1 Description METHOD AND APPARATUS FOR ENCODI NG AND DECODI NG
MULTI - VI EW | MAGE Technical Field [1] Methods and apparatuses
consistent with the present invention generally relate to encodi ng
and decoding a nulti-view imge, and nore particularly, to encoding
and decoding a nulti-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
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[5] Temporal prediction is performed using temporal correlation between images from a
same view, i.e., in a same row, Inter-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 column shows multi-view images at same point of time. Pictures included in
columns 110, 120 and 130, in which an image from the base view is an I picture, are
referred to as anchor pictures. The anchor pictures are encoded using only inter-view
prediction.

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

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



including | pictures are referred to as non-anchor pictures. The

non- anchor pictures are predictive-encoded using both tenporal
prediction and inter-view prediction. [#] Anong sequences illustrated
in FIG 1, a picture 141 in the second row and the fifth colum wil|l
be taken as an exanple. Each block included in the picture 141 is
predi cted using inter-view prediction and tenporal prediction. Since
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mul ti-view i i i sequences of a nmulti-view inage can be
efficiently gﬁﬁ%‘&%ﬁ“'ﬁ?ﬂfﬁ&%ﬂw at high speed, and a
corrputer-reada‘ht:lmmebsmdtmg medi um havi ng recorded t hereon a program
for exe | ng ods Advant ageo ffects I n prediction,

pi cture et er trInJH§ fnvf %uoﬂeor?vé‘%eégéﬂ%é ‘Eﬁ“&aﬁ%@ 5 & §n9gfng and decoding s
predi ction bass Hi- vﬁwemg&omtvédch sefomnestaf emutieriavoimage tar beadfitiontlyodncoded
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performed at hi eed the s | -vIiew I m al so
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encodi ng and B g@qq{t@sed 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
smail 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



[ 14] Moreover, when pictures that do not use inter-view prediction
are predicted, only a small nunber of pictures are referred to,
thereby allowing the efficient use of a3nmenory required for
predictive-encodi ng and decodi ng. Description of Draw ngs [15] The
above and other aspects of the present invention will become nore
apparent by describing in detail exenplary enbodi nents the_r?alof W th
reference to the attached drawings, in which: [16] FIG 1 illustrates
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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

I nvention; [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
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unit that encodes the pictures usin one
prediction aﬁ@‘@@ﬁﬁoral prediction based on a determnation result.

[35] According to another aspect of the present invention, there is provided a method of
encoding a multi-view image. The method includes selecting pictures to be encoded
using inter-view prediction and temporal prediction from multi-view image sequences
based on temporal levels, and encoding the selected pictures using inter-view
prediction and temporal prediction and encoding the remaining pictures included in the
multi-view image sequences using one of inter-view prediction and temporal
prediction.

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

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

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

[39] According to another aspect of the present invention, there is provided a method of
decoding a multi-view image. The method includes receiving a bitstream includin g 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-



[31] The encoding unit may encode infornation about reference
pictures referred to by each of the pictures for at |east one of
inter-view prediction and tenporal predbction based on the

determ nation result. [32] According to another aspect of the present
invention, there is provided a nethod of decoding a nulti-view inage.
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[36] The sel egti | ctures i nclu selectin

pictures in t%ﬁﬁ%&’ﬁ‘f‘% é‘??@illg“@r?gfh%“’éezrég‘éeqlﬁ&rﬁe&ﬂﬁq @ﬁéﬁ@%%@ﬂo‘v&l ue
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encodi n? i nf or ion %bout the selected pictures. [38] According to
anot her %i pect M6+ 2tipa blork diagram iNyetiating An apneeates 309 fpr engodingla splti-view
appar at us image according to an exemplary embodiment of the present invention.

