1 Description METHOD AND APPARATUS FOR ENCODI NG AND DECODI NG

MULTI - VI EW | MAGE Technical Field [1] Methods and apparatuses
consistent with the present invention g1eneral ly relate to encodi ng
and decoding a nmulti-view inage, and nore particularly, to encoding
and decoding a nmulti-view inmage 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 i o nmeras that provide a
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predi ctive-encoded using both tenporal Wpre i ¢ction r?.nd inter-view
predi cti on ame View, Le., I 4 same row. Infer-view prediction is performed using 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 colamn 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



[ 9] Amobng sequences illustrated in FIG 1, a picture 141 in the
second row and the fifth colum will be taken as an exanple. Each

bl ock included in the picture 141 is prgdicted using inter-view

predi ction and tenporal prediction. Since a prediction 2 nethod may
differ fromblock to block, reference should be nade to pictures 142
and 143 in odd-nunbered rows | ocated adjacent to the picture 141 as
well as pictures 111 and 121 that tenporally precede or followthe

pi cture 141, ietmddesy diffepiredibixck tdidogk, edferercelshduld b BladStopitards M 42 and

according to yhe (131‘[ &idaﬁlﬁ%C?éémWE Reale Q(?_]g%ﬁ rthtpﬂng{ugar ?ﬁ ag%ﬁ o %ICR.IICS 111

predictive-enco using I nter-view
prediction thak ?@q@??témp%‘?gi‘ ewe@eeaqumgpeﬂm BEL, M‘eé%ﬂtﬁipwélqt thel ow
speed nul ti - vipizwure 0%Je encodi ng. Di scl osure of Invention Techni cal

Sol uti opill] Eﬂﬁ.ﬂﬂ'{f @da}dlhé'%etﬁé f‘eﬁ@edairp)ﬂeql%ﬁ aﬁcﬁmkﬂﬂﬁes%q’c aPRar d*c%ige-

for encodi'ng and de adi ti-view i m sequence
mul ti-view i nBRFOIEHISBRBINET iy E%IFWWG%WTMCQ@%M reguirh refprence to
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[12] In predi PERsY ermned not to be reference pictures
used for int eﬂ‘edlnm'vxamadu@hl on based on extracted informati on are not
referre o] fo inter-vie redi.ction. nce inter-view prediction
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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:

[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



smal | nunber of pictures are referred to, thereby allow ng the
efficient use of a nenory required for predictive-encodi ng and

decodi ng. Description of Draw ngs [15] Jhe above and other aspects of
the present invention will beconme nore apparent by describing in
detail exenplary enbodi nents thereof with reference to the attached
drawi ngs, in which: [16] FIG 1 illustrates sequences of a multi-view
i mge according tg a related art; [17] FIG 2 is a block diagram
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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 2 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 nnit 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



[22] FIGS. 6A and 6B illustrate syntax of a sequence paraneter set
according to an exenpl ary enbodi nent of the present invention; [23]

FIGS. 6C and 6D illustrate syntax of a guppl enental enhancenent
i nformati on (SElI) nessage according to an exenplary enbodi ment of the
present invention; [24] FIG 7 is a flowhart illustrating a nethod

of encoding a nulti-viewimage according to an exenplary enbodi ment
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pictures referred to Qy each of .the pictures
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det er m nat i ormuléiswidw 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.

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

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

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



[32] According to another aspect of the present invention, there is
provi ded a nmethod of decoding a multi-view inmage. The nethod includes
receiving a bitstreamincluding informafion indicating whether each
of pictures included in nmulti-view inage sequences 4 is a reference
picture refen-ed to by other pictures included in the nmulti-view
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pi ctures may | nc¢lude encodi ng infornmation about sel e
pi ctures. [38fe 188 fiescHRHoRfS theapessaijavantion, detrdledhdessuptioniofikaeivi on,
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and tenporal yted@Oction. [39] According to another aspect of the

present 4oy ent AidedihH RS £ dxSraplaBy i HEHiRedTBE BRD:QEnt invention, the control unit 210
determines whether pictures included in sequences of a multi-view image (which will
hereinafter be referred to as multi-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 ternporal 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.



decoding a multi-viewinmage. The nethod includes receiving a

bi t stream i ncl udi ng i nformati on about pictures encoded usi ng
inter-view prediction and tenporal prediction fromnulti-viewinmage
sequences and data about the nulti-view imge sequences, ex- 5
tracting the information fromthe received bitstream and decodi ng
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required for ew i mage encodin wi t hout uting o an

i mpr ovenent %i’%@w (?g?tgeen pictufes in a temporal evel of ‘0’ and plctmes ina
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.



6 [48] Thus, the apparatus 200 for encoding the multi-view inmge
according to an exenpl ary enbodi nent of the present invention
perforns predictive-encoding by perforntng inter-view prediction only
on sone non-anchor pictures instead of on all non-anchor pictures. To
this end, the control unit 210 determ nes whet her each picture
included in the nulti-viewinmge sequences serves as a reference

pi cture ggﬁd f inter-view predictjon. In other words, the control
unit 310°det er HORERTIER de W18y BRage sequenes pesording odhanplagdaat il-

pi ctures to béuspaedicFIG.d; epicage iy thedeesndibeVing s€Dhe bolomn réfélto a

According to i I f.the.nre t_Lnveniion,
the control uﬁl&?&r g%s gféﬁg’@_{sgw& c usr%g‘gsnr_a?%&ubngl e dpide s r‘ﬂ;{hf’ B
predi cti on ang&ecordpelrem fpriagr-viewaedietm. Ithethenwarils, tiegietinedgs in the first

sequences basesly eitl deeDEcAimA SES pichiE 1 4ORIEOird N sl QeSif] &flrn are
whi ch picture s £ Q bemengoded usi ng cfgni er-\ﬁeewt&rﬁgl ction, 1nstead
of determ ni n{f ARBCHATER LY WPEYHY £159Cu080f fhedif % ot her pictures
for inté&6lvi ewHowesércin themuliceiewdinagestaocdriiing tethaerengary emdbliment of the
non- anchor pi glte%@n?ﬁw@ﬁﬁorﬁﬂﬁ atddl iy 16O Y l‘h&%!él@@iﬂ@ggéc'oﬂd%% and second '
prediction and tenporal prediction. However, in ordef to encode only
some non- anchBUER GPes R Tefe th g Pighite 24 1ekie FFst B7ve tndotcand coluamandiacpietie
present i nvenin thethigdirowané sedond belugn cadaBr-uRivnGediftioal Ile@IY Ry Metufetd20n

