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DESCRI PTI ON PI CTURE CODI NG APPARATUSAND PI CTURE
DECODI NG APPARATUS Techni cal Field The present

WO pwefti2on rel ates to a picture codi ng appar at BPGT/I¥R0ed1300314
codes a noving picture, a stream which is generated by
an i mage codi ng net hod using the picture coding
apparatus, and a picture decodi hg apparatus which
decodes the stream Background Art Recently, with the

arrival of the age of Bc.fl:- bﬁﬁ, chlntegrally

handl es audi o, video and piIxel values, existing
PIQWYRIEACOIDI MEJA BPARKT USaAP 2, PI@IWSREIOBE,C(D DINGIAPPARATUS

Tel evi sion, radio and tel ephone, and ot her neans

t hrough which information is conveyed to people, has
TéEP'ﬁiE egjdiee scope of nultinmedia. In general,

mul t ia refers to a representation in which not

onl y Tdteupretserd bwention gedptes toyabplaturaudodingdapparatus

eci al | ictures and the |like are ted to _eac
wEE et L bFOVIHS ladutes @ EFedbt B 3¢ denéfsfid by an
m%étwam@fﬁremdd)mm ahe gikeupsopediig %bb?f&@h@ and a
It"appears as a prerequisite to represent such
PICh 62 @ Gahing agipg nedl Sf witrichHB@e0des Whersteeaat i ng
t he ampbunt of information contained in each of the
af orenentioned information nmedia in digital form the

BackgrouhdnAstount per character requires-1 to 2 bytes
whereas audi o requires nore than 64 Kbits fper second

(teI éﬁaﬂ*ﬁﬁféthjuaNltﬂ’y)t caririvabafnghei @ae of equiltiszedia which
intS4E Wa”hgﬁﬂYB aB?hefgﬁgrﬁé%dprﬁﬁm { eVL3) |(Bs,  existing

on q isS n Feall’s
mF@ndiaﬂ:llmnerrvadta alftl;mntaxfafrnpté,ornmws@rapxhrr epdsulynan Television,
ita via the information | 0
raghas Ft@?eglagmﬂ Ad QR BheAB S Eh ol daaub [t eRfesimation is

cd@emgg 3 %%plés%é!éQ:drﬂ‘eeglrn%{éidtl%ré’éﬁﬁé@%E%medla In

h a transm ssion rat
gadd ral] seoultom & dda M fiegiss &0, ahbepresentation umpw.?mcbl aot only

AR B b R SR e ByRloSARH Bsottidepictures
and the like are related to each other. However, in order to include
the aforementioned existing information media in the scopé of
multimedia, it appears as a prerequisite to represent such
information in digital form.

However, when estimating the amount of information -
contained in each of the aforementioned information media in digital
form, the information amount per character requires 1 to 2 bytes
whereas audio requires more than 64 Kbits per second (telephone
quality), and a moving picture requires more than 100Mbits per
second (present television reception quality). Therefore, it is not
realistic to handle the vast amount of information directly in digital
form via the information media mentioned above. For example, a
videophohe has aiiready been put into practical use via Integrated
Services Digital Network (ISDN) with a transmission rate of 64
Kbits/sec to 1.5 Mbits/sec, however, it is impossible to transmit a
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and for instance, in the case of a videophone, video

conpression techni ques conpliant with H 261 and H. 263
w@Ee@ngdzos recommended by | nternational PCT/JP2006/300314

Tel econmuni cati on Uni on- Tel econmmuni cati on _

St andar di zation Sector (ITU-T) are enployed. According

to the information conpression techni-ques conpli ant

with the MPEG | standard, picture information as well

i i r Aot gStored in an ordinary
pl@ﬁu@l tu"l*fe@l oy &gy ; tIégre Movi ng Picture Experts

musi c npact Di s

G ouﬂ'l”'(lﬁ/Fé@rafgrarreqw lafe&amfomahahbmdangpfﬁss%gat}efhnlques
arf PR TRERE  [RhE e bh e WBED g Vst compression
tet¢hbidbes/ s,.compiant t onaBiipr a$24 e igH@" " i3 Standards

|ncluded|n TV S|gnals approxi mately down to a _
repgRIMenN@edThe quyity taﬁﬁ'@ﬂ‘@@tm’nahe I\/PECEeIequmchIan'dcatlon

I a tr Ssi
Ut e S E AR . St R RS REREPET offTU-T)  are
emprGed. stlmmxfdjngecdov\thé Irif® rvn &tion Qdfﬂ%‘i‘é@gléﬁ‘etechmques
even hjigher quality picture, realizes
COQ“%’ %”?? r@h&@ﬁsm Pé&dan § t5§7aﬂ6||arﬁr,d?i§ﬁ1lf€|lﬁ§0ﬁmﬂhhgn as well as
t [

AU B M ANBNScEh B SR AF il Bifaly Mulsly Gy compact

Digepup (1SO | EC JTC1/ SC29/WG11) previously in charge of

t he tandar atlon f the MPE and the MPEG 2 has
furt @rrsta @lgze QF’EE?4NEKP&Y tach@eed a (MPEG) is an

mt“eq’fﬂﬁt*l?éﬁbp%té%%r%lupﬁf 'aOEPh‘P\AgFé‘§s chrlﬁ'og)‘ﬂg; BYctl}? signals

and , eco
angpdreiM BR&-dnisaa séandlsirdcth dtasom [arelsswk/udee sighe\ls down to

13 ML Bt gr ) colfnpdSsarh gl Inforeratin upeldsd in TV
S|grt@|saammo@s<ntrfat%t|§tr@i@w z8 é‘ IﬁQWdPégegat el'l’?é"rj%lﬁgllty targeted

however mis presently exten
vaE'ﬂ@aMW%Gcédﬁh@nﬂﬁéduma@ redign bgualidye scodisngof cealize a

waTSALERE, A e3Pl S gL 04 mbl27sk2 Wirerore,

MP&E@XZ gtardatrdored weigh m@hvngmne@ hadetihg the requnrements of
st andahdl zati cin of MPEG 4 Advanced Vi deo Codi ng ( AVC)
ev@nt MRy hdial iyniigkdren nealizesm TV broadcast quality for

transmitting moving picture signals at a transmission rate of 2 to 15
Mbits/sec.

In the present circumstances, a working group (ISO/IEC
JTC1/SC29/WG11) previously in charge of the standardization of the
MPEG-1 and the MPEG-2 has further standatdized MPEG-4 which
achieves a compression rate superior to the one achieved by the
MPEG-1 and the MPEG-2, allows coding/decoding operations on a
per-object basis and realizes a new function required by the age of
multi media. At first, in the process of the standardization of the
MPEG-4, the aim was to standardize a low bit rate coding, however,
the aim ié presenfly extended to a more versatile coding including a
high bit rate coding for interlaced pictures and others. Moreover,
the ISO/IEC and the ITU-T have jointly developed, as a
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currently Society of Mtion Picture and Tel evision
Engi neers (SMPTE) attenpts to standardize a VC I

w@ Broepreet SMPTE St andard for Tel evisi on: VG | PCT/JP2006/300314
Conpressed Video Bitstream Format and Decodi ng
Process, Final Conmttee Draft 1 Revision 6, _

. 2005.7.13). Atarget of the VCGI is to extend a coding
tool and the |ike, based on the nmethods of the MPEG 2

n@@ﬂg\é?l?@-a"tréhar'?ﬁé@@scoahﬁg \ﬁethea f‘%ﬁagf'&%é)ﬁ?oHS@fdM PEG-4

f or next- gener at1 on tical dis era evl Ces
Adyancgd cheeg €9¢nmgs Y €D) wiird aahrglgrarrmjmrpreserm(r hrla)te and

¥Ryl " SEIBES) of "EAAC BRSP4 NS, BT Y Son Enginers

(Sd‘" PiFiEr) 2 ttegn ped todstemyd dedizel & \spat '(@'ro eegfmp'ﬁk Standard

I ti ns Therefore an inter i cture pr ctio
foEoJ%E@V?SAHPch ¥t 4eomuiassest tﬁede@nrﬁirtstream Format and

LN e ) IO ABTRAT ., 2005.7.15)
A tafgetoédhteoV@-ilois w@xliahﬁggttﬁim&rr?@t Eéé@[)gfrgl ﬁ*gé’ I based on
thE° BistRalS OE R MREEE 2 anch M P Erd, &N dreissodBlie VC-1 is
e%p?é@ted RicC (e €skd "f‘?reﬁ@(ﬁ: éﬁ@?&@%ﬁtr@%ﬁgﬁggﬁr X Reripheral

and it represents a rane n use
depricesy suaeasas Bl u- rapdese (B Jaa hdaaHigh DiefisitgioWerD) DVD.

ed.for an interlaced ure. The interlaced picture
E:relpsggnﬁ rédurB CRCU\HECH a2 sTHY I8 G RiFSUERNSTaMPression of

rntdﬁnétﬁirﬁ%dl@%ﬁé%'H@rfﬁbrh‘?‘e‘d@y rﬁ?ﬁ egt rgﬁ %QJV%%y both in

codi ng decodi ng an |nterlace pIC
SP@K@'po@Qﬂbl eempaads dingckiosisng| eTﬂ”r@nﬁoeet hemn asnter-picture

08 s.a frame / field struture

%epen Pﬁgoéﬁ?% B‘%gﬁ $'ﬁn?haet FeAUENGit ﬁcE%m@qr@ wiedandancy,

eshrmahésa -Pi ehotiondr gedCt @NefeEeHIa S P@df&@@mprcture on a
out reference pictures is referred to as

b|o¢k ¥iRlogk basks whith éeferamertormeorrared Spltlseqmaent pictures,
angf ?ﬁfzﬁ%&&e%"é"d]gfér% el 95[[?@43’&@%%% cl:gtarngd predicted

icture 1s re rred

prcpi]lmaraedtaa cunrehnttmretunee:b pé adoded pr EH’eﬁé | OBicE0F#eNds a term
referri ng I.mul t aneousl y t'o two

to 6?8?8?&‘“%%“%% I Peteen ard it Eepresanss a fmame-wheruused for
a ﬁﬁé@f@éﬁ"vet pPetire Wﬁﬁé{aess it ?ﬁgrégéh‘t{;ya ??%ﬁf%\gﬂdﬁ%?& when

prctures whose I'S either
used for an interlaced prcture The interlaced picture here is a

picture in which a single frame consists of two fields respectively
having different time. For coding and decoding an interlaced
picture, three ways are possible: processing a single frame either as
a frame, as two fields or as a frame / field structure depending on a
block in the frame. .

A picture to which an intra-picture prediction coding is
performed without reference pictures is referred to as an “I-picture”.
A picture to which the inter-picture prediction coding is performed
with reference to a single picture is referred to as a “P-picture”. A
picture to which the inter-picture prediction coding is performed by
referring simultaneously to two pictures is referred to as a
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backward to that of a current picture to be coded, as

an arbitrary conbi nati on. However, the reference
wWer@boree7 need to be al ready coded or decoded BGT/&P2006/300314

condition to code or decode these |-picture,

P-picture, and B-picture. FIGS. | Aand | B are

di agrans show ng a structure of the conventi onal

MPEG 2 stream As shown in FIG |IB, the stream

“Bapirhudierig tThet Be pMEre2 randaed BgstRd ﬁ@f@?e% arbltrarlly

p of a plurality

sege?/cstﬁcg}[glgg tggjgacr?drsétsmmgﬁeqﬁuﬁ:glspéaydlmtlsaelrtbwrn’g)rward or
ba@kWéJer? ténﬂﬁég d?‘eéfé’uFPérﬂnngﬂ ggsggngétg@asﬁ%gm? arbitrary

as a basic unit
connbmatecans tHhaw e et abitteé mefereh o epidtuiree ﬁ@Bd' §?5be already

f
colfB BT EEISal ByepRgiion ke wasle mrpfiecade Hhase I-picture,

ur. Bleb t m GOP and picture respectively
- mFﬁge aqu nch@oggﬁs signal (sync) indicating a

bourfldr§. bbAwead rldd pa idiagraims sindwanbeadetribaird of the - .

col Qe A M e 2t Esa T %é‘éws Qi roin SE1Get 1Be the stream
acqordinige LRt MPEG D t &gy 2héga%d%gerwﬁ %1%&%“ The

pictures in FIG 2A are reference pictur
Strleéfr@r'lseﬂ‘i@e pdRedfca pturalityi of BesupAsf SPhOMresﬂé . Itis

PoZibibTtd BAiNEEE Sy AR e Brpl BhULE :ﬁ,gtr;{ramaicéss on

it by Usénglting GOPeaoR BaBi@UW"? Ut Fe déjcﬁﬂg’i 55 Bsing. This

I des that of the P-pictur
me@ﬁlscghﬁge st %tg%gsnlctme By thBsGQHP ¢s EBIrIanchlm aBd:éss point.

B b icted fromone
T eour SO S?éﬁs(ﬁ’f‘sa Hore M ieth 85 patliliond-picture,
P-pBchiing amne &-pickume.ct The shesandiGolFaynid PPcture respectively
follows . the B-picture, both o

"”Chérar%da( %&?‘I‘%r&%‘%% é'%Pab-(ﬁgalcl)r'é‘dWﬂ'él N&h &i boum‘s:lajfy bmWeen

resﬁe@twélk#ﬁts?“fa%@%r RBESRr thdthk g&ilﬁgc{adp?lbgﬁygfsw%ed in the

I mredi ately after |-picture or
respective s of perform ng random access, all the

PGS TEe ] P61 8 SR Ao R st SR ANt e o
picturagbucerding ite t‘F@’MPE@-QiéHaWcFérJ.r O®haded pictures in FIG.
2A are reference pictures which are referred to predict other
pictures. As shown in FIG. 2A, in the MPEG-2 standard, P-picture
(picture PO, P6, P9, P12, or P15) can be predicted from one, picture,
either I-picture or P-picture, whose display time immediately
precedes that of the P-picture. B-picture (picture B1, B2, B4, B5,
B7, B8, B10, B11, B13, Bi4, B16, B17, B19, or B20) can be
predicted from one picture whose display time immediately
precedes the B-picture or one picture whose display time
i,mmediately follows the B-picture, both of which can be either
I-picture or P-pictUre. The positions of the B-pictures are arranged
in -the stream, either immediately after I-picture or P-picture.
Therefore, at the time of performing random access, all the pictures
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13 t o B1l4 can be considered as one GOP, as shown in
FIG 2B for exanple. FIG 3 is a diagram show ng a

W@ 20aot2ee of a stream according to the VG |. A¢BIP2006/300314
stream according to the VC-1 al so has the sane
structure as described for the MPEG 2 Standard.

‘ Fbmever, a random access point is referred to as an
"entry point" which is added with an entry poi nt

afF@F“ieP c(t'é%ré’aﬁod dd&dRed A Jl‘s hWﬁ%ﬁA@EEBHﬂQ starts

entry s a ran omac
froum ib#pmueqm \Mgardtng anstmuaeocoﬁ ’dnega‘@@ the ;M?Eﬁrrés from

sta rd. Hereafter, the, RAU accag to the VCI_1is
13 teﬁfédcw b GORBlARARA B3 1S J60R, RIANOWNNR FIG. 2B for

tp ghe RAU can store user data regarding pictures in

RAU (user data at Entry-point |evel), and the RAU

| S arFﬂ@ng'iadiS Bnd@t_i;mml ghawting ah;éraﬁtwe pcﬁlawstlrmanreaccording

todRENGEh e BHELORT o TiElifopfh e, Vel plsGitas shg same

stﬁu@tl@ﬁé”§saﬁ%s@rﬂ9e§eTbFeﬂheTrM?PEG i stdi@®ard. However, a
icture, and B-picture have the same prediction
rag(cﬁqm

tACCESS POSRE IS Heferrad tm@mé@tfvmwtd whieh is added

witRCatRren BBkl FEPER BRTHE S ORTes. BRER Rom she entry

p&htm@é nestwetrgngdobht i & wvardoMea&tepperhipi (RAUY, iwhich is
a picture which does not include any pixel data, and

equlyéﬂ@atasth PNEi cORR REGAUE INge §@rret|"\cﬁ xMPEG2 ostandard.
Hé’iféé’f‘”tfa'ife{l?é ¥ eﬁ}c‘d#&nﬁg(fB ‘ﬂﬁ‘éo\?&? |9r|%%r{é:8rtosgs a “random

I N exa ure
amrqmthW pi dMote &lsab phet WA%UP&arScsttdm u:fea' data

reg 08P Gk Es)In Es AL s diera G BB MGINE level), and
thB RAY s BirraRigdd'i s Redigt Ebég}‘éﬁt Iﬂg' éﬁWyﬁlp%??nt header.

Pi cture B6, Picture S5 i ct'u
r epr &b, ety;:b@/s wfsprﬂturesnatodrm\g\g tostlw VYCpl cane eescribed.

Inlg:rf'bq S)t turﬁ}%ip c@yrlltp:ch gﬁp@g@%{%ﬁhb@nd d' n%re a?so defined.

THewd udpietuPel, spepnetarét iR ct@ﬁe marxielrtweeaéﬁﬁé%%nctlon
by a synbol i nclu STis a S pi cture. For

steitakpie as ld@q@rbb@de @ the M@Gp eatqywdaude IThéhe VC-1,
adW¥RR!D the above three types of picture, there are two more
defined types, which are Skipped-picture and BI-picture. The
Skipped-picture is a picture which does not include any pixel data,
énd treated as a P-picture having the same pixel data of a prior
reference picture in decoding order. For example, in examples of
(1) and (2), a picture S5 is regarded the same picture as a picture P3,
so that the same operation of decoding the stream is performed in
both (1) and (2).