[45] Referring to FIG. 2, the apparatus 200 includes a control unit 210 and an encoding
unit 220,

[46] According to an exemplary embodiment of the present invention, the control unit 210
determines whether pictures included in sequences of a multi-view image (which will
hereinafter be referred to as 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 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.



for encoding a nulti-view imge. The apparatus includes a sel ection
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FIG 2 is a QbRecdiaaramillustrating an apparatus 200 for encoding
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i ncl udes a caentmplaryerbodhéntafithegdtesemddntign. uni t 220. [46] Accordi ng

210" det BEh ned CuRa Bet FRF & Bpse eS8 o iEles Mo an oG8 P,
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temporal level of ‘17 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 muiti-
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
con-el ati on between pictures from adjacent 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 ti required for multi-viewim )
encodi ng%lg\n t hSQt SXATHRLs %Hﬁrﬁgﬂﬂgvgﬁiagﬁﬁ%g@%ﬁqcorqa,ngctgﬁ}gﬂrggqu@qt Hat e.
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t hi Is gng th ter@@aid ?bomdlur%iﬂxdctﬁé picikd1ef5 WHRL B8 rQRstl slabc]gﬁd%ﬁlmn are
i ncluded in -vie e ences . serves a reference

pi cture used feg?re?cﬁtpé(fmw g%“ﬁ)[?lgﬂi“@?f fOPHfﬁ’F é“ln"ﬁg;‘ﬁ the control
unit 3105@et er Homeserwinghéiprlteview ipages ureordiag kethe ex&mpldrp etmpoditriear of the

pictures to bﬁreEHn?ﬁiv‘éﬁﬁdheinﬁﬂf‘a&inﬁ ANLGhe rg@eago H{tﬁgke%Bfch Lﬁ%lacond |
According to %?ot h%r exeg%?ary enbodi Men érsé e present 1nvent
u

t he control Bt B, Oﬁlplﬁ“lf?é%z nghey ﬁb’bﬁ@de%ﬁﬁ@“ﬂﬁta@ﬂﬂ\ﬂl‘é\w@
predi cti on anbh thethixdraw apd esbiond calmmb fm&helemﬁrédmﬂbhem{stbm% plct'ul‘e 420

sequences basgg.. Q?)O&gynpgfcﬁlre eyl e s I8 r%%d%ud‘lcolll} aS elcnexc t@éérathe

which picture 1s ncod u5|n Inter-view pre , 1 NS
of det er mi ni nifcombioNeindd awomfemmpwléﬁém@@ to by ot her pi ctures

for int@Avi ewlrphe dintd-vizh: mﬁg@&rqdeﬂtes id@ofdh% tb@h@%ﬁt&d%ﬁtﬂm@a{ed in FIG. 1,

non- anchor pi [ ncode usi
predi ction gn@#@%ﬁ%% (gfle iI)C r(?ﬁ"s %%Q}%r}g nqnna%(‘i#l?fé?cnfrﬁs %tﬁéecfﬁ“éedotﬂlby
some non- anchefbermicimigs & infst- Yigwlpmdeqﬂom Bowgreadi tieinpiti-wipeointign gequendeh e

present i nvenddeoidingtb ehex8mplaty b RNGAH e tﬂéﬁﬂréégnt'ﬂeﬁﬁory NEW R IESE] 20
and tenpor al edl ctl n_are.select oEI:from

i -view | nma
sequences bas Grigs 19 e‘fu? wIPW tﬁPg‘rﬁ?H?“élnoP -dyhor P§%ées are
par anmet er f orle&md mﬂm gtheepipiorea fordutet-eibwiprediction. bhi othed wogdsain FIGage, only
sequence i nt - a%:hﬁréﬂlérﬁﬁés odder}ﬁ%{b%re'drboﬁﬁlgﬁ FronParfibd gkﬂor%%eﬁg

the levels to ecte and gded during 1 mge I'ng;
be described § IH‘EE Fqd iy ﬁrel‘eé?%%e H&‘ngfﬁerlﬂil@"l@dmf@l] FIG 3
i |1 ustrEiSgs t eRlioh ARl ilhetnaels snudd-viewl itiagy begpencenge] segorlieass ae6:aith tdgn

to an exerrpl A ¥m ﬁ%pf{h%ﬁ% Oof%?ﬁ&'éﬁ%%ubﬁ'ven“ on. [52] Referring

to FIG é f an Ictures 310 and 312 in the

mul ti - viodW i nggévagéaa%%é%ma@éwﬁ incl thel iyl yégvs inepige peauenges §or314

i nt er posed betneading bilg tienselkoted pichirey @engIalr-iat: frbGctinGh of FIo. AW @S ow