and tenpor al ol h W th-view inmage .
sequences basfeég& glho ‘%ﬂéﬁ%B%ﬁe lﬁ%é\/@ﬁé&&féﬁr@i Etng_rrt%ﬁgr%m%% aPlgt%ée@S m the
par amet er f or e5PRskoR g firstrpoBinan fos teanpardl Predietiby. di vi di ng an i nage
fﬁqulencﬁslﬁ]nz O b u’lfuadiitview iafa J:géqabra&e's E%c@fdi&eg tolte ﬁiakég%ﬁldlﬁsxraﬁeﬁfﬂ#ﬁfx.llr
e levels to ec an co uring i ecodi ng, as
be_decer | bed T hPGRTRT °%3P%m§%%§$°@ﬁ?§°r% By P e efEored o by
illustrates tehprarethres éudnter-viewipnédi¢tioni Bowevenge theeuultvisssinaage oeqhienss
to an exenpl asctoRimRaidEsXemplary &8bd: ' |1 entibipi 169
to FIG 3, te gr al {’féﬁ\iel smgfaﬁ chorlﬁéﬁc%t&c tﬂeerbg&%ﬂé%a&g%%sﬁéﬁg 1Bka,

mul ti-vi ew i ¥ SURE DEUEs L gld-gpmb B fiom} apnsdioprngfiog pirfues ae 4
i nt er posed betkeerd (¢ by othacpiomres fatintee gie®edictibnt heotiaen elonds, i RIGUA_Sonly
312 are '1'. JGOREhSH pidtGdE krﬁodatl}laa&[réar@mngq%ng%gagé%é%n%‘éﬁ&%gc%ﬂes in

bet ween pictures in tenporal level, o Ictures 1n

tenporal | eveddgpumbpred ows aze encadedysing intpreNjeW gregictiphe r ermmi ni ng

pi ct ur eE8df t hEIGdBtillustiates nuitgizwsianige samsndes end BmpofabRYelfhdordddy to an
illustrates VA | JTBes ding to an exenplary
enbodi ment o%ﬁghﬁgl&%t [ n\?sé'?ﬁi’g_%%ﬁ gﬁ%%%'e mul ti-view imge
sequence] i | | uAtrayite selpst spmespicamesipeudpdiia thetrseltinyjew heagdeequentenfori on
of the contr dncedihg oR¥Cheaiccd WhetbetsiRaiattr-Rietl predctidhCls WG A Hiltiow

mul ti-viewi es. s refepr to for inter-view prediction
or. by the serﬁg%ﬁsn(;%%gg{i&tr %reélg% °r1§p' it 210 regarding pictures to be

encodedl®@i ng Indtler 48 oiuyss éaibectefegred snfor irderpde wipradictidn eteidetermiiadibased

the mul ti-vi e dRAPEal BOIYTATES, 4H, S hhdHoPHictufesth B & fbf ke .
fromthose accor.dldﬁrﬁ)t%??}ét he reJated art, i Icu tSr at %%rﬁllz‘fg’&gbglg irgrﬁe

In )

[55] For exarfpirdie € eI wSing nieraisw R ﬁ%c&s"%é’@l‘% ARy PEStarpRe

rel ated art iihltanspardtlectis thatfard3esslthamsa prieddtetrénctidvhliernrd detecia o Béledcoded

and second c ) j i N irst row and _second

colum and aq%l tﬁt%l:@l%%’éori&décﬁlre&n t8 trtﬁhﬁp? r%i{\?\?dé&nﬁhg%g{)n ] “(,g_oﬂ"a‘r%“ﬁm P ToRdEes

i nt er - vitdly pr ebiedemporal lewels ihakbservgos aritarion feyi the determimsion or selestipn pEthe

r oYv and secorvfdnﬁalummm_awdrytd&eor?ingtt@ﬂﬂ chéBctbfsticher thé hﬁﬁi—ﬁi@}w Lﬁlﬁge second

colum are reference pictures.for .inter-view predigctjon of t

pi cture 144. Sf%%’]‘lcﬁowg[l}%[}t%e]inﬁ hfrﬁédﬁ% f‘%‘é}lﬁwﬁ%&ﬁgﬁ- @c 8t ﬁiaﬂ@’?% ¥hehe

exenpl ary entspdtiatreprrelafont hetwesnedestis hohhégit heomuse bof asrgeadigahdebefiletn 4A,

a picture 42Q.48 1 e Jefer to a

picture 422 i r%int rhag?%it ?E(t;tg_)ro%{ gﬁigﬁ{;gg%g@%%ﬂé&%&ggaggﬁ% %drlétea;hnﬁ?%e
anchor pictures using inter-view prediction, In this case, only pictures in temporal

levels of 1 or less may be predicted using inter-view prediction, and in an extreme
case, non-anchor pictures may be predicted without using inter-view prediction.



[57] In the nmulti-view inage sequences according to the related art
illustrated in FIG 1, all pictures in odd-nunbered rows from anong
non-anchor pictures are referred to by other pictures for inter-view
predi ction. However, in the multi-view inage sequences according to
t he exenpl ary enbodi nent of the present invention illustrated in FIG
4A, only some of pictures in odd-nunmbered rows from anbng non-anchor
plctures re ref rred. to by other pictures for inter-view prediction.
I n ot heldS%bor ds Refqiring backdnFlG . goaqetiogiean sremppler smehodimens aicthe prepant ed

col ums from amvefigom dfe-ea&ﬁ&iﬁg urft ZX0Wnesdes meQﬂanMa%g séfibfice@bRed on the
encoded usi nguLALor - -ew Bred C%,s ﬁﬁ)&}% + élgg Zi@ meﬁaro?d% ta?.lencomng

mul ti-view i nage sequences and
exenpl ary enmbdait E%mee@lﬂwﬁ@lcpﬁ@gwmulﬁnve&mm@s sefEBpesAsing\at least 98¢ eft inter-