(1) Display order: Picture 10, Picture B2, Picture P1, Picture
B4, Picture P3, Picture B6, Picture S5 (Note that the picture
representéd by a'-symbol including I is an I-picture, the picture
represented by a symbol including P is a P-picture, the picture
represented by a symbol including B is a B-picture, and the picture
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attached to the synbols of the pictures represent

decoding order. ) (2) D splay order: Picture 10,.
wer@brR0B2, Picture Pl, Picture B4, Picture PBCT/JP2006/300314

Picture B6, Picture P5 (P5 has the sane pixel data as

P3 .) The Skipped-picture is especially useful when

pictures are still . For exanple, in a case where the

pictures are still in the mddle of the RAU,

' =i res S tde; pi_cten : .
reBf bERtel) B or BN RGIeFIcNES etk Fngiicture. - For
examples Bhe mpicture 8B, ipi cauSkimgedpbmuUrae.M,The numerals

icture S5 picture S6 ., Ln order to reduce an
atbashAd i thel Y IPGIs Bhabe PithuTies hepeesent glasading order.)
a pi rsi | r hiStriocs epB- pi d p;
- pi SR SIS BEF: LNt 10 hoREuTBEBT, MIckre, BLY picture
B4- BiatuureeP 3 h & alntrer B&t, iRistiine W (R5deesdhegsantepikel data as
different fromdisplay order (re-ordering of the
P?’Bb-pi cture and an | - or P-picture is necessary. For

exanpig ShipPed Pietarecrdespdtidiigriaxrol dgheh pictures are
starting intra-coded picture in an RAU and follo In
stidbcodffofigexadaple hénsdacasggWwWhere-tduiquicpucesrere rstiHein the

, t i&ture s .not reference pictuyre for
miefe of Pl REV, kil rhiREhr s REeEi SRy BRECHEE bliures are
stilt,pigrt exantpRy, agherestiare aheViicenralllo, IFietabé cksprit@re P2,

i ntra-coded and the picture_is not predicted from any

Pigkd Pd,cpiftede RdxtPichUrethdd HistuR 6 nguininggn b reduce
| - pl e —RLCL UR -picture, Skipped-picture, and
a%?%égbﬁr%gaiaghd%dsjcpﬁ nggacBasi cally, the types of

pi ct Euﬂshﬁag\dg@,dBHpingu'r@hst ldetdre@mdVviagochbuaeteristics of
types.included,in a picture |ayer in_a stream )
thﬁﬁ%é%ﬂurﬁq@rpd dr i etUFoesMaré é@te&uﬂsy.ﬁf/hetrm &lnpdcture has
thkBRpi St Erd CHAULIRFIIIS I Hohi HPREND AR LRIl Sifferent
or exanple, in a sinple profile, picture®ypes are
fromdi dispddyaorideyi rearerdadng pfcthilvee. BI-pichunei and an I- or

PRIl 1 Reh e8P S Ll P e ubaaactifes in display
orBeef id staptiigrimtrdresdade pisticated &8 RAULHRE follows in
P-picture, B-picture, Bl-picture, and Skipped-picture.
decoding order the starting intra-coded picture in the RAU), and the
picture is not a reference picture for other pictures. In addition,
the BI-picture has the I-picture characteristics in which all
macroblocks are intra-coded and the picture is not predicted from

any other pictures.

Next, a method for distinguishing the I-picture, P-picture,
B-picture, Skipped-picture, and BI-pictures is described. Basically,
the types of pictures can be distinguished based on the picture types
included in a picture layer in a stream. However, the picture types
indicated by the picture layer are defined as following, depending on
profiles.

For'examplé, in a simple profile, picture types are indicated as
I-picture and P-picture. In a main profile, picture types are
indicated as I-picture, P-picture, and B- or BI- picture. In an
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Here, in both of the sinple profile and the main
profile, it is inpossible to distinguish the

WRioppERepi ct ure by using the picture types i nPCTHEP2006/300314
picture layer, so that, in a case where an arbitrary
picture has a size of one or less byte, the picture is
defined as the Skipped-picture. Furthermore, in the
main profile, one picture type indicates that a

adpapcedeprefite Bpjdturerty mes ardlingicate@.asp-pietlrbt PLpicture,
icture from Bl-pictufe,

B-%ﬁggégﬁilﬁmegﬁr@h%E%{J%nggéacpl%ur@.a bl ock di ag{ zﬁm
. . i f r LZLn . ir -
showate el SOt SR G AL L e, 1
impesathieyto gbistieg tishrtheoSki ppedd péctlineg by isiag! the picture

| ' ' tted ture
YR e eV Bt ndn e cooe: WaeEs gal arbitrary
picvire ima® eashid $fr eam dplesaDytd rthe PRtaHLRLI4&Ane"Ss the

[ di ratus 800 1 nclu _
ST o P BHEe o i omare oo By type
: t opnal, transforymti on uni v
ndSE St B P oA B R el pietusnsorifat 1
immBossible tondissinquisho @Akt draTsbas BEARLYR Bi¥%d Bh the

.gdder 808, a picture menory 809, a swtch 810, a
PICtHS £¥P§'I ength coding unit 811, and a preéediction

i ] ‘il [ The. pi cture si gnal
Vi n e o Bk aBRaH] dhimg & i it duhparatus
for éseil iz g orheidan\Baitiofiad isddyeacd OInPOResAbaul ates a

[ ial between the inputted picture signal Vin _
ghgkgﬁﬁgb%&%@' r\&e ePRAratis S 80t perfoms atimpeessedatoding,

e oat AR A LR 840 s izure siona
Vin githesedt itspnsfemangr yeepiotuceesfdsa E{‘f'?a?'?]%kﬁ %Ju:]t?i:ﬂﬁﬁream
(striin) TR TOShe Plebfite: . Bo€ isdudezeeding apparaeds 800
o o Sl AORIOB. 8 RS Esgtign uni
802%3?&%5%%":/%\%35@rqwﬁhog@tﬂajntmsfcﬁﬂﬁatmrermkysm, a
qua?gz%ﬂﬁéﬁf%éE?pgﬁf}nnﬂéﬁ 4’3‘}/&35%@93%%&5&%qutr 8t0%, an inverse
orthogonal transformation unit 807, an adder 808, a picture
memory 809, a switch 810, a variable length coding-unit 811, and a
prediction structure determination unit 812.

The picture signal Vin is inputted into the subtractor 803 and
the motion estimation unit 801. The subtractor 803 calculates a
differential between the inputted picture signal Vin and a predicted
picture, and outputs the differential to the orthogonal
transformation unit 804. The orthogonal transformation unit 804
transforms the differential into a frequency coefficient, and outputs
the frequency coefficient into the quantization unit 805. The
quantizatién unit 805 quantizes the inputted frequency coefficient,
and outputs the resulting quantization value Qc into the variable

length coding unit 811.
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coefficient, and outputs the resulting frequency

coefficient to the inverse orthogonal transformation
wa@inios/08277 The inverse orthogonal transfornatiPCT/IrE006/300314

807 performs . inverse-frequency transformation on the

frequency coefficient to be transformed into a pixel

differential, and outputs the pixel differential to

the adder 808. The adder 808 adds the pixel

di f f Ehentinakeraet qu@rﬂ:dti@&ﬁdjrﬁtCBt(DF%r]iYﬁyrelaﬁtBeg%Zqugrr],&izes the

. rqm t npt i on, conpensat i

qu%jh‘i%éﬁ'g’g' ];Y H@ogi%l By Qrgher %hée%@lteutmoomgmnl \éﬂnequency
cokefficiasLdan dPiotityifs! §hénﬁééd‘ﬁlflfﬁoflrgﬁ®eedféﬂf<géf§alﬁnlsm; to the

the decoded picture is stored i ) _ :
ingeEe aonthogomal taadsformationonuast i BOTON UNflie  inverse

Orun‘f}gghgil %&#@hre ng&’i;gf‘i&wggs%hg%éi@gﬁPg‘:\z;lg&elagfrequency
tra(nseffoemeat:i@rpbﬁtttﬁeeweq!]éﬁhggécﬁgﬁab%‘é ﬂ&bégﬁaﬂsﬁ;@féﬁed into a

809, detects an ima ng the no _
pi)?%ﬁ@'@"&“ﬁbe@ 08| @ekp i taitkatpEot ey ifflerepitid lUtcethedHder 808.

ThY BT8R At el plrel RimEEE o ibara diasichant picture
WrBOB, idwutputgetheroit At nRBLT | AmiReSaBRY UIE 802, and

|ike, retrieves the nost suitable It _ .
9eppLates cd pesoded pidurene dbeodawitohct8T@ & ddad vilen the

i digti truct ur _
de e Pl e Rt E e d i St eagby Bhedegeded picture
Is stared pnta the picturehaiemdrycBore to be coded is at a

RAU tatrt p %iti on, then instructs, using a pi cture _
typeéﬁt g H’g %t'ﬂ%ﬂdesl'thﬁrﬁﬂobl@(mmsfclrae_tlcam?Jenumgs?%unnwmch

PRI [ i LnLer-pictu

thEfhe pi ctgigﬁggwéhs%gﬁ?% t%ﬁggﬂﬁﬁgcggééﬁr%b&‘gﬁ%r lzé(,-:'arches
theaﬂkﬁqqﬁe%emicrtusesu(atea‘etrhaceapii@tbjr@d)emmil&hca%lngtn%ﬁd in the

pickte i, B LA BR Triadbenamnantiny mser rimilar
mIGELD 8, MK InAERE 8y, 1L ERe e Wil yin, ana
det}qr;_e@rriorgsoga \éﬁgtgén yieggoamMbhofd mgndipating e decedidg of the
image.

The motion compensation unit 802, by using the determined
motion vector and the like, retrieves the most suitable image for a
predicted picture, from the decoded picture stored in the picture
memory 809,

A prediction structure determination unit 812 determines,
based on a RAU start picture Uin, that a picture to be coded is at a
RAU start position, then instructs, using a picture type Pt, the
motion estimation unit 801 and the motion compensation unit 802 to
code (inter-picture coding) the picture as a special
1random|y.-accessible picture, and further instructs the variable
length coding unit 811 to code the picture type Pt.

The variable length coding unit 811 performs variable length
coding on the quantization value Qc, the picture type Pt, and the
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apparatus 900 for realizing the conventional inmage
decodi ng net hod. The reference nunerals in FIG 4 are
w@az®enmed’to identical units in FIG 5, and theCT/meees/300314
units operate in the sane manner as described for the
pi cture codi ng apparatus for realizing the
~conventional inmge coding nethod in FIIG 4, so that
the details of those units are not descrlbed herein

@ﬁbﬂ%e&‘@r 'APhEALPNY Be 9 %ng {,S?Ogtrdecodes

stream r, and out pu ion value Q,
a reFBGenée igi cd ubdaoslpedlégc:am oshloergmal gictode tderoding
pi cture &%58 Pt, the pption vector MW, .and the |iKke.
mdRbr

appREabHst yeRFIBg: oS CROVRIVERBA! Jeage mecoding
méﬂ?o&ot'ﬁ%?@ﬁ@%ﬁ@é'rﬂﬂn‘é‘?‘aﬂsﬁ’ﬁ%l@t@'ﬂ% $| A\&§ YoCidentical
fype bt, e

e novenent vector M, and ence
unpts:iml‘eIGap5¢|a‘nat¢h|eoth|eOmmahs| operate uanthe rs@mmmasmner as
uant i |on n|t 8Q6 obtains the qguant. zat on val
de%g fg

0Bodiy PICHEr ofadlingy QTR Fonefgplizing the

coR@ntid8alWiriaye @amﬁrgseﬁeﬂmoamri F362.4 a8¢ Eﬁ‘e@t itReeHaeails of
quanti zation unit 806,” the inverse orthogona

thesangnigsnare cﬂotudElSCBIbEd dmerainebateM: 808. The

"ot of Bicte g bV fe REBAA Afad o tRTe oL He il Hhd spueam str,

anel cbutputodithe appRriizatid®0 (alueeahezi Bg tdference picture
conventional coding nethod. A buffer nmenmory 902 is a

spﬁ@iﬁegtlf)@wryp@magw ledodbe pl@umeetthch@nm@tlon vector
M\?U%HHt EI’?? fe@m "HEF r8Werd oupgyaS%Sﬁb@%uﬁ(@begﬂ?ovement

he decoded pi Y UF e romt
veubaxnrm\/?&h@nﬂodlcaplmmrmamoneumtcmizngbta»rtshehe picture

dec ded icture Vout. Note that the buffer nepory 809 |
tYBﬁd Biectrﬂloé/erfﬁﬁﬂty \@thocraﬁ"‘%a h‘é“%aﬁ%‘%i%%ﬁﬁ%‘/. picture
I 0 C halini
SPEFE;C%%?’Z" fdrata st 11ap 4y tﬁ%aﬁf‘{ﬂ%ked%e 2860 it 806
obtaing dineegiiaotir apiioct wedudeQudi nfhapdacatdingoidperformed by

thGsehle o ALK 00 B By TRERLaPR ORI BHLL, and the

inverde denesiedzatior ep Lﬁ’h@d g80Ben aheSt epndepPe t*‘t‘?rthogonal
conventional picture decoding apparatus 900

transformation unit 807, and the adder 808. The operation of the

decoding has been described with reference to the block diagram of

FIG. 4 showing the picture coding apparatus 800 for realizing the

conventional coding method.

A buffer memory 902 is a memory for storing a decoded
picture Vout which is outputted from the adder 808, and a display
unit 903 obtains the decoded picture Vout from the buffer memory
902 and displays a picture according to the decoded picture Vout.
Note that the buffer memory 809 and the picture memory 902 can
share the same memory.

FIG 6 is a flowchart showing decoding during special
play back, such as high-speed play-back, performed by the
conventional picture decoding apparatus 900. Firstly, the

conventional picture decoding apparatus 900 detects, from the
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exam nes, based on a picture type in the header
included in the picture |ayer, whether or not the
W@ @eN7R2g7 pi cture needs to be decoded. At St epPELDR2806/300314
the conventional picture decodi ng apparatus 900
determ nes whether or not the picture is examned to
be decoded at Step 1002, and if the decoding needs to
be decoded, then the processing proceeds to Step

t
StEdRT. SUi b ehih defeopl £t pictudecso OE AREE Jcd tep%g1§5§p S1001.

decoded, then the processing proceeds to
Tfrarham@te@tloﬁ%ptfm@wvamoaam\matmmweqmchngrapparatus 900

exXFRRIER) RO S HPa PR ETPE Th IHE Hdadtr 1§cudea in the
piptune blesiad, whethas & g6t thet vtErtin ap?&bﬁé Aeeds to be

stream and if there are still plctures to
d sed At het@pocek@Vag theekt@nyaptiangls IMCdﬁm’St glecoding

aqgtutsoQ@bo&)éteﬁﬂgné% v&ﬁémé‘ﬁtorpﬁ& ﬁﬁ?%‘%&ﬁggégsesxeadmmed to

e processing co wever

becdeaentecbaalsmpthD@ZpadilmD‘ mﬁ@dwlr@ﬁe@ﬁ; Bb Bl coded,
roblem of a |arge

dec ﬁln aratus 900, there js a
th‘éﬁog £ 8F°E36E6&|Wg?q uStep SHBg, twbile rifeéih\e picture
d"@usi.”*3‘5'ff‘%%“2‘%%??2?@%5@9233%@Eﬂﬁeé?ﬁ@gﬁ?z@ié@eeﬁs to Step
SINGY- bddhallpirath Stepr S1OOSﬂebedcogveﬂwtldmaBb’eailﬂeSfdecod|ng

apprRtls pE, dBLERERs WRBES T @ nRk thiuaracebsiia pompletes
eveédt forf Beritnafdiire trcﬁb@rblékg— dé’cl?édl ég@hngspé ﬁst{’ﬁ‘f&)u re in a

there is the same problem as crib above
lérfg’eaaﬁﬁﬁﬁﬁtmmarm dcERere@rieoatilli piateoreisr &l be:pﬁ‘océ’ssed the

or LG PRI R B Sloh e AREL ERPR S i che

|astepmhurre RppaLbetyse8)thd pﬁo(:é)ssﬂft_:t] ddmpletdés structure
of the conventional RAU incl udin he Sk |pped pi ctures

is's Q\W\EV%e‘"RN“UE@W\d@@ﬂﬁ@ﬁt@ﬂﬂuﬁl%ﬂ@m%mmapparatus

t t d foll
S0y BIEL RN bk RIS T AT LR or -
Ianga amcpunt mfepxr@aasahlgSlGamedu pingj ubtelﬁng\M@sﬁr:ééTnaStr WhICh
e~ convent i onal

inclfidels « SidtBarhp aifiesa: AndooBabeEiBRY (quring  the special
play-back such as high-speed play-back. Furthermore, in decoding
of the stream Str including BI-pictures, especially in special
play-back such as play-back performed from the middle of entire
data (hereinafter, referring to as jumping play-back), there is the
same problem as described above that a large amount of processing
load is required.

FIG. 7 is a diagram showing the problem of the
above-described conventional picture coding apparatus 800 and
picture decoding apparatus 900.