312 are T. ngﬂbeb%@rgfe%nc%)fo%g&rﬁgﬁ 316 and 318 i nterposed between
nd

pictures in a tenporal pictures in a tenporal |evel
of '1' &Pk ' 2'In Fionflrrstures achesrefeired krefor anett view grediction are sletefminhd based

nul ti-view i redempealRMIEIn &IG 483 non-hrchbr Ell:ﬁ'res%a'té ﬁ%ﬂ%&%ﬁ@f 3 are de-

| t t d t,
T RS R AR Bl lE Gdpe e, o
il lustrated iintdEip@rald¢vels thatgeriessahach ﬂnydettémmhﬁt\elumm&telem&dmi bé &toded

control wunit u%ﬂq% ifer-biew ‘éﬂg&ﬁ%ﬁ afl rp%gaqu%dfcnoﬂ (flloki'fj&qon Thoh! Qgchézr pictures.

mul ti-viewinm seuen SISI’G 1on

or by thedl sel e (SRPOPL Ioals %h%eﬂ@iasaﬁﬂfenméolrtb@gfémm@npn ot rlason of the
encoded usi ngonmlezmt\mewmraed;ramg@cmthatadarwme%f tRE BRI YibRRmadd1US,

the multi-vi gnce strat. i n Fl 4 re different
from t hose agc gwﬁﬁ‘% IHEZPE%ED th?stel tﬁgefjﬁ’é&%‘ ‘flﬁh%@i gample, wien
[ 55] For exaﬁpa@l Cti)rnelath’-él hetweeh viavesvis ncn:d:l@l lsaequentehr@ahﬂmtammeent he
related art ichlgk H?aft H’otb%t FH Smuiki-vidwRing é“ft?s ﬂ'ﬁ%e#egs i ASW

and second colum refers pi cture 14 row and second
anchor pictures using 1nter~v16w prediction. In thls 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 @ther 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-nunbered rows from anong non-anchor
plctures are referred to b¥10ther pictures for inter-view prediction.
I n ot hed®%or ds Refsiripg backqFIG R, geoostingioch sxemplery ambodinens didhe present ed

g (r)]L g(rjrgz f go nmg arengon) ﬂi&-e@&fdﬁﬁgdmigtt TAOBNESdek meQﬁiﬂuJifWﬂ g% ; @@cg@f)%ed on the
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exenpl ary enbdui ﬂ%Pre@tFtlYQﬁ@led®§bmmUItm\me~m finage. sefuE@tesAsing it least 8¢ efC inter-

some pictures vie&&h el €5bnl 4Ad 1R diM! drédictioR WaledRY thS RAUERGASH ongelegﬁt&loghﬂg

only the selec icture sing’inter-view prediction as in
will now be dgé@?f:%@{fh ?|¢jeference to FIG 4B. [60] In FIG 4B,

pi ct ur e§63o be Theémoding unit 226 p1 cdittsedaely hiewrgineldiet inaie aik-dek ahapened
pased o oo gkl St bl IS
i nter-view pr&giesY generating T%‘JPW dafe plibe myHi-yiepiierge sequénses. enpor al

| evel s [64at ar Bos pmﬁctﬁch;ame&nafd@@gemrﬁtrzmrs&;ﬂes\/rafek&c@ﬁ@m%|1§Qb@qe&&uﬁé‘d
encoded using_int ew prediction an mporal pre |ctlb from
anong non- anchor I§{ Eﬁ@r es. ' VLFWePr?é 6’r eqlpé)\?‘éllpgadﬂ‘i’?é’? ¥ &ferzing do the
criterion forstemieé refereneerietates. C@rfhl&lbéhﬁtnemd@ﬁ when nortachor pictires 240

vary accor di ngredigtel gl &ﬁfe@%rqﬁﬂeﬁ o
sequences, vmnlfgﬁolé;tgel}sni t ed ?oﬁ,?ﬁé&(ﬁo?%nust g{ag Felwlnclulq? H%Bbe