sonme pictures vie@ghbtﬂ@tﬂ)n' Ad tMBp Pl PrddidtioR WadeARY G EAY R NGRS Bpsrelegﬁépgh\%\g
only the sel ecétgl gl Cﬁwﬁ ¢15| nginter-view prediction as in ‘
will now be d& eference to FIG 4B. [60] In FIG 4B,

pi ct ur e§63o be Thef:lmodm@ unis 220 preidivtsemely piettreineld et inaite anki-wey anigened

based on te ”prqﬁancleﬂéﬁ s%btr!i #1@(110 %1 Ml{f%gﬁgﬁsmpé fgﬁgtg usolnl%la? picture,

tenporal leve are m ne enco
inter-view pr@a;eéy,g@wraqn,gr@@ql}@} o plthe myki-yiepilmegs sequénses enpor al

l evel s {643t ar Eol lﬁsdictﬁdiﬁﬂle&nafc&ﬂgeﬁxﬁtr Zﬂ)@&iﬂes\dafek&c@f)ﬁm%h@ﬁb&detﬁﬁug@d
from

encoded using e

anong non-anc 8@5 |aél t}ﬁ ?’%I% g r‘ta&é%bogr enﬂ%o\liﬂlp?d? ¥§'?f?/‘§m5§° the
criterion f orSt?q@él%f@P%‘FerﬁlﬁateF C@l’dll%tpélmrlebted@ﬁ, when mcmbrmnmrbs 220
vary accor di nﬂe{ﬂ@teﬁf‘ﬂl }ﬁ&@fe@@éﬁﬁﬂeﬁweﬁﬁ)r&ﬁctfoﬁ%nm ol bRWickiBRGRuld be

sequences, thO&lt 'ﬁ gq' r% to thgs i}%lust ated in FIG 4B. For
exanpl e, when” &path af E61FE O[“I'EHFF BEP o TRAESENEINNERUIOR; 11§ nebResEsEry
of a large di tQtSmﬁ@Efmommn@afm iEe- ti¢wa pregivton gr te memorgufor picstir@vde-
image, it is t@ﬁﬁm&ﬁ&ﬁﬁl@%ﬁ(ﬁ&l%ﬂ@?@h&%ﬁ{:énc@@é!f& ﬁ{eppfeﬁatnﬂ_‘pﬂé o&{s' ng

mter-vGSt/ n:gICtIO cﬁ is caaEh | ctur | evel s
of 1 or®hss nkSF BEBELROLHL &P trePfy Fﬁfcé’r‘e 6?%%%‘?%Plﬁlioﬁfrﬁﬂdémn¢n an
extrene case,cohom aridGodAppictres @2 amd/4dddopiteltiboteshdbeldw ikt pid:&irélgzo at

inter-view pr celg'v%s to a[t @ﬁt]he?ﬁftﬁé M@Qeggtcljtéfege%cgb%hné fOIa'C EF'&I lbng to

an exenplary e i ment I nv uni t
220 encodes  tAiEIFHANEnd W"é\f&r‘? TRigeluied E’é??@&éﬂb@mméwovh@ewéfeﬂwmatl on
or sel ecti on effidelttusodf thbemeaont.r ol unit 210. In other words, the

encodi ni t l,ti se ces
ising AP0l cas T PIRGEC AL LERRARATEy bndali hhi 16 PO RS P
based on t he lBEF-giewipiediction a5e nejaelawed oforistenviewopredibigone &ntetbg) Bpaedmg up
210. [63] Theresapgi ng unit 220 predicts each p| cture included in the

mul ti-v, wence sub ts a i ct val of each

ot ur 67 o RS R SRS TIBLS, RO RR SRRt Srbeimetal the dreseit o

of the multi m?@wn,wd@e ﬂ@e&qlgedmgsmt %Zﬂ@leﬁmvepﬂneoﬂestheanultﬁm Emcgedi ng
unit 220 st orsggueh&dsei ﬁﬁ@@nd@id@st#ﬁﬁénét& B4t GRS h ST Dth

perfornms inter-view 6 |ct|o nmpor al predi ction by re err|ng to
the stored r &PB?@%E% éﬁ?r"é]%e eA& rPEﬁtF\‘@ ig preference piciyre ysedfer intgraiew
non- anchor pipc¢dieties, adangzre tecnestied phlampiee indd € BitftRAml| Oh& thy E@M¥ol unit

predi ction andglenena \ﬁﬂétﬁé}'egéﬂ n@@miserlg’ #erela%o ?c%r%tggwlg{‘} pﬁegicggg,;% to

However , accordln tot I'nvention
store refer eﬁé‘éﬂdﬂi&‘%fﬁtr@@ ql@?deﬁ infermatipe ebqut theidetermination re$uit afereorontrblor
pi ctures detepfri2ngd by the control unit 210 not to be encoded using

i nter-vi iction..[65]. For, ex in, ord r.to encode the

pi ctur 6['6%/0 ﬁd %@5’%804 SWReHRS gg@%‘%&“ i ?therlﬁlﬁ‘é Pig@re i ioheyr es

422 and 424 Ixcfeaecb@ tyinghee paotictesdofel tntertview piediction idf@fination abj1a eeBthevdeNS
to that of theoph¢dMme $QPhbD rb‘ﬂjier Bﬁt‘u‘?ésﬁf@?ﬁntte?'v?é\%r%&fz{] A s ] e %{c}a Yo gW

prediction and thus are not re U|re ore
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.