In (a) of FIG. 7, a structure of the conventional RAU including
the Skipped- plctures is shown. The RAU includes twenty-four
pictures in which the images are still in the fourth and following
pictures in decoding order, so that the fifth and later pictures are all
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decode the 1st, 4th, 7th, 10th, 13th, 16th, 19th and

22nd pictures, sequentially to be play-backed .
wWOHowene207 pi ctures to be practically decoded aPEr/airg6/300314

first I-picture and the fourth P-picture as shown in

(C© of FIG 7. This neans that, in a RAUin the

conventional stream Str, the picture decodi ng

apparatus 900 cannot determ ne whet her or not the

S@P@%ﬁ-@ﬁf%ﬁ%%?e hgﬁc§’9<‘?ﬁ’a ﬁ'ﬂlﬁeﬁ&ﬁgg@ggtcg({ergegflhiple speed,

ayer) I's searche
thei actomeehtipnalsipictueacidguading: apparatos! BB6 attempts to

ddagdethe £5E 79t nd ot 0 438Ba vkt pbabialdseand pictures,
i e 10t R .

seRBRIMBRY A BlaY B oed; Pifowkich pittires TbbéHactically

dedmxted laere abby €irst dr pidirire ghdsgeefloprily Pogdktwife glseshown in

onv i apal RAU, the conventional picture coding
(Cgéﬁaggéu ‘and pi cture decodi ng apparatus need to

anal ¥hes $Mea il ehat e WRAL 9 the! cBﬁ@@nttPoﬂ?@ gat 5 o;Str, the

whi ch eventually results in a large anount o

pideurelidecoding tdpparatys (D jampohdetenmiae kwihether or not

erf. d from i,ncl udi Bl.-pi ctures, ,t he abaoye .
thBO R BRI 80 B e bt o sl eRse teartaF; BBEHe picture
(pieand ngyeppaidtdenRied ewidistain & IHcPuPEeBPhaY since each
.amount in decoding . This neans that, in the
pictRehayerdnchidesra pRiciVRg Bt thke guctun@en Therefore, as

SRR TR L¥ERI g PP eftetoglip BFEERIUS bV needs to
arayeedgied i, cl0tle) 1i3thgnteted 18thaaBdRoing Skippad-pictures
ure. Note that the re-ordered picture is

togééféi%ﬁlaa ﬁ"ﬁtﬂlrﬁité’pp%-. order before a starting
L1 P eddtbels dHSte ke, BRESPER Y i of the

comiveiniienas RAL,t teedonweniio izl pdcig e ratedingf tagppatetus and
piPbd B Breatsan b Hie) BBV b RYBEE funich o
ndEnsCaE g8 SR AT elehSually S|SB mount
Of:-é)axlhas;égljpdo;gcltd@g-e- ordered pictur epi sya P .

Furthermore, when jumping play-back is performed from a
RAU including BI-pictures, the above conventional picture coding
apparatus 800 and picture decoding apparatus 900 require a large
processing amount in decoding.

This means that, in the conventional picture coding apparatus
800, when an open GOP type RAU is generated, it is a possibility that
a picture (hereinafter, referred to as a re-ordered picture) is
encoded as a B-picture or a BIZpitture. Note that the re-ordered
picture is positioned in a display order before a starting I-picture
that is positioned in a decoding order as the first picture in the RAU,
but the ré-ordered picture is positioned in the decoding order after
the starting I-picture. Here, when the jumping play-back is

performed from the open GOP type RAU, if the above re-ordered
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Bl -picture, it is possible to decode and di splay the

Bl - picture. Therefore, the conventional picture
waleweniva2g7 appar at us 900 anal yzes each re- or derB@I/JP2006/300314

picture included in the. RAU in the stream Str,

t hereby determ ning whether the re-ordered picture is

a B-picture or a Bl-picture. | f the re-ordered

picture is a B-picture, then the picture decoding

. Q d -grider '
PIERHRE 1 pABR TS U st BRI RISETRORLAN o decoue
na1 dpsptay éhet Bepicigepi cHoveedetoifi bige apparatared@cture is a

th - j ct : t.h e
BB EH Rt S aRS G Fr i E At dDeBln idte B Ploture.
B- pi qherefered thle RoeiveTRibABVIdIESuPe | FEEEdHPERSShPStus 900
anount, which sonetines result in delay of the

artﬁl(vcz@§seag? rehéreeses Piglang imgiusiedliaythealAl dn thelstream
. U, i .
SUP HIE R oty P pBED e o e i W bORE nhicte 15 a

B-gieplipy drhe BB-picdared [fthe ee-opderdd sietateviRes BLpicture,
the re-ordered picture is a B-picture or a BI-picture,

th@n Hhe RisfusBediaGadiRgccarRPayatys 900edipes npéndegede the
LB7 LRl L UT ) bR . b as. I iy .

reCTBEPERTARUREL D Brah A4, E SuRoEe BFhrag plcture i

a Biwpictulre, thesethei picttrieodeaddirgsa@pptifatab®®@0 decodes the
an object of the present invention is to

|
reg&%@?g@ﬁgﬁlﬁfﬁre coding apparatus and a picture
decofidifedRRAER b dPb e A F8HER bPAheMEPIAY M:ordered

D sclosure of Invention In order to solve
piptwite desa Bhpiqivgeeot anBénpiainrpr peqdées pilatgeeprocessing

o B I SR RS R DB e
whi cirhigrelfgees Wﬁénorju_ﬁ%mj"ﬁFéV—Qﬁacl@%dP@'rFéH'h‘éq Gfrom the

codi na agpar atus conprising : a coding unlt operab
opan ed® HypecRAlL thebeobvesdienabgicture decoding apparatus

i e LGt ' i itioned . in di spl a
o A RPARLcBUBLIOP AIER he PR OHABEE Byl s PhBérress
oft wehetddad thectererdegrad! pritdrehicha iB-giktaréoobea BI-picture,
decoded i ndependently wi thout referring to any :

without any specific necCessity. As a result, when the re-ordered
picture is a BI-picture, it has been impossible to effectively
play-back such a BI-picture.

Thus, the present invention addresses the above problems
and an object of the present invention is-to provide a picture coding
apparatus and a picture decoding apparatus which can reduce load

in decoding.

Disclosure of Invention

In order to solve the above problems, the present invention
provides a picture coding apparatus which generates a coded picture
signal by 'coding each picture in each access unit which includes one
or more pictures, said picture coding apparatus comprising: a
coding unit operable to code a picture to be coded to generate an
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ot her picture, when the access unit is an open type
access unit which is able to be coded by referring to
wW@pwblgoaccess unit; an information generati OPCT/IR2006/300314
operabl e to generate supplenentary information which
indicates for the access unit of the coded picture
~ signal whether or not the independent -picture is
positioned in the display order inmediately before the
a I t
indBEDdEh CRECHIE wHIELIPESIFBONR! i B ¥8BIdy ¥ before a
stalrh‘ingrrptamregamd'ﬂm |a<me$|$| umhtaf tihe ecdedspigtiureotignal and

t.he cod i C CL hereb si nce U as the
whighe&oable bl detpREtl indeerartenty iidicu refeiag to any
h
BP0 R S s g

is Babpe ctar é)eascodedu g peabertingi dlmmnothﬁosatcmssd umit; an

inforgnekEs YeRehstiorainhgoneretie Fh Grbelakoatngpiementary
inf@r¢eatidh W@lCWLhdi‘élaftbﬁgdefﬂ?e M8 Y ulPaE lof th‘FH coded picture
exanpl e. aresult, if the Bl picture is not

sigal twla;atdmer Afe00At g ipgeRendant isturagsppositiened in the

digi e BF LR R ROk Ba L Iot PR, 15 & writing

unht o p ratsl earsl vﬂncéttvh@snwlén@@ﬁﬂaﬂitiﬂfomhetsdmrgem@rated by
picture, as pictures to be decoded. Furthernore, if

sat%éﬂ@@rma;tﬂgﬂegeaeﬁagnqn oHd inteetinaracceserwiid efighe coded

Fﬂéf Qlcture the picture decodi ng apparatus can
eed|ﬂ%1extract frompictures included in the RAU,

aI soTPleeeBlyL ﬁsmw e as R(:jA‘llEl past whe t @dcesdgcudw stores the

Therefore t he I cture ecC a oes not
SURBIATI SN 3R o [TBRE D AR R i ki o Rigtre odecoding
AP RIS SR ASIG) HEELr ks %étJePﬁhgdﬁsr ehBORUREY nether

cture of th ayer |sa pi ctur
orslmot laBl-pictunsoasi the mdermeimdenrtqanttufet|Isepdsct)dnegi in the

Bl
AR ESE RRHER InABRED BealPerhnlarGhall Hitkird 3s the starting
piciiAe Imank- @eebtilifg JreR PLRELRAU, dahing Jomisineasidy-back,

decoded and di spl ayed, so that it is possi bl e to use
for hexamplet urAsedf gesiulel yif Haet e plgﬁuaeu ¥ on@kt pesitioned

imPRB8E A0 B rd™¥h S ReL AR hﬁlcture the picture decoding

apparatus can speedily extract, from pictures included in the RAU,
the starting I-picture and pictures positioned after the starting
I-picture, as pictures to be decoded. Furthermore, if the BI picture
is positioned immediately before the starting picture, the picture
decoding apparatus can speedily extract, from pictures included in
the RAU, also the BI-picture as the picture to be decoded
Therefore, the picture decoding apparatus does not need to
conventionally analyze each picture layer of the pictures included in
the RAU nor determine whether a picture of the layer is a B-picture
or a BI-picture, so-that it is possible to reduce load of the decoding
processing. Furthermore, when the BI-picture is positioned in
display order immediately before the starting I-picture, the
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suppl enentary i nformati on which includes a flag

i ndi cati ng whether or not the independent picture is
w@o®shioaed in the display order i medi ately beEDIR00dE®0314

starting picture, and the nunber of the consecutive

i ndependent pictures positioned in the display order

i mredi ately before the starting picture. Thereby,

since the RAU nmap as the suppl enentary i nforrrati on

. I f
Blif)ﬁgétl&ﬁ%;'é Iaﬁoetep?(gt ur e d%g%mpga?gteﬁs an eaé %18 that it is

podstibrartoeusg thed &I pickure effedtivelyand t he nunber
i ncl ether or not ,there are one

v e FEgHagB.BATd I aEpEAen: Spreratialt jiaftl Feucofherate the
suH]ﬁge%éH!té‘V\/ ﬁgP@RIZTJ'ag}@ﬁ'r\]@F\RiWW@ﬁLMéS bheagt ﬁ‘fdlk:ﬁ@lnrg whether

ture I n the stream As a result
ort hetdtherimidepéndeng pﬁctammas positioned tmetrrmedlsplay order

nor e,.c ecutd ve i dep nt s, .t he cture
ImBEgiR e VaiialBuNeantaptbe EtHTEandrife rhtifoer of the
coMisddiltvel nfdélﬁéﬁd'e‘htt b?cﬁ.ﬂ*‘e@%dmﬂoﬁé@ Pneher dTﬁbPay order

consecutive Bl-pictures and pictures positioned in th

imimegliatelyr b@foaetté\e sharBngppigtyres, as the pictures

det et EREn P Rl " inakor 4sor Eheonsupppentary

mfcﬂdﬂla@miemnd@udta@r esedfiagptarekitdie e b ctofr éhe consecutive
decodi ng apparatus can speedily extract from.the

PigteieR,eShenBiciae deqaingc apparatius cAE Sasib dgtermine by
re\‘?t |ﬁb“¢1§tﬁ§ ?pcéH{ie&lé)ﬂ%'rhb%?%c'ludIeBendtﬁé'I@Xu%ﬁ%rther or

ure, as th
noiteclmtada arel Iorfeurblnermosal ctonﬁ@mlmm/eonn@amraﬁenb pictures

e r at e suppl enent ar n whi ch )
PASIHPERL ST TS dEishinv CERgEr aimEdis RS Doty agerstarting
|é‘th|*étH'iethlépeRAh Ut Be %g@h Sireahe '”&Fu%edréﬁ‘%&hewhen the
access unit of e cod pi cture signa her e

detienoei netéo RAY na@dasthatethep@laarmmhar9nEnbormmtrewonsecut|ve
t he

infiRpeling sl il s e e B delofl b Emnafas pan speedily

emeé@t Froveh tl9e tpletBFEs Whel U ih ntticcatedsHYiriibehBAbh aah- more
whet her or not there are one or nbre consecutive

consggidhve Blmictures apsk pictaias pesitiengidkn dhecdigaiay order
after the BI-pictures, as the pictures to be decoded. On the other
hand, when the determination is made that the one or more
consecutive independent pictures do not exist, the picture decoding
apparatus can speedily extract from the pictures included in the
access unit the starting I-picture and pictures positioned in the
display order after the starting I-picture, as the pictures to be
decoded.

Still further, said information generation unit may generate
the supplementary information which indicates in a decoding order
or in the display order a picture type of the each picture included in
the access unit of the coded picture signal.

Thereby, since the RAU ‘map as the supplementary
information includes a picture type of each picture, the picture
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i mredi ately before the starting picture in the RAU of

the stream As a result, when the determnation is
worae/ot2zat there are the one or nore consecut i RET/JP2006/300314

i ndependent pictures, the picture decodi ng apparat us

can speedily extract fromthe pictures included in the

access unit the one or nore consecutive Bl-pictures

and pictures positioned in the display order after the

< i t .cd-ur tthe :
deRqdirg dhfaralas! cin RN derbnbdl B HERrrfly tefthe picture
typraaeirm‘icaﬁed b)pmbecmlgiu/a:japd/ebenldenbrmct bhesecadrmohe or more
i st, .the, pict [ . il
et TAShEn G B0 iR SR BB ey orcer
in{%cfih?éi gﬂafbrg' AETS Atfh @ HckIES iPOshE RAGSA dfth88stream.
isplay order after the starting |-picture, as the

Agiacresel, vohen thee atetrnsinationuist made dhiad thére age the one
unit may wite the supplenmentary.informtjon at, a .
o Juprfonoispsraid Mtk ERaeic Picids the slculie decoding
ap&éﬁat@fs idad Cs‘ift?@dﬂﬁp}lcékh&a@d 9r@n theeiblurss NeeItaed in the
U map as the supplenentary information is witten at
acgesssunibriheefosre amynpretcerseautive BIupiciaresi and gictures

pIERT iR B BBER e PIRBIRRIhEr S 88 thEictures
tobegidedouedf e tRelbtiser hiaald, Wwheh pheddemm4aggncie made
| oad of the decoding processing. Here, in order to

thakriha enener speve Qﬂﬂ%@@gtiwﬁeir\%r%@%mﬂem@ﬁtuaﬂs do not exist,
thggggi'&@ﬁ?ead@é&dﬁ@@aﬁﬁﬁﬁgm?%ﬁpeahatéﬁeé“@n&h d7a8eSffom the

o] cture si €ach ccess’un
pichereslemaluded imorihepi stoess, uhle dreesianting dfpidtere and

.coded pi ct, [ gnal. stori S | enentary information,
ik s Pitanes! IRahedise S order nuss il StaprBd.[picture,
ad tghgqﬁictthp@gqoi Be_adg'tﬁgle%y order immedi ately before a

star

ting picture in the access unit, and the
i ndeddild futrtbect saéd beiritgngowniti onay vrite dhepkaypplementary

5ot i peahif)  GPRath et BrEfh FhEgB T access
urit Giutife coddd pietyre slgeedi ng apparatus conprising :

a tyﬁ_z‘edrgberm g_atl Onctg”zét 0 E}:a_blg to det %Bm QEQMQmenfar

whet Yot StIHeE a S iagn ggentbgp Yy
inF'(S‘r%aWr?ri‘s iv\?‘ritten at a position before any picture in the RAU, the
picture decoding apparatus can easily and speedily detect the RAU
map by obtaining data of the RAU from the beginning of the RAU, so
that it is possible to reduce load of the decoding processing.

Here, in order to achieve the above object, the present
invention provides a picture decoding apparatus which decodes a
coded picture signal in which each access unit includes one or more
pictures, the access unit of the coded picture signal storing
supplementary information which indicates whether or not an
independent picture is positioned in a dis.play order immediately
before a étarting ‘-picture in the éccess unit, and the independent
picture being positioned in a display order before the starting

picture and being able to be decoded independently without
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able to be decoded by referring to another access

unit; an information obtai nnent unit operable to
wo@bitalors2o0he suppl enentary i nformation from t hePEDIRO65/300314

unit, when said type determ nation unit determ nes

that the access unit is the open type access unit; an

extraction unit operable to extract fromthe access

unit a picture to be decoded by referring to the

t bt | t

refefIh Enet: Bl (B BI e Sy SRRt uRe, B fpY dBaratus

codeppignghe epi typlee d:"edzterrmtrmtlby\ san it eapeaa:bleantolnldetermme
Ther eby, when the RAU as the access unit is the open

l'@ﬁ‘@'i/}% PREthenaceees Hiitdscani ARCRpPR @ ARC eSSt Hlnr'ﬂé which is
abl8e tBA Lfg ﬁqé’c%&%? ?);}PDP@f’@r‘Hﬁ{]y tb”fé’ﬁﬂ"ﬂﬁéP”a%gss unit; an

refers so that“the picture de
infappaeaiars atarammselhy uwheit eo peneblshébhebtain bie sh@plementary

intdaRari EoRy Hes ddkah ity Bertpetd Pl delegination unit

de'tePh?Hé’sethE@ttHé AOsdd A i th@eo@)%frp‘ig'ri’o@p‘ér&%rssa%mt an

irst picture. As a result, when icture is
expoactioonuait opedadieltp exfraet fremsthe taaagss pnit areicture to

b fEcBE b eI g BeHTk 3t (IR gRRERYd YefftlAiioh obtained

byotBfd iRROEMaen dheaiRmenet WAk ;i antlod desddimgashit operable
i mredi ately before the starting I-p| cture, the picture

tom@@dﬁgﬂ@ﬁ’é\ﬁwm Q?%tﬁa§b@dd?‘}’ \paidt extiardienagnithe
resul te¥e$,¢ Wﬁ%&&g%‘ re%&g%ela%gE%%f Hpﬁsﬁaaté%% RN GOP

typeoR@ds tide Netaréhaecoengrapspatratuy ebitiadnscidne ER?AU map as
realized not only as the above descri bed picture

theosi Rl amBHANYs e MRt @ b EsHery, toa ifemap, so that
thE fc@ﬁré'@é‘@&dnrﬁ%@dﬁ%t@% 88n! &RGky erm neg\ﬂﬁietﬁé‘r or not

e decodi n a program a's
thekBI:—rplstureastﬂ’me mdgpemdemmdpa:tumat isgpasigibrmeddni the display

orfRr gLy HRTORENe SRFEEFY LiFAHTS g tisupOsTtioned in
thfae@tétrd%ﬁn@f dr*@ﬁeﬁ %\@&h'eorfn"’!ﬂ ' l@ﬁfﬂé‘e FopPag efdshtOMyvhen the
he foll ow ng description thereo taken in conjunction -
Blwuﬁuneelgm]bmm@grﬂnm@glwﬁefore the starting I-picture,
the picture decoding apparatus can speedily extract the BI-picture
as a picture to be decoded. On the other hand, when the BI-picture
is not positioned immediately before the starting I-picture, the
picture decoding apparatus can speedily determine that the
BI-picture is not a picture to be decoded. As a result, it is possible
to reduce load of the decoding processing.