exanpl e, wher’ ] eréfﬁr B CRAESERE KGR tioR; s ”B@é?&%@'y
of a large di tgﬁm@fﬁe!ommrcafm it idva pregdieddo 1 thp memorufol pickikeVde-

image, it is @RLindLGe ﬁ%@BH&&IQnEQ?@h&t{OB\%EnCBI Ctl?sﬂgm{er- e rpgécﬁ& st ng

|nter-v6|%£/ nlgICtIO hi s caseﬂl oral 1 evel s
of 1 ort®&ss SiOLtEL &P tRePAYy Pﬁt%#@é}%wbwammo&'rﬁndamndn an
extrenme case, coftunm BrtdGo#A ppictires €22 amd/4 i ogiteitibe e shdel okt u:ahagzo at
inter-view prg [

an exenpl ary e%o&glv?rée}ﬁ o a[tgﬁ']h ?%@é% ;lgﬁgenl}fg't;e%e%cgﬂ%eurees@ ﬁaﬁﬁleﬁ’mt
220 encodes tR’i@h?HﬂntaF‘d\F}P"é\Rﬂq TR dRVE R ndieiarediagheimemonh Gerkdy elowingt | on
or selection afﬁaeﬂthm@éfthélmeﬁmmrol unit 210. In other words, the

encodi nit 8k he It| e.s ces
ising 200 cas TR R W BRERRREERy ndRao ki S1 b aPO ot P
based on t he igfer @Pﬁ’iﬂﬁ%ﬁﬂm age nefatfered orfor intervievopredibigong thetebp Bpaadmg up
210. [63] TherenaRdi ng unit 220 predicts each picture included in the

mul ti-wvi S racts a predictjon value of each
pi ctur efG? lN ommaigege géf‘ﬂ‘atp%ﬁég?&%or Wﬁ&%ﬁfﬂ%@ﬁ@f%ﬁﬂ? e Of thg Rresemit a
of the nulti iwveation, vge theemaediogsnit ?E@Ieﬁcﬂvemneoﬂestheaﬂulutm mmgedl ng
uni t 220 St OLBichBhG R ndohed i inkl: AaRERHTENALAGH R IR

Ion by te errlngto

performs i nter-view, Brs diction or tenpora redi

the stored r SPRFYNEE AP s forvheth eA&%“é"rRil‘FtW@ ig prefarence picstre yseghfer intehaiew
non- anchor pipeddiktios, aaﬂengmedlecetne@ued@hﬂanﬁteﬂm £5itftRlml Oh&S ﬂué!bcﬁl\ﬁ‘ol unit

prediction a [ tored . n the

However , accg(ril?jlhn é ‘ﬁﬂtﬁeq oot n@ Bl?'l%ven ?rf)eﬁ%f I?tgr"WS‘E’Pﬁeélécé@ggtﬁ? to
store refer eﬁ@@dmgdtnéﬁ?@@ eﬂ@?deﬁ mfermatipeabqut Bdideteimoimation et afthenoptrbior
pi ctures detepitngd by the control unit 210 not to be encoded using

et U dE8007T Sk BRnish o] 5 QTR fdprmining whether 2adh pickwe i t be
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.



colum in FIG 4A, pictures 422 and 424 | ocated above and bel ow t he
pi cture 420 at adjacent views to that of the picture 420 are not
reference pictures for inter-view predigtion and thus are not
required to be stored in the nenory, thereby allow ng efficient use
of the menory. [66] The pictures that are determ ned by the control
unit 210 not to be referred to for inter-view prediction are not
referre o for_ipter-view prediction, thereby speeding u )

pr edi ct |d[3{1r] [ 674" M&Wﬁlﬁ@eﬁgﬁk)fP@kﬁF@IOQ?fla@ggﬁﬁﬂ.r%nqe@ngglﬁgx@nm ary
enbodi ment of gewealpyr iesiedds damabtiti singlabiefird, hfoemgion abieht Wikihersdbh picture