[66] The pictures that are determ ned by the control unit 210 not to
be referred to for inter-view prediction are not referred to for
inter-view prediction, thereby speedinggup prediction. [67] Referring
back to FIG 2, according to an exenpl ary enbodi nent of the present

i nvention, when the encoding unit 220 predictive-encodes the

mul ti-view inmge sequences, it also encodes a paraneter indicating

t he deterglnation resul.t. of the control unit 210 as to whether each

pi cture 781 5 r AENAECmitys theging of pasdetization af isragy Patty Pnesdine NAJmunitind
inserts the ergemlﬂw maluaemiaefabbﬁttasvsllaglbpfcﬁﬁé SFRMAI0E abédﬂ %@ﬂ&&t &aeh piéird

210 det

oredi ot on. |t Butiaedds b 8H% PO R il bRM i Brtisnds bRbdsbaan VAL v
det ermi nati on p@@gmoréqirt@heemdw ol unit 210. [68] Since

det er mi natji on iRef@AAE & FEY 5] HynBe eRMEnPinAD rNEE Nedw géséaeﬁlt&ér}’ﬁﬁu&uto

PR Y 8L T RS T R AR A
pi ctures for Inbeethen Botups é:dmu:t&n—mawmsedalmhu]ﬁtﬁdxampla ‘palr REBAE Kiehas1’
ayer (NAL) euﬁ{f?*%h%%'%" S COHHF&:&%@?S ST B o B o RS0 "
present i nvenPiegigtion gn¢ Mll_e"(r‘rﬂ fNeARS @hfeth‘mlicﬁlfw npiaeleaetl faby ether
of imge dat apicir¢scfer - Mpmmbﬁorgeneral l'y includes data about a

smgle tureg;i.n r each |ctur is referred to
by ot he %I ct ur g Por m%uggs neHEo re Ct‘l on''f ﬂﬁ%‘&m?rﬁ an NAL
unit header | HesSF&erzere foe blﬁﬁc@cpé@ adperclqo oherﬁg,erthf; mgnheo ofte@rvés] big.

synt ax gIgment ReRaling ®ick kSIBIG ReWher the asldash tdﬂlt@ﬁo blﬁkorﬁle leheddBRIR 150
according to the,rel ted ar indi C ﬁ\,g&et er eac pi cture

is referred t8 Bdesdf‘ Lratgn a@”ﬁ?tetgt%feélf’gi’lﬁfué‘?s el pigre 6%nter'V16W
exanpl e, " nal Plﬁétﬁtlmld@ldﬁﬁmmﬁl predieis). Ahsyhtas etmrene‘@a&hcﬂ,lstguﬂicetesl Ewchi -
referred to bpnahdar SHicE%Hérc%ﬁnJI%u'z'i‘é BEreithifid Pcaile gsehqngua@@%w&aés ref

idc_view=0" neans that the cture.is not referred

pictures for f WE\W‘%\W \i3 P Febl’{le“[W2?°§%8§WW§|®§OEWV%§F%WGGP
to “nal _ref iplchuesdmdinersiemt madiedomnentot refesed soad ot @ichaey whdnlthe 1S
al so added t%lﬁgaggglllg by &HH@&rthé)rfn %ﬁ%\ﬁﬁ Ogebéeﬁfencism] Ref erri ng back

to FIG 2 encodi ng. unit coding, it also
encodesi%f or mktSoWhehGEEn F@r‘@ﬁ@@%ﬂ“&%? wéormatier ghoyt teferenge pivtives for

picture for istkpictire\it neehdite Olklefaiaﬂls&’eﬁﬁﬂﬂﬁhg pRINEES G BOdet@nBNeHIA the
oo 0 o FeokbAGit A 6P SRl IVCPLIRL G preiciGE L1 COnrO!

uni t 210 det er Y0 e e 9y ef er ence
pi ct ur ef’dded fBor expmale. Wh%!\/@th@HW:ﬁQﬂHUS%T@tIQEé@ 4/ stencwled otcosdiny ® ths

ref erence pi C{’élafeﬁsanf Qié pldnﬁleg 4 ﬁwmﬂ%ﬂiaﬁéﬂlaﬁé‘veadh@ b@lfatv th rngiqu@ﬂzdaQ by
ot her pl cture | -VI,.ew

i mge sequenced ce‘?‘n na O&ﬁl‘% %IC?‘HE 4%%‘?58 5‘?efn‘§n‘iﬁﬁl‘fmf? an gaton
i nformation abgading élfeem@mtce 422 mtdA2dss inghudedhRpfRidliste Haweveaaccording to
generate " Refdgi e&bﬁmﬁﬁa_ry &f%‘ddﬁ&ﬁérﬁ Of e Eéééﬁ%n&eﬂﬂ&n HBrileh e raﬁ%dgﬁ% ﬂ?é’mxte? §22

control unit 2{]:[ 24% T{g % erre for Inter-view
[75] For exarfpfé24 Qremupsboyihe copte HQ’(B%‘P NRtde pareddency Pmﬂe‘:s WAthesPllee
encoded accordDngndtindinedielRdfBidLBrt, the pictures 422 and 424

| ocat ed;- povez‘g&g %R)V&nbﬁlﬁr é}!e ex%ggch %nt%q }%Cp?gszent\éh\? Wialté?t%?t %‘%%glﬁté

t he pIC ure 4 eference p res an orna
pi ctures 422 U&Hdﬁﬁ2@0|G§quﬁ%m.fm~éunornabqaépmmsslectedrbme@puumnmam toghe

to an exenpl &Jh&od%ﬁh@ﬂg Iiliﬁél*-w@&fv }é‘dlﬁ:t@ﬁ @ﬁ&t%hlpbfh\l’ REic8hm arid%&h@?ﬂe' diloded
about the pi ct res. unit 21 not

to be ref er ence HB?tbcP’dPté)sa%%Peﬁés B’%Fﬁ?@cﬂ% ip etﬁ'g ‘i[hh‘?,fP’G”‘B%f‘dtOlFﬁGs 6A
" Ref Pi cLi se. ahd6B. Accordi ng to another exenplary enbodi ment of the

pr esent (v ent ieN s LikeuaRc oftiofielucaed f TR
about p[l CPur es se ect ed %e cont é e?‘ u%ﬁi[ﬁ%ilggéf%qgl&n&:} %%eﬁerﬁés{ﬂg
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




[77] FIG G6A illustrates syntax of a sequence paraneter set according
to an exenpl ary enbodi nent of the present invention. [78] Referring
to FIG 6A, the encoding unit 220 may iMcl ude information for

speci fying pictures selected by the control unit 210 in a sequence
paranmeter set and encode the 10 sequence paraneter set. The sequence
paraneter set according to the present invention includes a syntax

el ement "tenporal |evel max’ synt ax el enent

d a
cuse_i nt er vi eRF PrE ! Raém?rélet § &faupree pajamgier sqt @pRaBHiBg fashe present inviention
i nformati on i mehlwdes b spntishelementtiempofal deviel erazhind esypekalethavel s of

mul ti-view inage “Q’%g‘%i clﬁ.gﬁiq g&ﬁdle%%ghe apparatus 200 for encoding
e

arrultl-V|eW|rrage e sequences illustrated in
FIG 3B (e t ettpPml-leveldnax’ fsigtprmationigdicating thayenmien of different temporal