Note that the present invention can be realized not only as the
above described picture coding apparatus and picture decoding, and
image coding signal, but also as an image coding method, an image
decoding method, a program, a storage medium which stores the
program,. and an integrated circuit which includes the above

devices.
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illustrate specific enbodi nents of the present

invention . | nthe Drawings : FIGS. | Aand | B are
waele@gnzize7 showi ng a structure of the MPEG 2 stPEHIN2006/300314

FIGS. 2A and 2B are di agrans show ng exanples of a

predi ction structure between pictures used in the MPEG

2 standard . FIG 3 is a di agram showing a structure

of the conventional VC stream; FIG 4 is a block

B.%%%%@ahg%aﬁ stbﬁ-{hi §F0f the conventional

prcture co g apparatu G 5 is a block diagram
showilhgse sztmdcbhherobbgeets;omcbxammgaés pandurfeatures of the

decodi ng a ratus; FIG 6 i fI owchar w n L
IngSBER SHATorato R BEPREEREATEYT hEME ofo AR Bag description

th%'rébF” I@‘WIHQC@H é‘fl%ﬂ V\{:Hﬁatﬁe 'écc%rﬁﬁffﬂ‘ﬁsﬁ?ﬁ’\/ﬂﬂgs that

a probl'emin a st i's generate
illastratet ispeadifigi em:bedcmﬁnt@ afptihat pseseotiimyention. In the
gygh-sg_eed pl ay- back; FIG 8 is a diagram show ng an
of a structure of a RAU which is included in a

VG FI@S' €ain %‘F@rﬂBngréodié@réﬁsﬁslﬁW y @étrefctlb@ of the
present i nvention; IS a di agram showi ng an

MRE&ngI strefam ; synt ax of a RAU mp M; FIG 9B is a

RS AT R P E i " hSNIbE Slakliles o o

prexaatbe ofrudieireypeaweehn pieturdd aepdMn tie M PRIE i2SsBandard.
di agram showi ng still further exanple of the synt ax of

t he RAG.-ndps\e; dlagrary sBowipdoaksHikdam ehdhengoaventional

t of the picture decodi ng apparatus according
CE" f;é‘rﬂéé‘%ﬁ? st enbodi nent of the present invention ;

FI G F1G.i $4 aid | awdilack sdhiemj ragnosdicwings avhsituctuee of the

conventional picture coding apparatus;

FIG. 5 is a block diagram showmg a structure of the
conventional picture decoding apparatus;

FIG. 6 is a flowchart showing operations which are performed
by the conventional picture coding apparatus; |

FIG. 7 is a diagram showing a problem in a stream whic‘h is
generated by the conventional picture coding apparatus, during
high-speed play-back;

FIG. 8 is a diagram showing an example of a structure of a
RAU which is included in a VC-1 stream according to the first
embodiment of the present invention; '

FIG. 9A is a diagram showing an example of a syntax of a RAU
map MI;

FIG. 9B is a diagram showing another example of the syntax
of the RAU map MI;

FIG. 9C is a diagram showing still another example of the
syntax of the RAU- ‘map MI,

FIG. 9D is a diagram showing still further example of the
syntax of the RAU map MI;
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performed by the picture decodi ng apparatus accordi ng

to the first enbodi nent of the present invention ;
WOo-R@B6/01207s a fl owchart showi ng operati ons of BCEIBAIGRY0314

a RAU map which are performed by the picture decoding

apparatus according to the first enbodi nent of the

present invention ; FIG. 13A is a di-agram showi ng a

RAU whi ch i s play-backed at a high speed by the

/ d . 4 : _
rbodiGunt O0F ¢ piBERA GBI ATERb ARG, A3 eciBelbeSi the picture
d eticdingappewary sa dtding td the dorstievg bad iFhént B¥Ahe present

. FIG 13C is a flowchart show ng operations of
INNERLIHACKi ng at a high speed a stream STR having the

RAU eI QL1l%8 ahiqhwchdter [SHaRingY dPeratieild Cwhich are
decodi ng apparatus according to the first enbodl nent
pafforhmegrmsche piotenrea decoding appairatas acsqdradiaigoty the first

di . i | ay-back t hod which i f d
erB'I)pa ,g{%gggg ﬂg%gﬁ{) a%ﬁgYea'ir]TﬁQngccor:ji(:ngl fopfrheo; imrast

var i gipny of jst e divichia reBIRSIVIRG o pdtdtioh8 dfanalyzing a RAU
fl omchart show ng the play-back™ nmet hod which is

mpér fwhield Byrer heepiaoed decotihag pipparat decasiogdi agparatus

aC@naiBo.td;thg! BreE Bt il it ifritle, BT Sateliv g
sti | IFI@.c1 3peisseatienta s wing 4 RADevBes®nd play-backed at
variation of the first enbodinent; FIG 16B is a

a higlgsaethby He Kidwe deceding appaaatizs pecosdipghedhe first

il i.;ng .to the second
erdiadpPsit HrinE HBEPCRRMIBR. °r & e s
di agird@.shBBiisga ai&jkhmehodvimg arRAllemap MI according to FIG.

:grgdual ly-refreshed still picture sequence according
13R8:the secondvariation of the first enbodi ment; FIG

coa B b TRy g S S o BB ang
a thighpspeed a ste@anpr8TR having the RAU in FIG. 13A, which is
performed by the picture decoding apparatus according to the first
embodiment of the present invention; ‘

- FIG. 14 is an explanatory diagram showing a play-back
method which is performed by a picture decoding apparatus
according to the first variation of the first embodiment;

FIG. 15 is a flowchart showing the play-back method which is
performed by the picture decoding apparatus according to the first
variation of the first embodiment; '

FIG. 16Ais a diagram showing a RAU including a complete still
picture sequence according to the second variation of the first
embodiment;

FIG. 16B is a diagram showing a RAU including a
gradually-refreshed still picture sequence according to the second
variation of the first embodiment:

FIG. 16C is a diagram showing a RAU including another
gradually-refreshed still picture sequence according to the second
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FIG 18 is a flowchart show ng operations which are
perfornmed by the picture codi ng apparatus according to
wao b@esezond enbodi nent of the present inventi oPCT/HR2EB/300314

19A and 19B are di agrans showi ng a prediction
structure of a B-skip picture; FIG 20A is an _
expl anatory diagram show ng junping play-back using
Bl - pi cture according to the third enbodi nent of the

vapi&gent of RMenfiroherbedid{dht;s an expl anatory di agram
showi_ng anot her Eun’pl gjg pl ay-back using Bl-picture _
accoFé&mgl7dStﬁe tack diegsaa rmewdngt destruetane of a picture

co&jﬁ‘ﬁﬁpt&%%ﬂu% B g&ﬁy%gtlﬁgﬁg%ﬁ ?%@m‘aag%vgnr{g of the
preseatdinvgrtfohkhe third enbodi nent of the present

inveption;, FIG 21 is a diagram show ng anot her _
exarrgi -ofl& d§ntaax FIWERarRaghawing c nerafienst hwhich are

PR iRl Yol A AR, 1B secona
embodimiaent ob thieeprésedtdnveditient of the pgesen:i .
pera

i nvept Lan; F 23 i flowchart show n o

whi ¢ igge ﬂedrlgo@r?éb 3;983 hergi &laseatittodNRY igthad atiediction
stdf&-gecsr & Bgskiﬁfiﬁﬁuwi rd embodi nent of the present

invention; FIG 24 is an’ explanatory di agram show ng

t he bHer atihs iperdor raxch lanatiorypi diagmamecsdomgng  jumping

oI S AGERI B e SR SRR S Sobidiment of the

présenk ifivesrtasm showi ng a picture coding apparatus
accor di n&t o the fourth enbodi ment of the present

i nvehlGo OB-isarpexipdanatooywetiagrashohowingarmtiersjumping
PIAPLEICIRS IR S TER B (BB ShCE 8% 0 BRRBGRIFent of the
présgnbtinoenting; FI GS. 27A, 27B, and 27C are expl anatory

d aglgla(grfs f(t)]e\Mism‘Jjar{il explanatory diagram showing still another
jumping play-back wusing BI-picture according to the third
embodiment of the present invention;

FIG. 21 is a diagram showing another example of a syntak of
the RAU map according to the third embodiment of the present
invention;

FIG. 22 is a block diagram showing a picture decoding
apparatus according to the third embodiment of the present
invention; '

FIG. 23 is a flowchart showing operations which are
performed by the picture decoding apparatus 300 according to the
third embodiment of the present invention;

FIG. 24 is an explanatory diagram showing the operations
performed by the picture decoding apparatus according to a
variation 6f the third embodiment of the present invention;

FIG. 25 is a block diagram showing a picture coding apparatus
according to the fourth embodiment of the present invention;
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storage nmedi um which stores a programfor realizing an

i mge codi ng nethod and an i mage decodi ng net hod
w@ewendi2ng to the present invention. Best MdeP¢DiIP2006/300314

Carrying Qut the Invention The follow ng describes

enbodi nents according to the present invention wth

reference to the drawi ngs. (First Enbodinment) A RAU

map is stored at the beginning of a RAUin a VC I

Stregg?afﬁ%éd' B9 do¢ &ﬁcﬁ'arrﬁtusﬁ'lﬁg ge.'gnpé’?:aﬁlaﬁs which are

pres ntl on, and a pi Ct aratu

perfopméd byt Qhéhpldtlurret cedimghampa rawla‘oomdangt {0} Ithe fourth
pi cture se ence in thE1 RAU blﬁ anal %él ng the RAU nap.
embod;um;gn@ sthe? Brageih SWYS&HHGNarfRLanmpl e of a

SUrUgTHiee ??At %@AHnWQ?'E é?eg}ﬁl qiweéjcdr? (Srﬁa? \éﬁ'ﬁk showing a

streamaccording to the first i ment
steraget onediuvr unbscl'arstmmesy qoqmnuglfmméor(aaahylrf@l an image

cogeabnRET3H BRE RAL TiRaCAdsRORINGL {6 pHcAgresding to the

ekt frld thhe user data. Note that, in the VC - 1
Ijstangard r?ﬂb RAU is referred to as ah entry point

segnent (EPS) More specifically, the RAU according to

th r di nent d f nventi onal RAU
Beqf Mo (BFEaTN I e the TR EREGRTCR" ¢

ar r agrd f@lIbb\ﬂngse@egéh@e(suséfnIﬂ@ﬂﬁ'\‘\@tnt@ltaMc@ﬁJdmg to the

| evel ) and indicates if Skip Ictures are present

presemie rvRNtiansyigpeefereaca tgtﬁe @rawin@ssequence in
t he T, e picture decodi ng apparatus
acco?ﬁ#ﬁé ?ﬁ{&i@{ﬁF Et enbodi ment can exam ne, by
refewlmutmabelsl?étbﬁ@@ M, tthetEf@glm‘ﬂn@otqftlaeRMﬂJm a VC-1

i ncl udes any Ski pE |ctures nd can gﬁl f¥ the | )
stee@M aGCcer G RISkt rsfs@mha iImentopdes presept invention,

oy A s RS g T podimens
spe&sﬂstalstlﬂemummg saqaenod infthoatRAtiobbeadabyuried, the RAU
map. o

FIG. 8 is a diagram showing an example of a structure of the
RAU which is included in the VC-1 stream according to the first
embodiment.

" The RAU structure includes an entry point header (Entry Point
HDR) and user data which are positioned at the beginning of the RAU,
and a plurality of pictures which follow the user data. Note that, in
the VC -1 standard, the RAU is referred to as an entry point segment
(EPS). .

More specifically, the RAU according to the first embodiment
differs from the conventional RAU in that the RAU includes a RAU
map MI which is arranged in the user data (user data at Entry-point

level) and indicates if Skipped-pictures are present in the RAU, also

specifies a still picture sequence in the RAU.
Therefore, the picture decoding apparatus according to the
first embodiment can examine, by referring to the RAU map MI,
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FIG 9A is a diagramshow ng an exanple of a syntax of

the RAU map M. numpic_in_RAU represents the nunber
w@oopiozores in the RAU. frane_field flag reprBGEmM2906/300314

whet her each picture in the RAUIis coded in a field

Structure or in a frame structure. pic_type represents

a picture type (including a Skipped-picture type) of

each picture. Note that the information regardi ng each

t i s, Andicat | n r
wiEe By’ By R FAL dnbRRaEs 2enp; kipp e hIEEfSs and can
s ealft,/hEhBAétlllbplctrWecstEqm@rtdce, pocthlateltypepossrtdbubb repecify,
a Ski pped-pi cture E}y % of the cture each RAU.
without arr?elygﬂnm eap Bk Uggq Al ﬁ'\ﬁqi@!/ﬁlﬂrwctures which do
nof be HBdEd PWhichore s n AP Bh: dmount of data
re erence prcture

a last Skipped-picture, in a
to Wedemdeduence of a pI urality of Skipped- pi ctures

foll t .refe_ence ure (l-picture or P-pictyre
0 LG Sradisdiam o' 3RS, ofid 'sYnta% of the
Ulql.hg pR.that pictures fromthe second picture to a
ast g. cture in the RAU are all Skipped-pictures. | n

the Bbavepbasia_ RgUr e‘earesag\tSOtlp)ecntmeernofrmcRAtBs in the

ATER oHamia Bl HRg Fretend B Al s SEhCP LR, I the RaU
is chﬁfé’@ el ya fieldogtriflacnd vy tReaseedme agucellew r]ﬁhc type

pictures. Note that the RAU map M can include further
repm@enﬁs iGoRi @k re: by pa (i aiehud ing aﬁkm%@t@@tuﬁwwﬁj) of each

Piiufghot HuPtBedbatng et HErfIareR Bed difgh 8L Bicture is

indicaltddoninadeeodimgf icrder. anthidemldaess  that Qh@h RAU map MI

picture. FIG 9B is a diagram show ng anot her %ng
SPEEiinG §yﬁt3kd?lthéeRﬁ©qm¢@ i the HeARky Bvcaditating the

p.cgcrrst 'tfpbl‘:’. ; .mecmg ing ats@ﬁgﬁ; ;gfcgh%et;;prfgﬁgafg;héhﬁ.ctures in

and theZsecon or a
eatheRALLL T bbatner ethee stllhqbuc!air@jse;querfaeaim tbnecfmsb emgpediment
S | udeg]dnthe ture

whi ch i ]
mébfdappesiient apd orangs OBt eTerenls sicting dpea last

SKipPetPicture, in a case where a sequence of a plurality of
Skipped-pictures follows the reference picture (I—picture‘ or
P-picture) in decoding order.

