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 to generate a
determination result; and
an encoding unit that encodes the pictures using at least one of inter-view
prediction and temporal prediction based on the determination result,
wherein pictures that are determined not to be referred to for inter-view

prediction encoding are not stored.

5. The apparatus of claim 4, wherein the information indicating whether



encodi ng the pictures using at |east Qhe of inter-view prediction and
tenporal prediction based on the determ nation result, wherein
pictures that are determned not to be referred to for inter-view
predictio i ; : Jiow 1 Al .
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i n mul ti - inchwed iy ectseguarstrastianslaydrdNAdf)emdreadgpi ct ure is included in
a network abstraction |ayer (NAL) unit header. 3. The net hod of
claim1, wherein the encoding the pictures conprises encodi ng
information abgut reher gipamnR GrUERsn ' &f aiiednt ecb¥n&RlY Anitt REcodes
pictures for at |east one of inter-view prediction and tenporal

predi ct i omfgrarasian ghoutiyefermce piefures fearedde bl teach of the pitturgfon pplzasins

2ot or m FPIeE T PR R iR TR s LS ARBPL BB P R O

included in multi-view inmage sequences is a reference picture
referred to by others of the pictures included in the nulti-view

i mge sequence$ forAj methodyplRrgdidiederyling ¢ guevieve imagt the mmethed on
result; a&ﬂ?pdﬁ .an encodi ng unit that encodes the pictures using at

| east one o |n?'r-viem1prediction and tenporal prediction based on

t he det er m nat reseivingsal bifstream covhprigng ipfoemuti@s iidiedtingr @hetate eaihnod
not to be feferfede%f,for jnter-view prediction_encoding are not

stored. RPUIEHEAUEEd [ wpli-wswi imags dedneneesrn prpleramenpiohig scfsed nbes
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(NAL) unit header. e apparatus o reinth
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pr edi cti omf@natidat a about the mul ti-view i nage sequences;
wherein pictures that are determined not to be referred to for inter-view

prediction decoding are not stored.

8. The method of claim 7, wherein the information indicating whether
each of pictures included in multi-view image sequences is the reference picture is

included in a network abstraction layer (NAL) unit header for each of the pictures.

9. The method of claim 9, wherein the extracting the information and the
data 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.

10.  An apparatus for predictive-decoding a multi-view image, the
apparatus comprising:

an extraction unit that receives 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



extracting the informati on and the d;&g about the nmulti-view inmge
sequences fromthe received bitstreany and determ ni ng whet her
pictures included in the data about the nulti-view inage sequences
are to be (e ; G ML T RV -Gt & i ) . t
e R T

t o be ref exd edract the information\andheqdata plbdit oire oheltbdiewgnage seqpienadsdrenl.
8. The methgod of d l.aim 7, erein the information indicating whether
each of pf e _téfrf?&%(f n multi-viewinmage sequences is the
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unit header for each of the pictures. 9. The nethod of claim?9,
wher ei n t maltexiewamdge gequeacésvre torke ivsed fardnteheiedapradiction decodtmgpased es
extracting_ information_about reference pictures. referred.to by each
of the pi gt dheexfiiedhaton (REBEME atldoriftisp il i Gargling 16e

t enpor al  pLRHVEW iBge sequencel BasebnAR BéBimkisatiH rePil€di cti ve- decodi ng a
mul ti-view inmage, the apparatus conprising: an extraction unit

t hat receWhersingpisiures theh Aiecdntgrniivgdnaoti taf sy redertadntol fodiintar-viey piediction
each of pj i hal in multi-view inmge sequences is a

refer enceheic)c%)g{ngf%éﬂéeifsggfggd to by others of the pictures included in
the multi-view inmage 18 sequences for inter-view prediction and data
about the nulti-view inmge sequences, and extracts the information

and the data abbut 1PeapRIFatns of du Hhgehesdn niafymetionindiating sdiether
bitstrea : in | ] i r-es
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used for included in enetpoddibstradiondeyn (NAdL) hag ddaden farteactes tha piotdes.
information to generate a determ nation result, and decodi ng the

mul ti-view inmge sequences based on the determ nation result, wherein
pictures that gge deteraphbaghisNof dAmPeor &ikr&if dnkOel bt &lic k¥t
predi cti on decodi ng are nhot stored. 11. The apparatus of claim
10, wher einfoririaion pbat meferenpe pigtiresarefenegd il by agh afdbdpiofurgsi fot atrlesst one

i ncl uded ifgl gul ti-vi gw.i rrag(g segu?nc ti s the reference picture is

i ncl uded PHPETNERERICHBE AYGEMPOR PISFATIOPNAL) unit header for each of
t he pictures. 12. The apparatus of claim 10, wherein the
extraction unit_extracts information about reference pictures
referred to byl®achAcfommeergreadabice secorting imedserst hayie sfcordedethergoava
predictio Y : .er -readabl e
recor di nglg} r?glg’lg1 uﬁ’?%@‘f@g‘g %&g%tgé%gf%ngroélgr? fgﬂaglglts)g'r%%]ﬁ?%&rﬁggééguti ng the
nmet hod of any one of clainms 1-3 and clainms 7-9.