't enpor al i eveleveBXf miufi-vidw. infa80$equences encoded bfy the apparatus 200 for encodm

cuse_intervie d. t.enpor. IS in y|ng
pictures to b\eﬂ!m% gg? ?/E;]‘:g @n&@&ugt\éﬂa'j:dﬁ?ée F?‘ﬂf‘lglf‘ce?/’r qe]&o['ﬁpr gﬁﬁé

t enpor al predfestrorn le ok (it ¢ IBdtempoﬂ]_w\&l_pmxr or'ded on only
pi cturesgdin a t@epafedliew é‘d téHlpOl‘gzl 169&1[1] 23 m?o?nfagodz foPspdtfying pictures to be

use_interview pred te all evel

cuse_i ntervi eWeB%CE&‘T?‘E%%C{ USRS PTP ictiop and tggporal prediction. When inter-
cus e_i nt er vi eweprpeetlictionpopatirawe oh 8hly pimyrebin asempdrel le@el.of Ther vAlwes
'0" and '1' apf:f At t pictures in a
corr espondi ngpﬁ@g%aéqf&v i J%h ltéh@é)g Iéﬂggﬁi“]ggp% fer-vi ew

predi ction. [S‘ET—@F‘E’EW—@?CH—FPD%POF Bapelldl’ s Vel of 'O are anchor

pi cturefBl}Si ncéusé lintepio Qired) itediipi € Sle il B] pﬁ@dlbecget weoenaedade vt g 9NLY

i nter-view pr d. t orall.ev

separately se ?Edg?] Qﬁﬁﬂa%gdgf ¥ 3? rgs 3IC3 %?P“%‘nggﬁ‘#é’ﬁ%ievepm
par anmet er setP@@é@?GFlﬁgﬂ?ﬁt@ Wéﬁ‘(ﬁ@k%‘icmé&errpl ary enbodi nent of the

pr esent [§2pvent Pttres[iB4 rerhporkil l@el GB,O’ R QnSIRR bicBlred Birke StQns)r gfchﬁes

pictures to bere(ﬁctve_ctlgg1 enco ? g ﬁEer- view prediction an
tenporal predi €T On Daset lgwgtoé‘i?b]ﬁ%“el eRFEFEIO%; ot her wor ds,

pi ctures in aupaintpryighapredeiepporl level[8]’ itmas sepatatdlpsgor al | y pred| ct ed.
Hoviever 53 N0S CFIR, GBSl ¥y AbB Ot Ao&qm@gme@@&%gmew BBods: We |

.ai. t g;rplorzal f Ir g(\églla%%%n@dd%r é}gﬁ?e:gl)rgemlgventugrrl es In a terpora vel of

[84] In FIG. 4B, the control unit 210 selects pictures to be predictive-encoded using inter-
view prediction and temporal prediction based on temporal levels. In other words,
pictures in a particular temporal level are not temporally predicted. However, those
pictures may also be selected based on views as well as temporal levels.

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

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

(87} ‘temporal_level_max’ is the same as ‘temporal_level_max’ illustrated in FIG, GA,
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 levelfi][i]’, ‘i’ indicates a view and 4’ indicates a
temporal level. As mentioned above, it is assumed that pictures in a temporal level of



mul ti-view inmge sequence froma view 1l are inter-view predicted and
tenporally predicted, and pictures in a tenporal level of 1 from
anong pictures in a multi-view inmge saquence froma view 3 are
inter-view predicted and tenporally predicted. In other words,
pictures to be inter-view predicted and tenporally predicted are

sel ected separately for each view In this case, a syntax el enent for
speci fyi ng sechtq%ﬁpictures for each viewis required. [86] _
Referring to FI & $BOMABORSPGRERSAN pHRdlinsiesrimage sqanenc §iom sVipy dere inter-
el enents | enpetieat predieet andiwmparlly predicted, and pictures in a temporal level of ‘1° fro

5 e sanm. abrBpE ek ENA R B E ey et hecpencd Hlom § SRR i B Pgicieo
i ntervi ew_pr ednd mporadly|pesdédtgd. ] [if is different from

“use_i nggyvi er@ﬂﬁﬁcés@,”ﬁ&LﬁHrﬂH@'_;frb& terhpdriSicl @A) 8 F1 G 6A [88] In
use_interview pr.ed t.errpor&all I ml%&}i{é ,.J.,ndicates a viewand T

indicates a té V1P REFd R Y Idbove, it is assumed t hat

pi ctures in a‘uenpera¢wlpeec kengforal Jlével(1][38ris ‘@, from anmong pictures in

a nmulti-view hRgReREaME %Jéd&ﬂlﬁeyélﬁﬁlf’ i@re interview predicted and

tenporally predicted, a C{7)L|Fctures In emporal level of '1' from
among pi ct ur e SP-ARETVAGH shred, fesporaldgelSdglidn & aflom a view 3 are

i nter-view prade _(imed/iam_(hécﬁ_raﬂmoﬁillllyvem[?m]’ﬁi Eﬂ-lTl{e&Qlueé W ki 9° 6RTRg in-
use_lintervie ] v, J'o1s "1 .. . .