predictive- eng | =\ i sequepces, it also e des a
paramet er i nd?sgglge?fﬁg Q(?R%H%%ﬂtPéér/%%%vgériq%gg}’lggﬁ?&%‘onflshl ClBg?fflP&Pumﬁlo
as to whet her headeningirderde be preoded: ef er ence picture used for inter-view
predi cti[pr], anRefdrsigs toFIONS, LRI EIRAT FUEFET idl Nilyas Rded td mﬁ%ﬁe
erred to

i icture 1s ref

. &y ik
the control upit, 210 term ne et her _eac/ ed t
for inter-vi eflF3SFPERCRGIO E%ﬁg%ﬁtdﬁ‘ﬁffbﬁ H}d{‘]cag%w FogrFach PiRE nafesw
about the det torli othes paetures Sulitterofie v ipeedimion Kir exaryile, 244). ref 68 vBwage
determ nati ong f [ re jsto
| ONpefnsfike a@oﬁ‘é&oﬁ@iﬁégﬁ £ 18 10felldd w&%{r éagc.?lgr?sl fgyli-] ?ﬂté{'-\ge\bs

be referredto_a%_othe({]‘gfctur for inter- W _

i nformation aPEHCUGHEh SRl EhdAC v aepns thy thrpipwreds paigeferes (o bt other
pi ctures for pintuess-for mwr{viesdpredicdoh.i s i ncl uded in a paraneter for
each pi re. : il t yntax_ of a network abstraction
| ayer ( ) up%ggkgg‘gg%ts %&?YL)%%}_% %th?—é%"@@rlr% a?fly né%%ofﬁl%nt of the
present i nvenif§ved 2o for b’ lmisoadied foshangs thawumbst ofiedredd bitst i on
of i mage7yat a. REentfy WURE NAG. BherBO BiRkIng uh12bOH&FforlR bAcARRU aRo
single pi ctureeﬂcoclieréfigfo%;tloonababtou whet.her eaﬁh (fl étur is referred . to
by other pictUres ror Inter—yldw preaPetTSA-iraed QY raeHPIFHIeiRr \sr-view
uni t header ipredirder andjepporehredietbn. AryhtaReleareni ‘RgRICLif Bdichtes auch in-
synt ax el enenformivdn_KBke tGaihk@ Wit 230 BEESHndsQyiRthe hwﬂ!tﬁrerg&@gseis a
according to tpe rela t her each picture

t éﬁd ar tf, 1 herkeﬁl?)y | ({lldi,catj ng whe p
is referred t'§ BICGPLIENC Predioninteryisw prdishion, pisiyres,tartidempbserveas eference
exanpl e, ° nalpitefesifoldnte-gigwipredietiomsart hettrefarrediortysyien glorgespilidnthe i s
referred to tBﬁc&*ﬁH?ﬁniPQﬁ HcBes Y mbiL Rbw s s@ﬁfegb tion and tnal _ref

~idc_vie " means at the picture Is not referr fo b¥ ot her

pi ctur e or i hEUSr MhFEthe pResdingyng 20 prodessmfprmatienptiont wstesmnse aistireprfor

to “nal _ref ieich picewe, it @angymirats ‘RIBIEBL xtlRSRE pRAwELH FOteriiied byitke

al so added t%ﬁﬁ‘é-lhﬂﬂﬁ 116%3%%%&,&%%%{3&%@&&& Igl‘(s-:diC%73] Referring back
In ni per

to FIG 2. when the enco tg u| _ or s’ enc ?ﬁ'ng, it also
encodesl7hf or rERriesAmRISowken Be Bicki & Gillbstiaedsn FIG ¢t is@neasled yeoording to the

p: ctur e f or i;ara&;i-aw, e/ pisnaed 412 4@ 429 qiooh@mat@gs@ andd 2,@1%%% Bfure%zg)ya@lt ax