"For example, the RAU map MI indicates that pictures from the
second picture to a last picture in the RAU are all Skipped-pictures.
In the above case, by referring to pic_type in the RAU map MI, the
picture decoding apparatus determines to decode the starting
picture and display the result repeatedly, without decoding the
second and following pictures. |

Note that the RAU map MI can include further informatiﬁn on
3:2 pulldown which indicates how many fields one frame is
equivalent to in being displayed, or whether decoding of the frame
starts fro'm a top- field or a bottom field, and the like, for each
picture. ‘

FIG. 9B is a diagram showing another example of the syntax
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second picture) is defined by eight patterns which are

(r, )y, (r, P, (P 1), (P, P, (B, B), (B, Bl), (B,
w®qo6arxto] Bl , Bl) . Therefore, in a case wher eP@r/Jr2006/300314

picture consists of fields, it is possible to indicate

picture types of both of the first field and the

second field which are included in a frame, by

indicating the field-picture type. Therefore, the

of%:ﬁl&t Z%l?fmélbfl"ﬁAU mp M shown in FIG 9B al so

I.el'd- pi cture type of a picture, in a case
wher gn tthe advawcecbpnemesndfhe‘ Mé]-dsstazbdard plcture types of

speci fically, f t t
thaffirsiliElaand tha RECRNY 1R diTercdTagHg 101y Flr s bkture are
L t I
indREE bl fithdl pRorbirk e SAfiEhSisSpRl uied Bothe dickure layer.
This fieldppitiure ttype dipictereitytpes dfs thepﬁarsénpmtm and the

field t : d h

serancLBINTRY 5 derais b ShgaE GartEyRs Whithars thufs (L P),

(P,"\/Ii),rfp,r ﬁzer(faedsw(Bl CBPD",G(.BYPB&AHT% (B3, BIE be\HeﬁF@laore in a
, I'n e sahe manner as U map shown in

caseowherea fml@éuaesconlsn@smﬁrﬁeé@auéhclé |p@S@IIRI«aJt0byndlcate

piedllie TodS 8 6o o YRETIr P HoBefts SRR ARLERER) yich are

inthutéd Yhes fﬁ@ﬁw@kbwpﬁmmactm@ ahe fiel@picturei Bipees,
P-pi ctures, and Ski pped-pictures, a part or all

of "t RBeRat tec Shes SKNEaK! of 1576, L samME sNown: i F1G. 9B
aléﬁﬁﬁdlgﬁgqe{]%eﬁ%ég %}r’]&ggﬁ%ef%ﬁ%ﬁﬁ)geﬁﬁﬂrgarlh LS ééla? where the

Vi ng-pi €
pisagterggnsisbe ofCﬁlachs Codﬂogeafppetﬁficc@lly,hmwes ﬂrlame in_RAU

A 3Eu P S0 Ptk g .o
reﬁ!@@%@ﬁ'&s%p?@eggﬁ‘ %Lt't éﬂ@?&r r@br%lé{:t ﬂ(ﬂ fEis In a case

guence. oW ng S anot he
wlwmmtlﬁe oplathleeyrmmwslstst@’é fRldsea Meld-picturies type of the

TS 8 RS SRR DY Tis B SV Beociinand s Case Where the
pléEuWé d8&s HYR éBﬁs%@fCﬂé% Sﬁeﬁlétmrbh?yéé'd)f the plcture is
pi cture sequence in U Nbre specifically, in
repagsewﬁedebmucabures§ypr-:ag is 1, the RAU map M

That is, the RAU map MI, in the same manner as the RAU map
MI shown in FIG. 9A, specifies a still picture sequence in a RAU, by
indicating picture types of every pictures in each RAU.

Moreover, in a case where the RAU includes only I-pictures
and Skipped-pictures, or only I-pictures, P-pictures, and
Skipped-pictures, a part or all parts of the RAU becomes a still
picture sequence. In this case, depending on whether a processed
part is the still picture sequence or a normal moving-picture
sequence, the picture coding apparatus changes the decoding and
displaying processing, so that the RAU map MI may include further
informatibn regarding whether or not the RAU includes any still
picture sequence.

FIG. 9C is a diagram showing still another example of the

-22 .



10

15

20

25

30

indicates that the RAU includes a sill picture

sequence. Further, in a case where notionless flag is
wa2006k832RAU map M i ndicates that the still piPCT/IR2006/300314

sequence starts with an |I-picture or P-picture which

is represented by start_pic_num and ends with a

Ski pped-pi cture which is represented by end_pi c_num

Note that it is possible to set notionless flag to as

Syéitlaﬁ(lnbyth% ﬁA“(ﬁﬁa%ﬁlﬁe all parts of the RAU are a

picture sequénce or where the RAU includes a
sti | Infihds wyn teegumntéomiessh ftagtiepresdnbsgwhdthar ar not the
certalntlrre erloﬁ FG9D|sad|agramsh Wi ng .ot her

RAL e dsts @iy sShillaRi ol e, SGULHaR, MNd| SEaftyRic_num and
enyu;%@_ no@hﬂ;‘i%geﬁ?f‘e;gﬁh@t §E|¢f5glé‘uﬁpe$se‘%g]e9‘$€é‘tm the RAU. More

I ncluded 1 n the
spaicificalystinuatcase mepbeece emationsserflagpisclurtdhe RAU map MI

field or, a, frane, .ot r esen ho ny fields on .
ing |t thar theTRanl nIESE N1 ArehiT ggauerice O Further, in
a Ph&d WI@ePé‘Pﬁot%‘?ﬂé%@nTFbg/\’m ¢htReCRALEMAPMI FdRates that the

| -picture, P-picture; B-plcture Sklppe plcture or

stilh@icikeg segeignce (tarke withs anol - FigtuReror P-picture which is

reBrtsenifanihl StarkeEfe Qe HhE enfly' By Qﬁuﬁe%wge%y'cture

whitre s akprekehpkidcByi @ndopiei phimbits. Furthernore,
this syntax, stuffing_bits, picture structure, and

oi ct Diata Phat 3t & passThle 40i setBRRPRIESS dblag to as 1, only in
a g%%%r %ﬁré easlr/leﬁérlt\éef)h'mé”lfﬁu' %‘f'leugegtl Ingﬁ%l%péec‘\wence or

Sane mannher

wlsémzvnthm HFAG |ﬁélu<$¢)secaf$tﬂﬂ plcsuuﬁd smqalemeesw@wehceontmues

in pictures in a RAU, i nhd catlng pi cture types of
lopger @,aege,rtﬁléhgﬁn [ Note that, the RAU nmap

M t [ n
o c?ﬁ‘ifgibﬁ]%ﬁ“§r'%@fé”aﬁ’%&@gﬁﬁg?ﬁ&@tm%%ﬁif?%??l‘“‘*‘e gyntax of
thel BAU mapt Md. RAU map M nmay store further information

Fespdbc FOLS maTabs TAiB bellc,ale FTRCITAS JEkadh Agr GRERseNts the

nuthber tBe Cﬁlé@uﬁé’s orﬂ@rudé\@tqnalﬁ@et@sthe Bi‘t‘ﬂdf@p s¥kucture
may be stored in user data in a |layer that is

regiresendatwhesheam pitturepis atfielgher a framexanrepresents how
many fields one frame is equivalent to in being displayed.

picture_type represents which picture type, namely I-picture,
P-picture, B-picture, Skipped-picture, or the like, the picture
belongs to. Further, stuffing_bits is used to align all bits of
stuffing_bits, picture_structure, and picture_type, by integral
multiplication of eight bits. Furthermore, in this syntax,
stuffing_bits, picture_structure, and picture_type are indicated in
decoding order, regarding respective pictures included in the EPS.
Such RAU map MI, in the same manner as the RAU map MI
shown in FIG. 9A, specifies a still picture sequence in pictures in a
RAU, by ihdicating picture types of the pictures in each RAU (EPS).
Note that, the RAU map MI may store the information
regarding respective pictures in an order of displaying the pictures.
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user data for a starting picture. Note also that, in a
case where the RAU does not include any

W®Ri0ppER0DI ct ures, the RAU map M does not neelRlCT/aP2065/300314
generated . | n such a case, it is possible to
i ndi cate whether or not the RAU includes any
Ski pped- pi ctures, by exam ning the existence of the
RAU map M. FIG 10 is a block diagram showi ng a

r n t
NoBEAIOrHFE RRcRATRRRS BUE 3V store Biritlée Information which
|ndllca$ESanhe6ﬂhmBrthe/\:imﬁdrrdatmneseglaedsmgeaspfer%lveq:nctures are
i ncl ude the sho in FLG i ncludes :, the

steifq 4B @&38 R Unif tf@ld'ﬁﬁ’ilé"ypptfp@ﬂ'e nMenory
102, \he éT%'b' Pﬁ‘a?‘iﬂ’%eﬂﬂfl Uf?l![tm% bet 8Pl ¢ Sfser data in

quantization unrt 104 verse rt hogona
a Itaymstloatmm diffanént f@émt&h’e enifriyepoimbrdayerodortexample, in
unit 107, the der

I
usER AR ET Bt Rr RS on NotHeA ISt HE AR i 5 565¢ Hngre the
RAU [daES rfI9C PHER R & i ped- plicthiees, khemRIME map MI does

conventional picture decoding apparatus 900 in that
notheeed rteabeegengtaied. udint SWOb art@seeltiisf pﬁﬁatblento indicate

InERotHe RIS BE Lt S Rl BHEP IRy gxamining

théaém@l@éﬂclee@gthedaﬂwrﬁgpumlt 10 1, and al so obtains,
fromthe outside, pl ay- back node signal TM for

i nstFlcti A§ dst & | Blagk spEgraMpIowieg sudpickyre decoding

appateta Rt InB s AR P et oL on The. & o
pl a%/Ther{G‘@ge gegoglllg§%paadaﬂ$$ eI(Dr?rwStheeﬁlmtt gmbodiment
r
wiikht decgd s%tyﬁess‘%%SaBam et Dot SR RSB Blmin FIG.
$ﬁcvmaé§ fidé cabem e lggg%pmd@éwmg eﬁH'n.t 219:%26%@ picture

ream ext racti on unit exanpl-®e
mehsorey t he 2RADheapmidtio mcicode penisa teymt abnlthd\ﬂs,u rth dnverse

QR BRrH R 087 @R ThOECE o ddRaT e EiBFRptign unit
10@ a&hé’%ﬁ]ﬁér'rﬁéhﬁ'é%‘i 190, ﬁﬁeldls@us Lumtsmvertﬁe aaaem 108 a
if the determnation is nade t he RAU i ncl udes
strgam eptrachiendsniieH@?, and an mformatnon obtainment umt 110.

This picture decoding apparatus 100 differs from the
conventional picture decoding apparatus 900 in that the stream
extraction unit 109 and the information obtainment unit 110 are
added.

The information obtainment unit 110 obtains the RAU map MI
from the variable length decoding unit 101, and also obtains, from
the outside, a play-back mode signal TM for instructing details of
special play-back such as high-speed play-back. Then, the
information obtainment unit 110 analyzes the RAU map MI based‘ on
the play-back mode signal TM, and determines (selects) pictures to
be decoded. The information obtainment unit 110 outputs a
decoding picture instruction signal SP which indicates the
determination results, to the stream extraction unit 109.
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the information obtainment unit 110 specifies the

still area, based on start_pic_num and end_pi c_num
wa\baoen7RpeCi fying the still picture sequence, PECEIP2006/300314

i nformati on obtainment unit 110 determ nes, fromthe

pictures to be pl ay-backed which are indicated by the

pl ay- back node signal TM only pictures which- are not

included in the still picture sequence, as pictures to

be. JB6RUSthnTHIE, if 2 BRSETRH G SHESRAT i1 TACludes the

out put's Fer'™ fatfon results t
sypitakustownst inicFIGn 9in&heSmfdioneton obtamament unit 110

deﬁ%ﬁérﬁb%ktn%}c?éd%rgﬁ%é’%%ﬁé’ﬁ%ﬁ”, bge, Behar &t for e RAU to be
pIé\%i%cl?éHt fhE| Rgasearsy g ?gé«mwgs@gebwc% of Tﬁénf if the

prcture sequen rm ned be the pictufe
detarivd nad¢imulés.mBdet tleat the RAY iRaludes asstilhplictiee saguence,

h
tharrot i . phtatninatt pnihifl APCbRs, PRe 4 lER e, based
nO'sCtta%Upidpﬁum' 6Rd sehadbsatedmi or AREY @ﬁé@"f?lﬁ(\)@ the still

Then, the information obtai nment unit )
piclatrer seqeende,othe isfproalies aktaiameay-wakkbiOvietermines,

G e VL T A8 Mg oy che

pl&¢ &R & GiFe i ghaN EPML, Comig/ vﬂml@ht b?e not included in
i nformati on obtai nnent unit 110 outputs t

th@etsérlh[hk@ttum SESMQRCE, A% hRICYEESi HE @ebt@e@oded and the

I: f
gl S B L S L8 RRE AU results
tot {nhleiolcmcdmwg rmmeusegmas?qrwumnl sinal BRLt urld]f)weme if the
St 1 C re se e starting plcture O th
plgwrrqs mochmp §a135 whish aredadicaten bethe play-back
ty 0 Rt t
B AT AR g e iR,
staainhgFié\ld;tuﬂ*Beof:berSUMLpucrhprMseﬂueﬁncespai;ettemmemedtto be the

.the b 8|nn3§? the RAU, and outputs the RAU map M t
Pty 8fgt h decoding unit 101 . After

obt aFG'rfwerrh# tciﬁsmtogn@p:w mcma@sume ¥y ritad08ho%rh in FIG.
which is outputted fromthe information obtai nment

9ynithel ioforvedion ohtamwendpumit 1he speeifies a still picture

seglé{éﬁéé BAsHY HnlOReErbr 25he whi AiENR LB S Rach picture

in the’ RAU. Then, the information obtainment unit 110 determines,
from the pictures to be play-backed which are indicated by the
play-back mode signal TM, only pictures which are not included in
the still picture sequence, as pictures to be decoded, and the
information obtaihment unit 110 outputs the determination results
to the decoding picture instruction signal SP. However, as
described above, if the pictures to be play-backed which are
indicated by the play-back mode signal TM include a picture in the
still picture sequence, the starting picture of the still picture
sequence'is determined to be the picture to be decoded.

After obtaining the stream STR, the stream extraction unit
109 firstly detects, for each RAU, the coded RAU map MI which is
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the pictures to be decoded which are indicated by the
decodi ng picture instruction signal SP, and outputs

wo b@emiz2ar t o t he variabl e | ength decodi ng uni t PADJIA2006/300314
When the variable | ength decoding unit 10 1 obtains
the coded RAU map M fromthe stream extraction unit
109; the variable I ength decoding unit 10 1 perforns
vari abl e |l ength decoding on the coded RAU map M, and

_ PAL . . |

poSgHER At EnEEGTHhIRE of R Al A JOERIENHERAY map M1

to dm@dvaglabiﬁt I%ﬁ?tbbtctfiqhtsdlrfg anmtthel&lrgakfte«t r(al?taio\r(gng the
t 109, the data o e ch are inclu

defRding Bictus Set uEHOT 5 5a8] ST MBI ds Btmutiss Trom the

mféggﬂraa%fnf Qfﬂf%nﬁﬁﬁéﬁf"tﬂwite&qtd“ t?é?scé’(ﬂ“é‘ﬁ gﬂ?thﬁme\mp MI, the

outputs a quanti zation val ue erence
str@amuertspeiioni eait 409 eb«traats,oframdthe glireum eSTRpedata of
on ,vect

thérpictied, BB beugEetifia bicth: ol o¥lraPedr By bh el decoding
ldﬂeirbomm@roﬁv%nghfawfsPh%rﬂfmﬁ%ﬂ@' Eher@ata chﬁ'tﬁécvarlable

pi cture) which Ps stored in the pi cture menory
lengilth emcading tnét ddkler ence picture specificati on

or et WTEe §Rervotiahle IBHRY detBRNTRLIDT EThE e coded

RAUNMapMI FryST Bigé stagam exesattionquait 108t itbe \\/ahlatbl@qength
to be restored as a frequency coefficient, and outp

det:ﬁslmgequatnép lcperfoemenyarine I@gma%@o@mgwémae coded
Uaﬂ‘?%g”mf' Oé]an'c{ul%)gézs T | BLRY ?Jeed’rhtb* OH%R MI to the
per cy

rans I on uni orms 1 nverse-1reque

inforanafiomebtain raerithen fir By0endyu cdeff wehentthieovaeiable length
nsforned, into a pi xe dlf erential, apd qutputs

detﬁpﬁéngdﬂme}@mtata&né,t FeM S SHERMTRXLEALHR N1t 6o, the
daBddest fife PHIELrEL WHIRA! idhle YhEILIAEE BT AHEISGeRIR STR, the

IS O tputted romthe notion conpensation unit
valttﬁblealmlgiéhdeaodsng wieitobi@dl perfournes VauiablEhklemgtiheecoding

or IR, R P S R G eSOy Gy B reference
pu@&ﬁr@ @yeéméatlaﬁ m%ama.bhqrﬂﬁcgcﬂﬁdt@r@typé P@Lﬁnaraarfhotuon

fer nmenory 106, and dlsp ays a picture
Vecb®fé§ﬁond|ng to the decoded

The motion compensation unit 103 retrieves an image which
is indicated by the motion vector MV, from the decoded picture
(reference picture) which is stored in the picture memory 102 and
indicated by the reference picture specification information Ind, and
outputs the image as a predicted picture to the adder 108.