“use_intervi e%%@%g%rg}'{%ﬁg{cﬁﬁéfCOFESP'O pding temporal level in a multi-

“use_i nt er vi eWEYIEEse wapenca fomatquesnoBiing view g predicted using inter-view

cuse_i ntervi epegicesh dgamacagd.evel [3][1]" is "1,

cuse_integVvi e t.empor al | evel [2]' is 'Q', and

‘use_| nt@ﬁ vi e&%’%ﬂ%‘%ﬁ?&SP@%IP%%%I[%%‘S“HCF@WGMF’IW“\?‘?ﬁ%Eaé’ssaée and

‘1" are flag dpoingpianexémpliyamibedineneeltbe ppsat invegidnn a

correspangi ng ReRRAIAb FIGVR!, tdenBodiky hihir 220 BY¥Y mmeg?gﬁﬂ{éﬁ&%r g;ge%lﬁkﬁg

correspondi ng_.view are edicted usj | nter-view p tion
Fre Con T oopeirnes sesied by e fiica vt 281 o SRY mesad g carrh the SEI
i nformati on (1BEF)genressage according to an exenpl ary enbodi nent of the

e g TS Ll e g ot opti Ui 650

control unit P¥aaymelkde Gpngiafounsfiondorrash pisaee. iarmsition ghesit agnscap 92]
The SET nessayactions,aadiitfomuaion retfulre dridrirolofestdst. eThelSEI dReAemay Yisd €0

coding layer y lude information separately defined by a user. The SEI message according to the
exemplary embodiment of the present invention includes information for specifying
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 flowchat 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-



and may include timng information for each picture, information
about pan/scan functions, and information required for random access.
The SET nessage may al so include informgtion separately defined by a
user. The SElI nessage according to the exenplary enbodi nent of the
present invention includes information for specifying pictures
selected by the control unit 210 for inter-view prediction. [93] In
FIG 6C, 'tenporal |level max'  and. ) ) ‘
cuse_i nt er vi eRPHPERS o the reseatdyeation, eqlx sempe pensancher piefies axe nredicied heing
FIG 6A. [ 94] ifitrGiewPrédidtion tiistda@ of predivkle-BRo8iag all @GR HNERL iR raBOLIHYS
,e;( S ggl)?;ly fgeg'ﬁérhr@;é)}& pge];]mapttilag. 'ﬂ{u%‘,s c?n'?}‘ some’ I%Qtti.ul'eg Dre rLtge?rLd {onbchljt%r p?clz:t)l’]res for
“use_i nt er vi eltreaw eradistionckmpbisand) ibissleferningd whether dablepisomeisasfetrbibme
in FIG 6B. [88bthkl Sictufesifer iatelhRVERRAEd] th\6pLhAdH T19, ReMRLBOGicREes used
encoding a nmulti-view i mge. accor |C[1Frc= to &n exenPI ary enbodr nent of
the present i HEHETBEY Pf”%noﬁé’?aé’r% Frpgegpesed on tempogal devsls; on 710,

t he appd?¥tus 20Gpeimionsi?0ottie appasatua 200 envodesvpicrapegen el msitiradwe dnige Fl G
2 determines yhgthet nSAEL 1RIsEoMY & ihBChibdGthdidtiolUhd lembbiind

sequences is %r efergﬁgge p}pdéstur_e ﬁllétglgll’lg‘gﬁ |d?1%ﬁ8%#£§w\ﬁ8$%v3%e§%% §lﬁ].°asf3%°n
ot her words, deterpiBpEehapgralipe Her each picture is referred to by

ot her pi(HaOgr e;fﬁ#ﬂ@fuﬁ@ﬂcfu&sﬁﬁlﬁzer%ﬁlﬁiviaﬁ;] El\éﬁgb f@aﬁl&]&g_ﬂﬂéﬁﬂ&ﬁ&e? ?{mg at least

I nter-view pregdl ctl.on, . . t net encodl ng .a .mul ti-vie

i rage accordi ng oggﬁt?ﬂ‘émgﬁ#ﬁ%ﬂ%rn Y ngrterll@ O.raclizpr_c%f)%lalﬂﬁ%n? P%fhcflﬂlévap}}l%%feeﬁ% of
i nventi on, onthg PisGHes issubteasted dronpihe tigins! pisrepthertby pentratimigmepidual data of
inter-view prmdhmqﬁ-efmiimtg@a@ugﬁcegr edi ctive-encoding all the

non- anc pictures using.inter-view predictian. Thus, aqnly some

pi ct uret@le refertedrt gﬁ?“ﬁﬂ?ﬁ’%&c‘?ﬁ?%& BTG (RIS SGieRBet & i on.
To this end, ¢perationdé@.arotrionkedefohenict picteesaisedpior intereviévs predfction ahertlsy by

ot her pi ct ur epeddifg ﬁpbﬁﬂmﬁ&ﬂﬁd@ﬂ%@l}i&géfﬁ&eﬁt%éggﬁ%g%éém Zég- bggfegf ence

pi cture ed ]fgor 1|.nt.er-.V| ew prediction ma ] X I )

enpor a0y el 0 IHIGGHSY imessapienss enop e RO BHioRRpvPicios deiemtes in
pictures in tdperalim.lt?ilg,\/tb bowdferage paopee ned Sorisengieat prédietiin i9l€o Ofcoded
inter-view prgd &Eft&ﬁhﬁ&gbﬁ%r MordPpedhehiy OB RASR5h &Bictalfi'x?g whether each

is
. . ¥
determ nation _of qperation 710. ) ) .
picture 15 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



[ 100] Each of the pictures in the multi-viewinmage sequences are
predi cted using at | east one of inter-view prediction and tenporal
prediction and a prediction value of ed8h of the pictures is
subtracted fromthe original picture, thereby generating residual
data of the nmulti-view imge sequences. [101] Inter-view prediction
is performed without referring to pictures determ ned, in operation
710, not to be reference pictures used for inter-view prediction,.
t hereby speedifig® ﬁg{hﬁflg?ﬁmgﬂoﬁﬂmﬁlﬁﬁ A% PSP Y - QePies Usine IeprY presiiction
[102] I n nul t iang feswporaiprpdiction sencingedokxempldnénboting ttrof equésent

i ctures det ey i j S R r ce pictures used
p §AVeREsh, tﬁe?ebgﬂﬁéeﬂgrlrgg% i vaégﬁm?a%g eﬁéo%ﬁng:' p

for intil[lq\ii ew predictio enco _amd Inserted into a

bi t st r eAhR0Ivor PEBEMUVigw nage seayenasenending ifermating abgve s @ictaractelected

pi ctu { edi s ? ftﬁ‘fiﬂbﬁﬂi@@tmécﬁétiﬂh&n upeﬁ@ticfncstloiimagr%mb@aafmm%ﬁéd 1810 dh’itgn-eam.