el enen ef Pi i ndi such informtion. Since the_contro

it 210 dot ORCRRATRID AN SEug Riethet MO RTRE Gl SNES ad BriRaesn

pi cture used rPearding therpicthiesA 3 andi i ipincludedinuRefPidllistt. Hbovenat acwordirg; tas
reference pi Ghx&aphf erhd@hent bEWe @E&Qxﬁt%ﬁeﬁﬁoﬁ%@oﬁ%oﬁ %ﬁt :E}fea:ﬂ%t\%‘ep Y22

ot her pictures the encodi ng unit, enco e nmu )

i mage sequenf@gfﬁ,ﬂﬁgﬁtfm\“ﬂ‘ffg?y g&ﬁé&“‘:’ﬂé‘n’éﬁﬁgﬂﬁtﬁ%b% qrenye @icaHeie e picture
i nfor mati on a30ut notédaduded de ‘RufPitlises for each picture, it can _
gener atgg Ref Pi gl i i . t e erm_ned th
control Ig’lﬁ]ni t ﬁ%ﬁgggﬁ?&%@f&;ﬁ%ﬁ ??g%ag% gi‘gfql%ﬁfgrfl% rpéif ;éi\lilmrr)ern aﬂ’éf‘??é}gg‘%ﬂg
[ 75] For exa : QL premgnen apgt piciuipstelagteddy e Epitrol it 280 to be
ocatod aboveang bl o T he sre e 450 apoizsieRBor & B e bacoced.
the piot ure. 30 aHER Bl ol BECesfbofib OF i DreiPeges @iTHES: e
pi ctures 4223a8B424 is included in "RefPicLise. However, according
(0 our STATD! QPGS TRER! s 1% RAGSE BN Sor SRSl

about the pictures 422 and 424 . e con uni
embodiment of the present invention.

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



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

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

pi ctures selected by the control unit 280 to be encoded using

i nter-view prediction and tenporal prediction and inserts the encoded
information into a bitstream as will be described in detail wth
reference to FIGS. 6A and 6B. [77] FIG 6A illustrates syntax of a
sequence paraneter set accordi to an exenpl ary enbhodi nent of the
present i nventtBITICqPAATGRISER h‘ﬂ%@equmppgamg T sqt FecosdiB i) they Prgpgnt Iyertion
may include i mcdudent synaf demapéeidpyiafevel aiant 88 sehegtedshday t he
control unit nggﬁ@r@e@%%h@q&q ot}grﬁgaggr set and encode the 10

sequence_par anet er set. “The sequence paranmeter set according to the
present [{Hlvent i GAPPiéileisbanax’ &yipformationdpdipatingthawpwrber pEdigerentixmponall a
syntax el enenlevels S mltbviveimapé SduéRBP&Hcadddarahd dparatds XD for encoding a
ctenporall evel mhx. .S i g\l‘#r ”ath{ir-&” i ndi cat i g% tﬂ@ nu%g)_er 8fégl fferent
tenporal | evel™& of SHUFBR=VitE R T Tl ‘TRat SHeeles Hugiier 9y 1on3B have
appar at us 200 tefmporad tryelifregn D’ il J andithew ‘lempgrl_ldved nmax? isi‘3vi ew i mage
sequenceso]i | | usiseahRevitw ﬁé@teﬂ%%rﬁﬂégelfigm 1 L&Y Rk Spelrpih ngmrésoto be

*3', and thus _'tenporal Tevel max' i A )
“use_i nt ervi eRfepicHEEE YR Er Viep PrPYcqnr i igepasil Prestiction e Wihewy iinfer-
pi ctures to beepreelictoniepafiwmee dn uslypirtired i@ra-typwaleediof t I’ @0 “22Rglin
t I dior o0 : . res . ;i 4 I
Cehures |- @ us Btk B RhREILROE, £ R TR O oY

pictures in a, tenpora

<

“use_i nt er vi eWSpARE Vi Rpsdalamperlleyell2)’ds i+ and

cuse_i nEEHV! ev{méﬁdtgww_@mi_i@wiﬂa%ﬁelﬂw riwly'bbe s[eBttb] ? The values ‘0’ and ‘1" are
cuse_intervie | ev. . .my. be se val ues
T ana 1 e bR EIPAR s SRt bica T n Wi inah Spe ripold i e