The inverse quantization unit 104 inversely quantizes the
guantization value Qc to be restored as a frequency coefficient, and
outputs the frequency coefficient into the inverse orthogonal
transformation unit 105. The inverse orthogonal transformation
unit 105 performs inverse-frequency transformation on the
frequency‘coefficie‘nt to be transformed into a pixel differential, and
outputs the pixel differential to the adder 108. The adder 108 adds
the pixel differential with the predicted picture which is outputted
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picture Vout. Note that the picture nenory 102 and the

buffer nmenory 106 nmay share a single nenory. Note al so
WO bab/0t32e7 st ream extracti on unit 109 nmay out pupCTar280a00314

all pictures which are included in the RAU, into the

vari abl e I ength decoding unit 101. | n this case, the

vari able | ength decoding unit 101 selects, from all

pictures included in the RAU, pictures whi ch need to

b A TR D S B e becones

plcg:lntreldemt mﬁhdira,}tﬂe ?dilder 10@ sxtgn'eaml‘ee Id;]etfgidedj picture Vout

ecodl nd uni t perrar var,i t ecodl n n

'nt@att'é'eofp'Fhkér%thQ,m@deﬂ&rzr%d RRecouRtr dnemiory"208 The
b n

dlépd]fa?/r i Of%? b BEERth e dégé&l@d”ggﬁ;tg.rl%'\/‘;dfyu%?@m the, buffer

e decoded only tor sp such
m@mdnygtl{rﬁo,eaddotlasfpltan,(s(aapcctuumeeceerqﬂmndmcg td the decoded

piiigedoutty  Hoth: Eatetia pissEPEaMEpg NG 102 28 Hap, buffer
mé;h%rglio‘f n@a?'%i‘@rat sHGM Agle ARGHAL I Ons which are

perf pi cture decodi ng apparatus 100
accothegaIso that the ﬂremaxﬁeaﬁtlovwemtt heSpnayupytput data

or E BRGNSl LB, PR BTSSP VorfBble enotr

deé@@!@hgtumtl@.@lfl r§|ﬁ'bh|§&ia3§én ﬂl@é véghbee lenhgidt dteh@dlng unit
is stored in user data in an entry poin

10|1a§eﬂect§,eﬁc81n0@jl pictur@sénchusie, int kaepR r@lctures which

ne%iﬁfﬁg?ﬂﬁEBg%?et %%%g Oqfﬂﬁérane pi ?{tﬁw@{d’ecoﬁ?uw%n signal

SPgID\g‘%ll)rcﬁ ﬁ d@?quldaiee:bthothth@hhfmnthldlYEﬂDmln$he|nt unit 110,
en proceSS| proceeds to_Ste
Thiem ,ndhe N@HabE e j£ g i) H%Fﬁélhnghé”ﬁltoézs]sﬁﬁr&ﬁrﬂ§ variable

|eﬁ'¢fr?0aéaf eco§t8H qaps- gffﬁ]es Eté&' éVctH'rE hel\lotel\ﬁhat the

ture ng appar et ect
mﬂoYIESamtorSt@btaﬁlrm)entt e ipi £10r endyc sgiawifyapiiae apl;stu]:eo to be
and_det

ae Bl Fo R ahdEB il Sh S SRk B AR B8 Sy back
an*églggg%‘ggg‘ﬁﬁ? HHEKNY EPecaSe Of ayoPRfed. pPagibaeR, tltocan be
determined to decode all the pictures without analyzing the RAU
map.

'FIG. 11 is a flowchart showing operations which are
performed by the picture decoding apparatus 100 according to the
first embodiment.

When the picture decoding apparatus 100 receives an
instruction to start special play-back, the picture decoding
apparatus 100 firstly determines whether or not the RAU map MI is
stored in user data in an entry point layer (Step S100). In other
words, the picture decoding apparatus 100 determines whether or
not the RAU map MI is detected. If the picture decoding apparatus
100 detects the -RAU map MI (YES at Step S100), then the
processing proceeds to Step S102, and if not (NO at Step S100),

then the processing skips directly to Step S106.
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on result of the analysis (Step S104). Note that, when

the special play-back of the RAU starts, the picture
waleweoniv2g7 appar at us 100 al ways detects the RAWPCEDP26/300314

at Step SIOO and specifies pictures in the RAU to be

decoded . | n other words, when the special play-back

of the RAU starts, the picture decodi hg apparatus 100

in the first enbodi ment sel ects, based on the RAU map

M. t m . oo oh |
M VOB SpeBIALANGE 1Rk BRIUPE Wiktbdihd "EpBaratus - 100

de;kj):ie«:gsrtdfae MUFmaE}kiMDe(SVEEﬂ catubésp ?Ai(x(h)e ti?etpﬁcéardamlecoding
e coae . n ase | (0] et ecC

anRaraiy o108 anaiviss the dRallreiipo MEkstEaecsifa), and

de?%gﬁ#ifrié%d(%léae dﬁ‘fﬂfeﬂn thize pitteirdseigleped R %ﬁﬂ:flﬁta% to be

detects a er of the picture (start co
plawebpckedrduring speaial playthadapaidres teebe decoded, based

| ay- hac duri th cl | ay- back (Step S106).
orRsabuN RE T BRIl S oERE S0B4Mar s 100 exam nes
whet NefteOth 86! wihéniHd B bPpeaeiBdek dPshBEeRAU starts, the
detected at Step 106 and which is a picture to be

pigtune skanodi ngueipip taie ss pOS alwpysydehektatbegRMe map MI at

St 510 P SPEETTS biRERES | ' che BATTERTEE, Ghepged. 1n
othege widwals,t ehehcthee speciapipdalybbapkciofr eseWRiAh Sigies, the

‘been specified to be decoded (YES at_ Step S108), the
pipt e rdeced bl ngPRApatds ut0@oon de ddEsk rmpiedigrent selects,
ap C rdm : ' t. t .
bR R thE KA maRS P ST R Bicies v, 5b8' irctided in
thepeRAU eandio tbe becpibeg ld clGe @ p dSi0Ag( NBeatseeial play-back,

.S108), or aft .the picture is decoded at Step .Sl | O
Pichres eXsEPtSKIAPRE - RIpAIES. RS 6D CcRIGHITES thdidalednded.

not Sb jal i €d Wi (o3h e
01 AELRRAL IRy 1 K WAL e R L ORISR 2B oter
theét pictsres) totherdetedpdcae spaxitidgidhgtappepadtif4i0the picture
conpletes all  ope i on and i f_ there s stil
a8 ppasap 8ot BDedeirdias dadaf cl b Byttunsfsigre code)
inPiHd Wietdeeody AT RRAR &t uh el RAU epgatio e p<P§?fI§htRé§ during
fromStep SI OO For exanple, in a case where the RAU :
theagperidaplaedrack (Step 5106).

Next, the picture decoding apparatus 100 examines whether
or not the picture whose header has been detected-at Step 106 and
which is a picture to be play-backed during the special play-back
among the pictures that have been specified to be decoded at Step
S104 (Step S108). Here, if the determination is made that the
picture is among the pictures which have been specified to be
decoded (YES at Step S108), the picture decoding apparatus 100
decodes the picture (Step S110).

In case determination is made that the picture is not among

“the pictures which have been specified to be decoded at Step 5104

(NO at Step 5108)'-, or after the picture is decoded at Step S110, the
picture decoding apparatus 100 examines whether or not there are
still any pictures to be processed (Step S112).
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detected at Step SIOO in the previous processing, and
the foll owi ng processing proceeds to Step 100 for the

WG 2006/0RRY, t he picture decodi ng apparatus 100 POEIP20a1300314
need to detect the RAUmap M at SI OO (NO at Step
SI0O), but perforns the operation at Step S106,
nanmel y, detects a header of the next picture to be

" pl ay-backed during the special play-back. As described

oo RO S AT dEbrep 5112, then

thf’?ﬂ@gltif@ dgft&mdm amf?ﬁgugelg?gm@mmamsraﬂnoﬁ@rmtﬁ)ﬁ@ and if
(0] e are | ncl udgae a

th@mwrﬁ%@ﬁwr%ﬁ;%beaﬂm% té&%ﬁ& K%lad%)chthen the
pidifteld LL8dTRY ggptl 3t te»scwroer %%"t“s”ﬂ‘né‘@ﬁé?&?ﬂ%njso?rom Step

accor |ng to enbodi For exanpl e
Sitdke Woerextahepl@,Umaa tasé nehedes thee RAUWt ByapMinhas been

oeiods SHEPRDIL (P RCLRE D L rotowin
pr%]@%ﬁfrtg ?Ton%&tc?pg?%@i ehor ¢6r fHOMARR MALLT eRe picture

ed In U and to be play-backed
dedodiing ampasatxms éJOQ)Ictqesba@lt rq&ad;tosdgzmgect %t RAthmap MI at

S IEREING S S8 24000 DALRTLR R P S ilibhlet ep S106,

naﬁ@éﬁdl B@té@@@f@théab@? ot eal pestt pictefea tbedd tplak-backed
decoding an |-picture or a P-picture which is

dulrmctlhﬂ éD?Cb@}f playtheclski pped- pi cture in decodi ng

Sk phef8striedt AifeiB8riAtgRIdERoIRg method jn.the first
en@ﬂéggrﬂg?agi‘tt gkﬂgezsc:ffgmgﬂéﬂeoﬁmmnal andgekdetddirsg method

f
in $laa|§ptétﬁ ,gp@rateolaﬁofrp ét%@%rm@rtot ﬁée§| %}kiélaaweomcluded
the B, S 815 Wb%/ochﬁ @évéadn@cwdsﬂauyzmg the
the pic re de

t he i's displ ayed odr ng appara
RALOGdpsEl ayh |ctrha reeperﬁormhedelnpdthmgptdtel re-gecodireg @pparatus

th P t fied.,at St S122 d
100 RearRiEng BePhe et eBRBGHREN L ure Trore. wih
ref eFSF‘Ce%(aﬁ’ld‘_lleGEin a3éasé3ﬁhé}@jtﬁ§CRAQP€rh%ﬁdt oS iREludes the

hi gh- speed play whi ch are perforned
syptaxkwsteown in FIG. 9D the picture decoding apparatus 100 ﬁrstly

analyzes the RAU map MI, and specifies I-pictures, P-pictures, and
Skipped-pictures, from the pictures which are included in the RAU
and to be play-backed during the special play-back (Step S120).

Next, in a case where the picture to-be play-backed during the
special play-back is a Skipped-picture, the picture decoding
apparatus 100 determines to use a result of decoding an I-picture or
a P-picture which is immediately before the Skipped-picture in
decoding order, as a picture corresponding to the Skipped-picture
(Step S122).

Note that, even in normal play-back which is not the special
play back, it is possnble to specify, by referring to the RAU map MI,
Skipped-picture and the like, when the play-back of the RAU starts.

When the Skipped-picture included in the RAU is displayed,
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decodi ng apparatus according to the first enbodi nent.

FIG 13A is a diagramshowi ng a RAU which is
w@bkayoeked at a hi gh speed. The first picturkCORMOED0314

fromthe beginning of the pictures is an |-picture,

the second and third pictures are B-pictures, and the

fourth picture is a P-picture. The fi-fth and foll ow ng

pictures are all Skipped-pictures. Note that all of

end B RHEE 80} BT e g0 SRS 1Heaiatiygf decoding
théhe piétdreprihe Pepictes et hmmnnisaspehcﬁmdlat 5t& 9222 and is

Here, all icture re.franes, sothat
immagiately Befors theecSKBRPE-RICt T or al | pi ot ur es.
Furth%rre Riy feit K@Feﬁe}c%eﬁ:otlf’lég '13’ACt1LHE? aﬁ’do*.lg@réperatlons
icturé or S pi cture, for each picture.
oft Hnagh EpeEldG. pl]astanlc _tyipiehi saset perfasnad b'yP the picture

"B".. " SKi d', b
decaqin0sapherabys are dingotS The HiBh Ehbinfefetbn: «
the pigt %?Atugpaedlgg%m %%wmg:\af wa\m'rchsrsoméwg backed at

oper at 1 ons of peed play-back of a stream S
a hlgin dpegddes the RAU in FIG 13A, which is perforned

d 1 ' ] .
o7 r ot PEhbiEss RicklTeeds U BBRTRE the RRGTRARIGIAIINE pilfures is
analPH@ichhHé lﬂ% §ét§h@1‘ aag teirel pictipds _éi'etBLﬁicQuiregeChnd the
in FIG A which is included in the stream

fosrrlm w@p*esasae)P pm@u&et hathe figth ayd fatevwing pigiues are all

SKIBREY PleRuEy Dot aff o e Brefipe Froffes.

P- pi glGresi 3B e ipl ay-dirrjrern Isrh@w¢|age aNhRmaJ ansapeam which
structure of the RAUlncI des I-plcture ure,
copresRends, te- bl ut éA-B- prér AU Bﬂ%PcMIrén e Tttt syntax
Ctilr PGt ur e, [ orgjer . th
sh%vﬁburé g%c%d ?3\ appyreaqeds ﬁ]'éoel-‘gg?léf% neg’% base egh go that
framlﬁ]eb:f _fdaglara sgt tbaRAForepl | Micshoes. | FuFticer,1BE_type is
at |cturesfr icture
et done . bl e PRI B 5 o BrPICURS BE S RiRASH i chge, for each
pithite @ 'I\ﬁﬁ@zethétr am Fie, fl%t[ﬂldJ'Wp’éﬁis*s@tttféeas“I” “P”, “B”, or

fwenty-fourth pi‘cture is a's pi cture sequence. .
“Skipped’hdyl,ciruaetual practice, pic_type can also be set to as a

numeric value which represents the picture type.

"FIG. 13C is a flowchart showing operations of high-speed
play-back of a stream STR that includes the RAU in FIG. 13A, which
is performed by the picture decoding apparatus 100 according to the
first embodiment. '

Firstly, the picture decoding apparatus 100 determines to
play-back at triple speed the RAU in FIG. 13A which is included in the
stream STR (Step S130). Note that the play-back at triple speed is
a common high-speed play-back, and is the same processing by
which only I-pictures and P-pictures are play-backed, in a case
where a étream structure of the RAU includes I-picture, B-picture,
B-picture, P-picture, B-picture, B-picture, P-picture, B-picture,
B-picture, ... in decoding order.
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decodi ng apparatus 100 determ nes to decode only first
and fourth pictures, since a result of decoding the

WO ouoeB2pT cture is used as pictures t o be di spCEYRM06/300314
for the fifth and follow ng pictures (Step S132)
Subsequently, the picture decodi ng apparatus 100
decodes and displays the first and fourth pictures
(Step S134) . Furthernore, the picture decoding )

appaﬁ\ﬁékts u?éﬂkﬁ@*@%%ﬁdﬁp{gﬁ?éyfr%ftugef%i Hgt%%in‘es, based

fourth’pi‘c repeate of results o
orecodsndt feanalhezing thenRAU trhiapt &éhtdhownxiredltdh, 13B, that

.ni neteenth, and twent y- second . pi ctures. te that
pifheras Fooms B ireh: PHo e te HS ANt Fabrtagicsire are all
. . 'n t h .
SKippatpibrahesahy eate anl (Fom e Btirth Ificture to the
twiantys-fpoasth ipictuoe dp@ gtdhpictiengegetaree t. dhesgeth@eicture

dehdfing abPasths 100" HrEe A aear o dErAdE Grlivisicstapd fourth
pitlifes esiice f aar&nditngf R Eedind tiy FourbR. Eﬁd’f‘élrg is used as

picture t¥£§ as Ski pped-picture is not defined i:
pigpyreedo displyed fordthei fifih snd feltawing fpictures (Step

S305 R sk aReRtN HE HioFd BeRotila@BaPats 190 decodes
aridie @ispleye | ghact §pisky bhel sFovirél ShioRAEP St S134).

(First Variation) The follow ng describes the first
Furiheamere othe pickyre decodinsoriPRBrabus s o disp ks Biye result

of¥ {a%sc@dgmgﬁwe%ﬂﬂhg% %E%%gfeéggté‘{i%{]ﬂg%gtog J():Iheresults of

nment.~ For ‘exanp ere ase
dddudindethdi sgvehth héeathy thigepinthyrsixteenhh, stinkteenth, and
ictur ngguence does not conplete within a decodi ng
r

thtl%i hae CRRA-RIGEHESs from a decoding tine stanp
DTS ALt Uy i
(DTSNGt .@hB!EWfﬁ%ﬁg}{\ﬁd@@%@%éf@scrﬂ@&?ﬁﬁgach RAU

in thevariation o ment, even i
ofdébedi\hg- bf stheant amdludepi @ IRAUhamamtandmthatedhky picture

At g R e O decades e SRRty s rassible to
appIgWi AAyt heodlmy - haekhblt hesl Waidd tRepestreamd Dedifes the
i Cture decodi ng appar at us :
MPEG-4AVC and the MPEG-2 standards, as far as the stream
includes the RAU map. Here, even if a coding method in which the
same picture type as Skipped-picture is not defined is applied, the
method can distinguish a picture from other pictures by regarding
the picture as a Skipped-picture in the RAU map, as far as a type of

the picture is actually the same as Skipped-picture.

(First Variation)

The following describes the first variation of a play-back
method which is performed by the picture decoding apparatus 100
according to the first embodiment.

‘ For example, there would be a case that decoding of the
starting bicture in the still picture sequence does not complete
within a decoding time period which ranges from a decoding time
stamp (DTS) to a presentation time stamp (PTS). Therefore, in the
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according to the first variation of the first

enbodi nent. DTS2 represents a decoding tine stanp
wokioek73287 | ncl uded i n a header of a packet (rePEr/IrRdod/In0314

as a PES packet) having a code of a starting picture

pic2 in a still picture sequence, in other words,

represents a tine of decoding the starting picture

pic2. PTS2 represents a presentation tinme stanp which

vaigiaoﬂé'gglc lﬂ)tq’ﬁghien £l 'é‘?ﬁ%rdiﬁ'feléﬁgfqﬁéi#eff RAW r&ééd(gk?ing of the

starting picture , 1 n other wor

stamhﬁsismmre Ha s of comgslebedth pihedRT ytherstdrdqypicture is
of the starting picture pic2. DISI, PTSI and PTS3
d'$lé|@r3€%‘$rﬁfteé§g'@cfjie\¢@ INGeSOMPIERESsame nanner as
descgikrpedqgbove. F o di -
appa!:g?l]sl%og%, %rs] gz(gqv\éﬁlgﬁbEYGH 1 II%‘ris;lt g@s‘”ﬁi@oﬁgplay back
metleodt avhialy isi genrfermed by INhe2.pidbueeedeadding iapparatus

.th d i | i i, i f h
acEPeding i Eng Grst fox2H08 OhoRe HreeEBaPRE SR et  on
ti mdﬁztr%réfs@ﬁtig%g@c;aﬁhg tilékeashp!WhitistisiBcluded in a

sequence i s after , e picture decodi ng appar at us
heegtemof @& gackeat orafesredrict agar iRES gradkethbavingta code of a

nhodi tart [ { ' f.a,; ‘
staPaRg. gue el mie2 8h Anebithudrydte CertlRotesiy aher words,
repPeBEALE0R timR offecdding care efﬁmmghpim@dygz. PTS2

Starts at a decoding tine stanp which is included in
repiiesesdedasiasenyatien ukienepstaime weded rig maeludrd in the

R BRI SARIL 60 AT LA SRRl Plghie pic2, in
othleg Words, eapedsanins atidse dfiprasen tatid he quigaenbadisplay) of
time stanp and. di spl agi t he_decoded aartl ng

ict
thgt stadhing eUREUEG o iERre sPARY mi PRStheaRsl g%{%?‘lglr %present
IS h howj 2 jch
relBacih SRR e SPhT heprR s aekerBERe Gt
accofFdirrexampleefthespictaread é omdiofg aippdratsis 100, as shown in

FIG bR aER i EReliT P e S A PGP RO EhOF 2 DTS2,  However,
enggofl Bonhs aise eseddoneshiplasRes St B8 PTS2
Tlgesﬁpremm .a Tgage whels @ wecadougi ggnm@\@tﬂ@nﬂtimeofor the
stg? i%rgmﬁll%%ure in the still picture sequence is after PTS2, the
picture decoding apparatus 100 according to the first variation of
the first embodiment starts presentation at a time of a frame-grid
which is immediately after the decoding-completion time.