inserted into : . ach. picture. e inpfor i on e

i ncl uded in aﬁgﬁ%ﬁhgﬁgﬁtﬁ Véa‘%é’f ﬁ}eﬁn%gﬂagtfontnbaybbee e@ﬁ%‘%&é‘ﬂ%i@ﬁ%&%ﬂ‘a

above. [103] PianeRr pransSHI| mgsgagarnd ins¢rtedtintataibitgtreanmet hod of encodi ng

a nul ti {M78W | FEGS) BGMcHidigdn® 1ABRIRE an S¥ SRk ' :_

pr esent fi r?genti on. ’%&SA%I%%& ri g&to%éll.lcg 8 f%%t)ig’gg%?g%g?“ﬁ%ﬁegf

encodi ng a muIPFECGFERIPRIRAR SETRLEY splafiipent g&the preseRtdpyeqtion. ct ures t o

be encoblé¥] usi Rgfeiuitgeto-FIG ey tpr appumtvs 600 anthdeeapatattiqnetiol 0 aada basamg

on tenporal |gyeds. in operation 810. The apparatus 200 may al so

sel ect H‘bg pi c&gr es tqQ be encoded using inter-view prediction and

t enpor attY8} edi &B§ BFfracHon wy PERYeS £ DitFiecam inelndipg doja inher sndtevigwrinege

Mbr e 3 peci fi csdqhmcemmedmldimhl e mietibd bea]c'ﬁming_atnmm&i@ inia%d@&cof oldRan

a predeterm .CLures tao be encode

usi ng inter- e%\llgirng_ |@E1ﬁ%%%’atﬁglh€[g%%§lrt ae%lgﬁg%i&eg’“néa@e SpAHGRGES fSfesidual data

operati on 820°f thi@ulthpawdmage seaueneess arrbibe hifgtrepmindudes infgenasion gt e s

Pﬁs ed o {1 t he wmm@a@ieMEh&ﬁumgimﬂ@e séé&gge!y?s_r Lrefdick gicgﬁé heed for
e pictures sel. ... oper.at i on. r redi ctive-encoded using

i nter-view pr%&k gﬁfrﬁr egl_ﬁntéo r{)(gﬁ%tt(?%%m&‘agﬂlﬁ&%eﬁﬁf eaﬁﬁ@lﬁnﬁﬁﬁ?se]??ﬁ? RRqeged

pictures in tlﬁ@r-fﬁmr!’rﬂ‘hp@n m#ﬂgap%'éqm%h@m. are predictive-encoded

using oneopf i UpeH revdiprerRREslishbidthOHrab &SRR 1 0RKEM St RRatdN 4 ol |

non-anchor pi ct uregso.tl{g th«iﬂrrul ti T%ﬁwﬁgﬁa’%ﬁ se uencgs are i

predi cti ve- edCOAET DEF Y™ AVEPRFHER D Fogm 1D &xgreiss parameter in-

predi ction acHertidssechipictuleds » siferemd patire uesd fipr ink3-viawnpredittioher a

non-anchor pigtdHas iddiaRl SN itMR 1RD 64 gcéﬂ%tlﬁgin% & vkl ﬁfg?liction and

prediction and tenporal .prediction according to the exénpf

enbodi nent offelpﬁ%f%@@&@’- ?ﬁ%ﬂ%lvdw,t n?tw&?f‘éwlbﬁ%@mgnwmﬁﬂlg extydcenin-
i mage encodi rfgrmdtibGjchidied iman NALtinit\headbr, AR QE:ns€ pArMEEr, BNGOSENBessage.

i nfor i on abpuut e int.er.-view predi ction . n
oper am?}ﬂslobﬁf’s"?ﬁ%ﬁng{ﬁ@% e gn%klﬁ%%gﬁ?%yﬁdﬁ E)Igéle%ﬂl%gtcrsgadl cegbased on
ment i oned pr &4 Bfmption gidracisd by thaxgactivaynis @18 e dets abputithremeltirviewf a

sequence par dmmegeseqiéncedinSuded MG Brailis A REIIBM dafil P i BTk ShdvPRiMoe
[107] FIG 9 SF eﬁcéﬁl ock diagramillustrating an apparatus 900 for
I - Vi

decoding a mu ew i mage according to an exenplary enbodi nent of
the prddédt i nlhanttherecoping@hit R predictspatiopiblu® inShe mhii-wipp imagessqR0es
includes an eyfkacleh@BndHt thicl v i@ﬁ&%ﬁ%ﬁ@ éﬂﬁiréd'a%g -ba%ﬁ%ﬁltheTE‘n‘?
extraction unit 910 recei ves, a bitstream.I nc di % dat a abou
mul £ -vi ew i Rﬁ@@mon 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



sequences encoded by the nethod of encoding a nulti-viewinage
according to the present invention. Here, the data about the

mul ti-viewinmge sequences is residual data of the nulti-viewinmage
sequences, and the bitstreamincludes information about whether each
picture in the multi-view inage sequences is a reference picture used
for inter-view prediction or information about whether each picture
has been encoded inter-view prediction and tenporal prediction. [110]
Upon recei pt ‘E'«%l%regicflgli’rﬂé%‘?ﬁy allpwingdhe efficientusg gf the gegnasyit r act s

i nfor mat{iib4 fr Mﬂu’eb&r,rﬂh&ﬁmmdhd@ipidml’éeﬁ@nof\lﬁgeﬁ-vﬁﬂ%&ﬁét&@,Eﬁétebytih@roving
extraction uni / r ter indicating.e icture is a
ref erence pi c%’ {Jeflgcql 8151 gﬁéep gﬁhﬁlﬁ&éﬁg\/% %P BT gr?oﬁﬁgblﬁa%éregmlﬁ'r‘&en the
i ndi cating eaistpe 62Qindhergesonrbiony andseehnd calimmgn FHG.e4A isirendoprie acessedyrit
- and tenporal pielhedebsaRy oRleeddR MDY urdd Ub2 BRY 4IBEEISAIoVY and Hfow the
extraction unit 91Q (gxtt racts infor ﬂ;ag%f_cl){g i ncl u%%d In an NAL unit
header, a seqPSHEe RAPAHACEY viegss 1o fha PR Rgy AU tegaups they davpariisadinbeen
unit 920 decodeemtatdnaiwbe refenencapichiresnisedforimeevise gredinties. Tias efdston
the informati g exbs a6d SR adl& ﬁ{tﬁgéon unit 910. The data about
the mul t[ill ewgi[éra]%’e ;ﬁguence,s incltuded I'n the bitstreamis the