cor r espondi ngPE@ifise Haing ndsreview peedistiedli ct ed using inter-vi ew

predi ct {g2n. [ 8RitisGh Wii&Bpdril 18vel 6f0OLRlandiRY Blct@ls. Sfhice HeGndldE BRFures ar
pi ctures. Si nee .l h\%,grggge Rl g{ngrr.ef are xg_%de ctive-encoded using on?y
i nter-vi ew prigdict]on Gas e P PEEX S Tt WP por aLl evel [T ' is not
separ at el y setuse_igayieH_gredg®mipbialideve0 1 s my séparatelf s&t. sequence

par anet gg3]set  pyek @RdiliGrated sgn% B seBAREP ﬁﬁﬁﬂe@{@ﬁ%c?%ﬁl&g{)@%t ]

present invention 84] I n FI 4B, "'t he tantro

pictures to UETPPEH WRYRMAE W@ggg@rﬁﬂﬂﬁ"qnﬂf’%r vi ew prediction and

t enpor al84pr edi ktFion4Babe dorsrol nsinPHY @lectseiceliss tolbe médicivewnedtisd using inter-

Pocevne | hoda bt aind sl 18| u2LS o gk TR YR =

as tenporal |Rigaegma 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
‘temnporal_level_max’ and ‘use_interview_pred_temporal_level[i][j]’.
871 ‘temporal_level_max’ is the same as ‘temporal_level_max’ illustrated in FIG. 6A,

but ‘use__interview_pred._temporal_level[i][j]’ is different from
‘use_interview_pred_temporal_level[i]’ illustrated in FIG. 6A.

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



[ 85] For exanple, pictures in a tenporal level of "1'" or '2" from
anong pictures in a nulti-view inmage sequence froma view 1 are
inter-view predicted and tenporally predicted, and pictures in a
tenporal level of 1 fromanong pictures in a nmulti-view inmge

sequence 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! elfefreim ABPNE PISHIGs L AGURTVieRt B35 Feauence Sropot view drre itater-

i's Iregw red. [v86] piedicted mdgpoiporally GredfdBed, hﬁwplsmﬁﬁsﬁﬂﬁ:&n@@fﬁm%mf $efrom
i ncl udes synt
cusei nt er vi ew%?g%ﬁ%%?g i Vge[ﬁlzﬁ?%% % ggél f@g%%‘r”é el r'vﬁ%‘&Prefj’scted

the sane as ' %bx' illustrated in FIG 6A but 'use

i ntervi :ES@_]pr edIﬁ&H@%QLh@VEjkel[rh]z{v:I{recﬁ&erﬂ cfrme{eeap]gl]qm‘F’iG 6 [88] |

‘use_intervie r npor eve ustrated in n
s lg%:ﬁ'{le 5‘?(?% vaé#fhlﬂ] H

'‘use interviewpre % ¥'ndicates a view and ' |
i ndicates a téwaolrl@rvww‘td_t@NSJMdW@Hﬁd] db#¥e, it is assuned that

pictures in a4senpeRatw! éﬁﬁltenﬂforaljiével[%][l 1s ‘12 fromanmong pictures in
interview predicted and
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[95] In FIG. 6D, ‘temporal_level_max’ and

‘use_interview_prediction_temporal_levelli]{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.
[971 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-
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The i nf or mat itornetber elemplacy emledliment afthblptesemiitvehg@der in order to be

encoded; o2 MeRdrhARE % BRPCthe 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



[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 FEG 8, the apparatus 200 for
encoding a multi-viewinage illustrated in FIG 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
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i ncl Udig n the bitstreamis the residual data of the nulti-view
i mage bﬁen c &r 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




[112] Thus, the decoding unit 920 predicts each picture in the

mul ti-view image sequences using at |east one of inter-view

predi ction and tenporal prediction based on the information extracted
by the extraction unit 910, and adds the prediction result to the
residual data of the multi-view inmage sequences, thereby o
reconstructing the nulti-viewinmge sequences. [113] For prediction,
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codes t.he mulfi-view [ m equences
appar at us 9000n e1n 01“11’18}101‘1 extracted in operation I%SO.SMq

ore specifically, the multi-view
image sequences are predicted using at least one of inter-view prediction and temporal
prediction based on the extracted information and the residual data extracted in
operation 1020 is added to the prediction result, thereby reconstructing the multi-view
image sequences,