Thus, in a case where the decoding starts at a decoding time
stamp which is included in the coded starting picture, but the
decoding has not completed by a presentation time stamp, the
picture decoding apparatus 100 according to the variation of the
first embodiment adds a margin to the presentation time stamp and
displays the decoded starting picture at such presentation time
stamp with the margin.

FIG. 15 is a flowchart showing the play-back method which is
performed by the picture decoding apparatus 100 according to the
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whet her or not the decoding has conpleted by a PTS of
the starting picture (Step S142) . Here, if the
waledenm2omt i on i s nade that the decodi ng has chopiEbed00314
(YES at Step S142), then the picture decoding
apparatus 100 di splays the decoded starting picture,
at the PTS (Step S144) . On the other -hand, if the
determination is made that the decodi ng has not yet

‘ h t d di
f”xg%n%ﬁta%poqo%c? lgﬁe?fﬁl%‘% é@ﬂ%@gecodedt P hare, decoding

appar at us spl ays starting picture,
at aTherepiatuee deecodisg appanatust 100 iaecarfdiag to the first

varspEpriek e Tirak Emphd nighy SLaPts e Reaistting picture
atWB' 9'1'9 DFPETé QftapeinRy pﬁEﬁUrFé GhUfHee C!;%I‘P IEGUP@%@uéﬁce (Step

of the variation of the first enbodi nent, in
Sl:ﬁ@é marr@n,hetheeomtugeofdaqmn@tgaramngr@tm uil0 ndetm“mlnes

wEEAbEERUEP SrREBLERERbop 42| YRR Y 1PE, ot thg starting

plﬁttqt'elrﬂ$ﬂeﬁi3 P23l Hé e b drbayetermonbbiin I|§ made that the
possi ble to |rrprove pi cture quallty in the sill

defieding: Baguepeeplei@haedSt @ta Siepe ShdLd, t Hleen the picture

CRAHT BT DOV bSO e, o

thiee PIT@ (Stepy 921h©4))l cOn etl@mﬁlelrghammr Ht tllsel@étermmatlon is
accor di ngE to the first enbodi ment. The

magcotnag Q@pgﬁge%ngobaﬁceetdfertgcwmeéegiewﬁa at Step S142),
théd | e OpiGaite fBSi ?&e éB?%Q(u% h;o‘é)ecd’ig'glngygt 'thg decoded

pictures used in an applicaftion Suc
staéBong p?otuee,stateantlmleeaétar ¢henw® TS ndﬁambl‘yr,etzitodstlme of a

for neratin e|n ctures are ill.
fra erd MOt BT Ther comnbletag bie e dina.iStep s146).
rov a I
P oneaTas VQC‘;@?%’;“ E e Blag-batk! ARSI performed
bya tbﬁaplfttltg'epdetcmcbngrép@ﬂf@ét}ﬁehﬁﬂyobdﬂﬁ vaméation of the first

B iriSab I 8/Eeb MG BY e Hetb 8 SEFRE Slige picture i

theeati¢n pest lpeneegiueth dy |§Q1é1a<vfedT'aHtD¢1%s hieg é@rﬂmetea by the
referred to as a conplete stil I cture sequence, and

PESea dispdayitime of the starting plceure is also able to be delayed

so that it is possible to improve picture quality in the sill picture

sequence, compared to a case where the starting picture is not

displayed.

(Second Variation)

Here, the second variation of the play-back method
performed by the picture decoding apparatus 100 according to the
first embodiment.

The picture decoding apparatus 100 according to the second
variation can reduce the load of the decoding still pictures used in an
application such as a Blu-ray Disc (BD).

For'a stream, there are two kinds of methods for generating a
sequence in which pictures are still. By one method, one or more

pictures each of which provides an identical decoded result are
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referred to as a gradually-refreshed still picture
sequence. Here, in the conplete still picture

wG@eweere] it is possible to start play-back frOMIENg6/300314
desired position in the sequence by decoding a
starting picture in the sequence. On the other hand,
in the gradually-refreshed still picture sequence/ it
is inmpossible to start play-back fromany desired

pogﬁi{)hiﬁgncé %gﬁpﬁ%ﬁ‘gfg:ﬁﬁ Elg e C%ﬂJrlgﬂaltgm e,coldc'igl?{eg'fBQIowmg a
stathvg dpictutief faa'eeBUblsm}Uinfllyomdseaolrteed iy dededi bg improve

th t t t t th
im9Ed, Gy sy IeniIEal INethra, ehaER detpaing, Brogessing.
ToB:!lgi:itﬂggu|Sszwqégﬁce’nctﬁ]s‘;g@ﬁgrgﬁga;l?ﬂtzéﬂWdf%%%'&% $Hd Former

is sefertredgtpaxs i oomsledecsﬁﬁdpmusemquealcby aked ddiendptter is

d ol. h
refaried fg a3 o BredtAfivaESeldiaf St Pighitd eidlfence
the gepal %ei%ﬁé'dd B'Iéﬁé”s%nlﬁ%ﬂéﬁﬁ‘ﬁ@ s@tﬁ.:ér'i‘@e it is possible to

graduallg reshed still picture sequence need
statitf flayn amioa‘e@smngnfyordemesipamanthmaw btlde, skesruence by

* aefhdTRo g LB PRl 08NSl B R s et flpnd, in

th@'@b’a@ﬂéh ﬁéfrtéﬁﬁedltstllﬁ pRaEFeakRquetist indyi FApossible to
t héese sequences. Thus the RAU map according to the

staretcdﬂayva.a.c& ifsam naurWat@@sureﬂeop@meom effar Bhag seguence by

acBbBihe DIy e Org ik oy GRS M g S picture s
deﬁb@l@t«:ﬁtbg:rrcﬁhdesaeﬂffﬁnelrit el ltrfeose esades byhéacoldeng other

icture codi ng apparatus 100 according to the second
picaies foiowangrha &'t 8 e NEARI GRaY & Hbrtgﬁyg%%ﬁl Therefore,

d d
whHRECHAY] Bfay? a@&%%&&% BEoHFCH _ﬁﬂctur% %h %ptfﬁlutdqng of the

perform processi ng
gradsnallly—eefneslwdcestilhe plietnod ngenm&xs,l nlgwe opdctues at the

pIY Thacl PG ROE BORHEE. rBrCoam Y SeaRaraly Becoding the
staft‘#hgab?étdﬂéata ﬁd“%lBﬁEJré‘@SfoQkﬁMr\@tH{@ Stfarthify qﬂm@ue@ €in the
stilF picture sequence by indicating a picture type of

segaenas.ct Ased eacribéstabe vieh et rngome pieidiatil hprtgreosgequence
and the gradually-refreshed still picture sequence need different
processing for the special play-back, for example, when jumping
play-back is performed, or when the high-speed play-back is
changed back to the normal play-back, -so that it is necessary to
distinguish these sequences. '

Thus the RAU map according to the second variation indicates
a sequence regarding still pictures in the RAU and also indicates
whether the sequence ‘is a complete still picture sequence or a
gradually-refreshed still picture sequence. Then the picture
decoding apparatus 100 according to the second variation refers to
the RAU nﬁap theréby easily specifying a picture to be decoded, in
order to perform the decoding processing. As a result, itis possible
to reduce the decoding processing load.
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Therefore, the picture decodi ng apparatus 100 by
referring to such a RAU nmap can easily specify, in the
w@eowploe2e7 still picture sequence in the RAU, oPCT/JR2006/300314
starting |l-picture as a picture to be decoded. FIG

16B is a diagram showi ng a RAU i ncluding a
gradual | y-refreshed still picture sequence. For
exanpl e, a RAU map indicates that the RAU has a

str u“FtIES'r €80 |4 g Qg%l ghbﬁflhgs?eﬁAﬂ ﬁél iﬁg‘glﬁﬁrceomplete

sequence |nd ca I ctur
stﬁlmﬁluﬁ@celseqwmnééu as shovvn in FIG aD. The

L o e amier, deithb gRap ngiceles ERatnghe Wau has a
f .. .
stf@@ ”Pé‘goF’ tﬁ@ec&‘?‘f%llég@urétem %%t%tmé‘ngéplficeﬁiuﬁgfsllnnd|cat|ng a

pISbUhe aygm«iﬁaaloyr piftuestaglgdedlinpthe AU ssaboven in FIG. 9D.
every_ti each foll Lcture is co .
cequanisTOre: theor GHEESCBH g S 1. Ry refgrring to
s@E%‘OéiqzﬁALBSertp ari fe%aéihafécfbé@fi/ nthHéecbﬁnerHeO\sﬂéFll picture
hi s means that such a ual Iy refreshed stil
sq;qutence HedhenPAUs @;rmiyt @bséartangmbrr@kcéurﬁeaSnagelcture to be

y of the still pictures up to the last picture
d&ﬁ(%%é RAU. Therefore, when play-back is ained to

st ar tFIi@.omeBre iB- pact didgiamt hehoidaga!l lay - Rfuesieduding a
still picture sequence in the RAU, the picture

gl'cﬁéi:lb@lMgrﬁﬁﬁéh&%ﬁ'ibm@wfeeé@ﬂuﬁfﬁﬁem fy by referring
to sycly aRA IO'rWa N CQ?ege‘Eﬂﬁfdth%hﬁ}AU has a

startlng I’elnt e gr dua y-refreshed's
stpucture wqmega&duadﬂwr@frmsi‘ted e shit \Npea:tuﬁee sequence by

mlglégap,tn&% ?nnldgtu% ;'(éégé %qrirﬁgﬁé\ﬁgﬁck it I|n the RAU as
GRS e, THE YN FLIaRbancH ) ety sgquence
shhaw nairs tilGt 168 dmfast aesiguxdiuaenyﬁ la_eiﬂmisihedesah kEhe begining of
e SRBE 80 BR0 P b e e Grh FalISwh B e8! cBRR picture
(f@&'ll@%i@igc] yprghgeg ?Scﬁj :r&éu%rﬁu &t prrgldﬁpg%gtrétbﬁgﬁ isBill plcture
se@dencag otvery time each followmg P-picture is decoded
sequentially, image quality of the picture which is a decoded result
of the starting I-picture is improved. This means that such a
gradually-refreshed still picture sequence is suitable to improve the
image quality of the still pictures up to the last picture in the RAU.

Therefore, when play-back is aimed to start from some
P-picture in the gradually-refreshed still picture sequence in the RAU,
the picture decoding apparatus 100 can easily specify by referring to
such a RAU map, as a picture to be decoded, the starting I-picture in
the gradually-refreshed still picture sequencé and each P-picture
between the I-picture and a P-picture at a play-back starting
position. '

FIG. 16C is a diagram showing a RAU including another
gradually-refreshed still picture sequence.

-35-



10

15

20

25

30

the RAU, two P-picture following the |I-picture
(follow ng pictures), and a plurality of

w®kioppetepi ctures. | n such a gradual | y-ref r eshedJE00d/300314
pi cture sequence, every tine the two P-picture are
decoded sequentially, imge quality of the picture
which is a decoded result of the starting |-picture is
i nproved, and then the inage quality is maintained by

the g&thgﬂgﬁbFé,“raesRAWeﬁépr?nle’f‘aedédO'ﬁYaﬂoam%'RAU has a

ai me rom sorre cture 1n th
stﬂ{]@@rel WFrtalgee@;ra@iLsaliIWraﬁeShed sgqUermetFnet tseq'm&hce by
t he picture, decodi ng apparatus 100 can easi S
mwa\temra. ﬁ&%%@&geaoﬁA@aﬁBpP'%@rﬁ df‘G? éo 'Eeﬁ"e RAU as
d tar dalaAi
Sh8§§33§|Fy e?ggsﬁtgﬁsgr?ﬁh%qﬁéEs@ﬂ%ﬂﬁﬁ%ﬁggﬂaﬁmiggghsequence
shBwon anuFBdeI@@dmasrassltrtpcmnﬁ ofamd- plcEthecathrtzhef rtmgmlng of

théh'gérﬂjoawopéaéﬁ R LR ARG rtheé@ﬁﬁ Mg epistures),
an'cﬂatgﬁjr%’lﬁﬂgé\‘@kl é&%ﬁ%@u?ék" IR §tiEhea ﬁﬁnybfreshed

pi ctu decodi ng apparatus 1 can easil
stlstbefnctlyre);secelﬂencengeverysutjm@ Hre) twp, Papiqiuceunes decoded

seAtsiianvs madsa gruntan % SERGEIMlH 14 i degoged result

of%%ﬁ&ﬁlngiOI-Eblt:B@FetlheirﬁgﬁévédVaém@tﬂl‘Féh hae Aesgyd brality is
that the abo 05|t|oned|nastream f or

mabmined by thaaéjﬂmnegﬂ GACEWERAU, but the RAU map may

the TTEEETREe WHER TREPiABECHE et ) (Rdfs fom some

P-gestrebiertih dygrashen |yl mfrésbked stibipretute setqau&nte dmthe RAU,
some picture i1n the mddle of the grac uallégrefresh

thetpickUpe steredischapRas atifel @ £an RGSHYpPREGHY %Me?errmg to
sugﬁcg Igf‘%ﬁ%ﬁdkageﬁﬂé’?ﬁPeé% ﬂ)? ééé&ﬁédaﬁﬂea?fargh‘félir Bicture in

Startin osition are §

thei gradelsaltyerbér@lﬂwdesltlllbpucuure $ecp1e1|ecesaadyemh P-picture
eci fy al tures as cturest
vedlien hhg, I-Pictuepgad a h EtiEe ol WETCH dhis élvsback to
beP@tdpecyled F&@hérH@rétWﬁéﬁg playisd & QSoélrW@d/ tbhgtart from
starting |-picture and th redeterm ned nunber of
soPA Bi cSkirmsedmlctumeS maséhealgraﬂ;gallyrr@fne@hedmﬁlll picture

seA ALY i8R RIS UESe BicBuPe He O LR A¢uRoFbb! &h easily
specify by referrmg to such a RAU map, as pictures to be decoded,
the starting I-picture and the two P-pictures in the
gradually-refreshed still picture sequence.

Note that the second variation has described that the above
RAU map is positioned in a stream, for example, at a begining of the
RAU, but the RAU map may be stored in a time map of management
information or the like.