resi duall'Pat a +10es Adfeprbart Bistrating e meshpden decoding pupyltiviers imagee
decodi ng uni t a@3fliny dinekangiagteniolinknt of fhe pReeitlvehtion ew | mage

sequenc sin . o} f I LMk 8w predicti and. t enpo
o o on Fo0Y o ReRblSRTGONE o bl ol Y B Al S A0 idelBn R
910, and addsreediBespy itsiream gwluding data about multirdew toage sequeacasfin pparation

mul ti-view i NHU®. ShodRNgasht e haneRiew R0 Sidubsdes Rkl ath bf Y bBYE-view
i mage sequenc.es.eL113 For prediction, the decoding unit 920 stores

. a e ueche . . . .
ref erence EI cTUrPe &R T pr edet er ni ned menory and performnms prediction.
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However [1)f/br i hxeperagion WD, g appireins 900 exteaspanfatuatiod Gilickting whetheséaoh e

pi ctures t hatpigif AAdSEh HEAGE- e tHb kshiQf rd oY
prediction i npl{ he. menory .based. on the g%'rslsf rrratsilgiregi}%%ggdggwgf/edtfﬁre

extraction urftergiEy Préfigion erinformaaoindifatipghiethsr each picure Bas hesn preoded
stored in thesmgnpteyviesy predictionchnd eimphral predigioadiont the Receiviee bR:am. The

al I owi ng the G ivoheME iR vRK ﬂrﬁge %g@ﬁc\és, i.%}ﬁt%]r%#}@.{aﬁ@ﬁg fis at dxtracted To
non- anchor pi ,turgs_ re not, intef-view predrcted, er éby T npr ovi ncs;r
predi ction sg8Egn ’P&&’E%?F%P‘é}‘dqddgta“ P el eadesssaqyense patameter, oren SEI
exanpl e, wheméshgzephot herextrdd®d.i N t he second row and second colum in
FIG 4Aqgira : NN N Y sary. t.o decode the

b ct ur o8 1§hy" ARt B FOKF 8 apblrebs® sRThes BBERE ARl GG Sglcfes basea
adj acent vi evi® theinfezation extrpstegiin oparatiop2l28 ddeng seecifically Hhe multl-viewdy
been det er ni ﬁ&ﬁgmﬁhué@ebﬁ'géﬁidﬁiﬁ@f&%gmt Cdablf 28 o RRG- Vi preicBEn ¥ld&¥nporal

a

diction. Th . f ' d . e.
[115) i & 10 deis i Riibr Sl it foam BERoatsl o Bt i

mul ti-vi ew i ripgetioe ¢G4 addeddo the pesdietisinaesyltetbobly reeorstroétinghthe mubiseng

invention. [3h@fe ﬁq{l@{cgg_ ng to FIG 10, the apparatus 900 for decoding

bout i PF - PR il R B rPSGR G TG eRi e B

the mul ti-vi esmpniegprogemsand esn beinmpanhehial ingatealafse ti@albstiputeyd @y

| mge SequeNnGgScute the programs using a computer readable recording medium or other
transmission media. Examples of the computer readable recording medium include
magnetic storage media (e.g., ROM, floppy disks, hard disks, etc.), and optical
recording media (e.g., CD-ROMs, or DVDs). The other transmission media that can
include carrier waves (e.g., transmission through the Internet). The computer readable
recording medium can also be distributed over network coupled computer systems so
that the computer readable code is stored and executed in a distributed fashion.

[120] While the present invention has been particularly shown and described with reference

to exemplary embodiments thereof, it will be understood by those of ordinary skill in



[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 figr inter-view prediction or

i nformation indicating whether each picture has been encoded using
inter-view prediction and tenporal prediction 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 uni ttharféh@étr"aﬂ&“%@&ﬂﬁ%d% fosarandeetel mayrbe arpdgiersin sathges departinge
extracted. [1%@n the sgifesstdcope dAROpreschLindetiidvnat HeHRA® @%Cﬁﬁgﬁmyéfmms
mul ti-view i mage sequences based on the information extracte In
operation 1020. More specifically, the nulti-view inmge sequences are
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
i nclude 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 desciibed with
reference to exenplary enbodi nents thereof, it will 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 present invention as defined by the follow ng clains.

16 Cains 1. A nethod of predictive-decoding a nmulti-view imge, the
met hod conprising: receiving a bitstream conprising information

i ndi cati ng whet her each of pictures included in multi-viewinmge
sequences is a reference picture referred to by others of the
pictures included in the nulti-view imge sequences for inter-view
predi ction and data about the nulti-view inmage sequences; extracting
the information indicating whether each of pictures included in

mul ti-view inage sequences is the reference picture and the data
about the nulti-view imge sequences fromthe received bitstream
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 information indicating whether each
of pictures included in nmulti-view inage sequences is the reference
pi cture; and



perform ng predictive-encodi ng based on a result of the

determ nation, wherein the information indicating whether each of
pictures included in multi-view inmge sequences is the reference
picture is included in a paraneter for each of the pictures. 2. The
met hod of claim11, wherein the infornﬁ§ion i ndi cati ng whet her each of
pictures included in nmulti-view inage sequences is the reference
picture is included in a network abstraction [ayer (NAL) unit header.
3. The method of claiml, wherein the extracting the information and
the data further conprises extractnlpiim§or mati on 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 predictive-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 indicating whether each of pictures included in multi-view
image sequences is the reference picture and the data about the multi-view 1mage
sequences from the received bitstream;

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 indicating whether each of pictures included in multi-view image
sequences is the reference picture; and

performing predictive-encoding based on a result of the determination,

wherein the information indicating whether each of pictures included in multi-view
image sequences is the reference picture is included in a parameter for each of the

pictures.

2. The method of claim 1, 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.

3. The method of claim 1, 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.