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

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



on the information extracted in operation 1020. Mre specifically,
the nulti-view inmge sequences are predicted using at |east one of
inter-view prediction and tenporal predsction based on the extracted
information and the residual data extracted in operation 1020 is
added to the prediction result, thereby reconstructing the nmulti-view
i mge sequences. [119] Meanwhile, the exenplary enbodi nents of the
present inventjon can be wiitten as conputer prograns and can be

i npl enent ed i ﬁhegaéhfg?‘d“laﬂagse@dp&%% OrE e detail gay by mags gherpin witheut departing
prograns usi ngrom the npitt aid scepeahhepe@aintiign A défiisd 6% 1 fOB6wing claims.
transm ssi on nedi a. Exanples of the conputer readabl e recording
medi um i ncl ude nagnetic storage nedia (e.g., ROM floppy disks, hard
di sks, etc.), and optical recording nedia (e.g., CD-ROVs, or DVDs).
The other transmi ssion nmedia that can include carrier waves (e.g.,
transm ssion through the Internet). The conputer readable recording
medi um can al so be distributed over network coupl ed conputer systens
so that the conputer readable code is stored and executed in a
distributed fashion. [120] Wile the present invention has been
particularly shown and described with reference to exenplary

enbodi nents thereof, it wll be understood by those of ordinary skil
in 15 the art that various changes in formand detail may be nade
therein without departing fromthe spirit and scope of the present
invention as defined by the followwng clains. 16 Clainms 1. A nethod
of encoding a nulti-view inmage, the nethod conprising: selecting

pi ctures to be encoded using inter-view prediction and tenporal
prediction fromnulti-viewinmge sequences based on tenporal |evels;
and encoding the selected pictures using inter-view prediction and
tenporal prediction, and encoding remaining pictures included in the
mul ti-view i mage sequences using inter-view prediction or tenporal
prediction. 2. The nethod of claiml1l, wherein the selecting pictures
conprises sel ecting non-anchor pictures in tenporal |levels that are

| ess than a given value fromanong all pictures included in the

mul ti-view i mge sequences. 3. The nethod of claim 1, wherein the
sel ecting pictures conprises selecting the pictures to be encoded
using inter-view prediction and tenporal prediction for each view of
the multi-view inmge sequences based on the tenporal |levels. 4. The
nmet hod of claim 1, wherein the encoding the selected pictures
conprises encoding information about the sel ected pictures.



5. The method of claim4, wherein the encoding the sel ected pictures
conpri ses a suppl emental enhancerment lthformation (SEl) nessage or
encodi ng a sequence paraneter conprising the information. 6. A
conput er -readabl e recordi ng nmedi um having recorded thereon a program
for executing the nethod of any ondl@imBains 1-5.

1. A method of encoding a multi-view image, the method comprising:
selecting pictures to be encoded using inter-view prediction and temporal prediction
from multi-view image sequences based on temporal levels; and

encoding the selected pictures using inter-view prediction and temporal prediction,
and encoding remaining pictures included in the multi-view image sequences using

inter-view prediction or temporal prediction.

2, The method of claim 1, wherein the selecting pictures comprises selecting
non-anchor pictures in temporal levels that are less than a given value from among all

pictures included in the multi-view image sequences.

3. The method of claim 1, wherein the selecting pictures comprises selecting the
pictures to be encoded using inter-view prediction and temporal prediction for each

view of the multi-view image sequences based on the temporal levels.

4. The method of claim 1, wherein the encoding the selected pictures comprises

encoding information about the sclected pictures.

5. The method of claim 4, wherein the encoding the selected pictures comprises a
supplemental enhancement information (SEI) message or encoding a sequence

parameter comprising the information.

6. A computer-readable recording medium having recorded thereon a program

for executing the method of any one of claims 1-5.