Note also that the second variation has described that when
play—back_is aimed to start from some picture in the middie of the
gradually-refreshé-d still picture sequence, the starting I-picture and
each P-picture between the I-picture and a P-picture at a play-back
starting position are specified as pictures to be decoded, but it is not
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cannot be achieved, it is possible to reduce

processing load in the play-back. (Second Enbodi nent)
WO-R@B6/023201 s a bl ock di agram showi ng a pi cture POOIrRG06/300314

apparatus according to the second enbodi nent of the

present invention. The picture codi ng apparatus 200

according to the second enbodi nent includes: a notion

estimation unit 201, a notion conpensation unit 202, a

neQURC! 06 S0%%1601, RTR00PE8! ad IARSIOEET B2 HAICORDS: More

an~i nver dant1 Zat ron uni
es%@@:iaﬁg, iinvermessiblddgospecifiyarss gichtires tonbe @écodaa, only
adder 208, a pjcture nenor 22%, a sw.tch %10x a
thearstaiting eAgPICtes8i My uRMNY 210 StardHIgt iloRicture and the

. _ : . : L q . .
predetEIHIGE] RLIHDEH B W plickdfes AT 1AM UHI%iqBs s B Ithough
origira Insnage ougdityi gficd pichure ainat play-beck dilastisy position

Then, . th ti timat | it 20 h d ded, .
coe peLSe FEbuEn gt oSV RS BRBSaTRAERE i tne
FﬂﬁgcngR.nenory 209, and detects an image having the

st simlar inage to a macrobl ock indicated by the
pi ct (Becsingh&mbiodimmet)hoti on estinmation unit 201

ocaribn bf s AebldhgHradE oLt pRuR 2 WEER tpfingiapparatus
actelrdeigess tABt second émtdd bRt 6f #heeh pssase iRvehtich.
specification information Ind which indicates a

decod®&® Micture ¢o@dinhappetatuset00oagepeding He the second

[ t ~1h ' ' al t 2 .
erfBRATAEE  fic PHese i iR tREn P RAPRHREIS By UL ‘27 o motion
covapedisaibnf r amit he2g2coded subtraeomhixds ar earst opeithogonal

in the picture mempry 209 and indicated by th )
traREER ERESI QN CURE Sbi 1d c AU IZAHOM UG PAG, @R inverse
qLPéHtﬁ%f.i&ﬁ‘eL'Jﬁ'ﬁg?O%s, %npriﬁgb%édopﬁﬁégbﬁag@%n%'fBH‘Hz?cion unit
predi ction structure determnation uni 1
202t annadder DaSed picturRAthsnerity 209, uaesswitch 2A&, & variable

iefaEhr 68cko iinfi S & BredigHerpetrirb i Sprmiiation unit
2 B3 BRI BPNinFdrim 88b rABé ridiatien | @iitcprBensat i on |
The motion estimation unit 201 obtains an image signal Vin in
units of macroblocks. Then, the motion estimation unit 201
searches decoded pictures (reference pictures) which are stored in
the picture memory 209, and detects an image having the most
similar image to a macroblock indicated by the picture signall Vin.
The motion estimation unit 201 determines a motion vector MV
which indicates a location of the image and outputs the vector MV.
The motion estimation unit 201 outputs a reference picture
specification information Ind which indicates a decoded picture that
has been used to detect the motion vector MV.
‘ The motion compensation unit 202 retrieves the image which
is indicatéd by the motion vector MV, from the decoded pictures
which are stored in the picture memory 209 and indicated by the
reference picture specification information Ind, and outputs the
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unit 802 to code (inter-picture coding) the picture as
a randonl y-accessi ble picture, and further instructs

w0 bwewza2dabl e | ength coding unit 811 to code tPET/JP2006/300314
picture type Pt. More specifically, the prediction
structure determnation unit 212 specifies a picture

~ type, for exanple, |-picture, P-picture, B-picture,
Sklpped plcture or the like, for each picture to be

m:éﬁ@ E n the picture signal Vin. The .

tracto? %gg:oégf ins the picture signal Vin and the
prede:teedpmturer eprechmtlaml stifacsrea detéemdnaitidn unit 212
etween th icture Vin and the .predicted .
Behfiftes. fiaS: phra RAL stavepiFfuid B it S picture to be

co@féd“@@%'ﬁaé RA@@:“a‘?t%Sl@i@)mntHeRQﬁstF@@tsorlﬁi‘??oﬁaﬂ)ﬁcture type
transformation unit 204 transforms the di'ffe

Ptj rithe anptiejuestintadoni tindht§0 hnandutiat ;atien compensation

unihe B82n FEars e L nesbetict URe - ERHIFD) { ihioistire as a
ragelRirhlgiftdesdibtd psciureyt A f FortHée pidthagesathe variable
transformation unit 204, and outputs the resulti ng

le gathtGohnigoH NitaBdd t@:CDﬁiteoth%@lQ &by Bel Ringt Mqr@omrngcmcally,
e bhe Bl MRy BB caBram RO P Aceb BUIEE'Y picture

typestforeexbenpld, gI-rmttmre,QFfepDG/cm@ekapi(ﬁm'e Gidlpped picture,
ut s the resultin requency coeff|C|ent to
or; ﬁ@é ke ofoRog8RAI Pi¢ @répnlae eRdes which ISH@CIUdEd in the

pltﬂ)’leé §?gﬁé¥ Rggonal transformation unit 207 perforns
I nver se*frequency transformation on the frequency

coef The entbttracbert2@8s bbtatns i the pigtuxel 5|gnal Vin and the

pr%'gfééer EJ:IICEJ(!)%E a‘%ﬂ qutjﬁ“t theggigﬁ”%ﬁ%nyaig}e ween t?'ne picture
s@héf &8N hal ths td"reH‘@té’dl ?tﬁlﬁﬁ’é’ Bt H'Lﬁ pY toé;mé %llfferentlal to

outputted fromthe notion compehsati on
thgenerthegoaalecbcasusisironation Thendwi 2€14.210 iThen cwrtﬂsmgonal

tr HEFTEBARGT o 0t Ree B30uRSTthd BrdFePtalnelidrauency

co2fficidive, i ainel MU tputgenenat | ﬂ@c&%hc?l%ééfﬁé@rﬁs to the
RAU ma\Pl ‘M “as shown in one of FI 9A to

quadtldzatieg twithd08.ct dihe tqkp@nhtza&m@ruﬂﬁeczd;@ gHantizes the
fr&g GEhel CBo iU CWIRERT s Sty U ridtr BRE orthogonal

transformation unit 204, and outputs the resulting quantization

~ value Qc into the variable length coding unit 211.

The inverse quantization unit 206 inversely quantizes the
quantization value Qc in order to restore the original frequency
coefficient, and outputs the resulting frequency coefficient to the
inverse orthogonal transformation unit 207. The inverse
orthogonal transformation unit 207 performs inverse-frequency
transformation on the frequency coefficient to be transformed into a
pixel differential, and outputs the pixel differential to the adder 208.
The adderv 808 adds the pixel differential with the predicted picture
which is outputted from the motion compensation unit 202, and
generates a decoded picture. The switch 210 is On when the
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out puts the generated RAU map M to the variable
 ength coding unit 211. The variable | ength coding
W@ 2006/023207 per f orns vari abl e | ength codi ng on tPET/JP2006/300314
quanti zation value Qc, the picture type Pt, the RAU
map M, the notion vector MV, and the |ike, in order
to generate a stream STR As descri bed above, the
pi cture codi ng apparatus 200 according to the second

[ i ff t ' | L ct .
deEGHRH PR s BT raU s PEORYSTE] OB, P& d€oded picture
s SUIBRINGD thel DICELTS MEMDNYIR09.FIG 18 (s a

owc ar_t S OV\llngoeratIQnS |.CQ re er rne
he Trenreragion deparenas oy a13,anesoree tBAU map M1
enpadi | 6%t by .01 e ek o
as SRRV, FTBBRLORTIGS, 2L td 90 B cRUFUING (hEhBbicture type Pt
destimaatedebydher predidtonwsiiruckape detetriminatiomoundt 212, and

ou B Boltp el AT el b SLBHIE R el aoing uni
he picture is the starting picture in the RAU (YES at

f ep S200), the picture cpding_aggaratus 200 perforns,
by uhegatiabladeagth tedit wudihyl uperforms variable length

Lnitialization pro Si ng,t ner . M,
codftg o 4FR aafp HigaERS VbR, 57 R il liing WPT bl the RAU
m%prI,dﬁﬁ@ rabtion afddtorPPVItahavitie (ReepirSdder to generate a
urthernore, the picture coding apparatus 200

stre@@erdi Res, by using the prediction structure

esroriRes. by u di _
e ATLAEbEl agate, MRGDBitlr8deddind, fdiAtg 200
actOrlide) eomma SaTone ambodingént WfErsl frdm Snedtomventional
- v . € | u . .
ISP Cigish P AP 2205 BOTIEhaD AT eTmato higanfation unit

: Step S206). Then, the picture coding
Zlg’p%ZIrrg@gls 0 generates and updates, by the

i nf FIGY | A8 gesredat flowamatt 2$BpovanRAUomeralondavedich are
pegidyearby SRanplei e O BELAPRIAS SoTardFcaraRyy to the
se86RAr &fiSodftBent. |

Firstly, the picture coding apparatus 200 determines, by uéing
the prediction structure determination unit 212, whether or not a
picture to be coded is a starting picture in a RAU (Step $5200). Here,
if the determination is made that the picture is the starting picture
in the RAU (YES at Step S200), the picture coding apparatus 200
performs, by using the variable length coding unit 211, initialization
processing to generate the RAU map MI, and obtains an area for

~ storing the RAU map MI in a user data of an entry point layer (Step

S202).

Furthermore, the picture coding apparatus 200 determines,
by using the prediction structure determination unit 212, whether or
not the piéture to be coded as a Skipped-picture (Step S204). Here,
if the determination is made that the picture is not a Skipped-picture
(NO at Step S204), then the picture coding apparatus 200 codes
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RAU map M as shown in FIG 9D, in order to include a

picture type of the picture which is coded at Step
W®2®6/07320f or mat i on i ndi cati ng whet her the pictRPCEIR2006@300314

field or a frame, and the |ike. The picture coding

apparatus 200 nmay al so generate the RAU map M as

shown in FIG 9C, in order to include-an indication of

a still picture sequence. Next, the picture coding

pIRRPHEARLa, R RAEFEL AT AREEE (ShelrS A0 P ot
(St ep‘ht%&ﬂ,O)tgmoel dptloltdm mos\lhm%htam&a:ltuﬂ eﬁ@@dl g@ner_ates and
t .
UL Gsoc BV BA® oV TTOET B OR I9SHEAANEE WATI? B 3 RAUCBERP ML,
qgaed o %s&'ﬁr@ﬁ the d8fcrplifk ta't0§rsé2 %1? thg%?éf&%eszos).

pircture 1s a | ast pi cture
pi ct Eoe exaling ea iy pimlzum)mdmglap[earaamwws efdkrganerates the

e i 3o Bl MG gD P AFOST e UFd AR pepicture type

ofofﬂé‘ r%l%@'u?é whedh $§080&§Heat8§;tléa sibsn mmﬁnﬁﬁéhrmd.catmg

codi apparatus 200 determ nes wheth ef or not there
whether ithe pidureeis adield proa dsseie, amhghﬁulfcker e he picture

cofifig, 4B Rar PLhe 20 BEN Hlsd BRFErate e FR map L Bsshown

inbEI.ocrssed oYderatoStiaelF@é4hn tikelcatiorPi ot W estill picture
codi ng appar atus 200 repeats operations from Step

segrepNcaend if the determnation is nmade that no picture

oot SRS Pk oe ABrba aBtar. 2t e HiRALE whether

oropet atieopact iva @letthaatnmerd aatCS$eEV\BQIOel iden llaléprp‘ratuml in the
regard| ng t he RAU malg1 IS not known case where
Rﬂa teqt Sedibry 1R ChB@EIVPRdSr §BE RIStle cading apBAratus 200

e%%‘ nee% wﬂéﬂhé‘&gr h%%'t‘lﬁﬁrbﬁetsgﬁwq?ﬁlés l't)éeh 8%”?‘%&8 for all

e are
pltuﬂres’ne\FledmapethuhsdeUtm bked RAUSt epleB2] df thleaddehermlnatlon
ser data

s GRS gt RGBT 8o Rap B Bh (L ES g2 10), then the
piéeped néOQpWaGQQGZ@Desééélfﬁéé%fﬁﬂ ebRediph RAY map MI,
I ncl udes SKi pped-pictures, wth fixed bit rate.

byasiing the vatiabhjeolenih mading curuteZIé aajﬁ)dtWIlt@jSt éhe RAU
map MI into the area which is obtained at Step S202 (Step S212).

‘Then, the picture coding apparatus 200 determines whether
or not there are still pictures to be processed, among pictures
included in the stream STR (Step S214). - Here, if the determination
is made that there is still a picture to be processed (YES at Step
S214), then the picture coding apparatus 200 repeats operations
from Step S200, and if the determination is made that no picture to
be processed is found (NO at Step S214), then the picture coding
apparatus 200 completes all coding operations.

Note that, in a case where the information regardlng the RAU
map MI is not known or a case where a buffer memory is added in
order to buffer data of pictures which are included in the RAU, it is

possible to skip Step $S202. In this case, the storage area for the
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and it is necessary to adjust a size of the stream STR

by inserting paddi ng data, when coding the picture
wGer@ears2vin with a fixed bit rate. Here, the peddiregos/300314

data may be inserted only in Skipped-pictures.

Thereby, it is possible to decode the picture w thout

consum ng tinme for processing the paddi ng data which

is inserted in a slice of the data in the picture.

RANRSFa G S APESEHERSR 82702, B0l s FOIGERH, P @' storec
in @ D8erh@atPeffi e Prttyybpoint s@yét. is desirable t o
downsi ze the data as nuch as pgssi ble. Therefore,

can bl@t@ea@qm@atmtplﬁsur%&dﬂngh%paaa@t%@ 204 may ‘generate
thBeE YRR TR esoR Sl QuB 2Bk ibBR ERENIRA Nyt AV fixed bit
Si o multip an e

i§ al S0 pos record
ratérs eél'm§“élinwimrrﬁ1fm|scgelmngamaé Siippedepititugenit bbdut 1 byte

P Mt S It
pa?ddh?;ﬁgﬁ’ﬁécmﬁén mg@;ﬂﬁg ‘F'ctf fiffe | ﬁlﬁ"i‘ a PRk 9aeH dBded bit rate.

at ransport
Hester, etine ppaddingf datee rmaac;b:e slysed]ﬁcbrordypaml&klpmd:-rplctures

THet efl gﬁgfqi &@%ﬁﬁ@%a@g@ﬁ%ﬁ(ﬁ%ﬁ?’\@reg%’sg?)%?ﬁpmrgmg time

fof es}éfin d@tﬁ‘é#ﬁéé@ln@g d&ea VBRI astinieritedt e a slice of the
plcture ayer herefore, even if the picture type in

dattaelr‘ptbt%upbttluayier for each picture is I-picture,

coti Ny eppiraltiEtaoselbsiat dh B cant g i ation of the

er@fPopoIRDt oyt evedd N Haseda@noatstizetlyf diveng the special
pi cture, whether or not the picture is a

. plaxibpely, pset ifr ds Q@@lrabhaqetopuct@wnélzg ghe data as much as

possiBRed- '?'hcetrt\é:qg{et Ll‘zEaﬁEt‘f o Loty Ip@_ﬁ?l%@ﬁﬁﬁﬁ?ddmg

PO5 'Y et caf's ureis a pl cture
daveabetwie®n the ﬁqu&nkzeMayer aimel $heeanti§TRoiht dBykes.

"ni Shtssa e RASSINBCS oT ULBYest 08 preptfethe stream STR
whed V«%ed%nﬁﬁé@%sm%ﬁrﬁémﬁ;ﬂsm BGAg b secona
embomlmexnt | etogetheralwdh audio data. Examples of the
multiplexing method are a method which is standardized for each
packaged media and the like, such as a method using a transport
stream packet of the MPEG-2 system or a packet which is defined in
Blu-ray Disc (BD).

Moreover, in the simple profile and the main profile,
Skipped-picture cannot be identified by the picture type in the
picture layer.

Therefore, even if the picture type in the picture layer for
each picture is I-picture, P-picture, B-picture, or BI-picture, the
picture ching apparatus 200 according to the second embodiment
may examine, based on a size of the picture, whether or not the
picture is a Skipped-picture, and if the picture is a Skipped-picture,
then the RAU map MI may be generated to indicate that the picture
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i npossi ble to distinguish a B-picture and a Bl-picture
by the picture type in the picture |ayer. Therefore,
W b@epidur e codi ng apparatus 200 accordi ng t oP€TI&P2006/300314
second enbodi nent generates the RAU-map M which
i ndicates picture types of respective pictures which
are included in the RAU, based on the picture types Pt
whi ch are specified by distinguishing a B-picture and

h [ ' t t
= SRR e HRE Fldas LI RRLETREEND the
stiFHRMWBITR wisicheie gahnedaligdt iy thie:pmtejneododm@mmmatsus 200
. 500 can dIStlngUISh %¥g|ct¥res and l glcturg ,_even .
indicates nePift yr fillyP pi'&SHEE YBt [RIgeUres including
d .
Skgpg'te?fn i€y nd Ogegnﬁ\e@ﬁ@dﬁ'ﬁﬁb}’e HoTHe anﬁ%ﬁ@%a‘ir’??roﬁle.

I - Pl cture and -pl cture 1 ncrease
f1 exFbom t gheo sahectreasany e tthee rﬂamd@a‘oﬁﬂa it is also

imaiRiRte Py St ais 8 AP e ZHT picwlie i Bicture
tyb@chpgﬁetﬁﬁig?quﬂgg-Iayer for exanple, by always .

g t he sequence | ayer to the entry point |ayer.
Furtm erefaeeusbe @mtarequﬂ@geﬂngar@dumZDQy@ccqara@mg to the

< e SErO LA 80 BRe AR B AT O, nbicates

pictwiditgpke HF rdepedersapictores Wisictnalrg Bnrdasedusithe RAU,
picture. Therefore, the RAU map M may_indicate

b asaet @@sthemmemﬁe bﬁpﬁéd%fr wMghe@*@wsaﬁ@ﬁued byglistimgadshing a

B
oL eh PR ol B SR el ymation
umbfzqrmat WMstmeawm:trﬁat shedkbtmap Mi nhtleecsltre'am B8R which

is stored en the coded data i s packet a . .
S {GRREFAIAT d9¥ GAE RICRULS ChRing,@ m@@tt'réf?gt‘)ﬁ%nt%tmgwsh

B—ﬁ?ftgﬁ?sy PfdoBY%FcQUrggye@%rﬁgg erﬁ% ofﬁ'e' p"Fﬁé”E?lsplcture

or pictures to be I ng the specia
nqil dikébaBkpichurie, asaln et malaependlenctdyct deeoded, so that the
<Var|ath on> TFe f al f%ﬁng a variatiaon

TS BS R, PoEl B RUE R Tt A B Rexibitty to

select pictures to be decoded and play-backed during the special
play-back. |

In a case a sequence layer is present, it is possible that the
RAU include the sequence layer, for example, by always adding the
sequence layer to the entry point layer. Further, the user data in
the entry point layer may include further information besides the
RAU map MI. '

In the special play-back, it is important to specify a picture to
be decoded and to efficiently access such picture. Therefore, the
RAU map MI may indicate address’ information regarding each
picture. Here, the address information may be information
regarding a byte position counted from the beginning of the RAU or
informatibn to spécify a packet in which each picture is stored when
the coded data is packetized by a transport stream packet, and the
like. Note that the address information may be added, not for all
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I n the second enbodi nent, a Skipped-picture is

generated to be a P-picture which has the sane pi xel
wa@l2108/07201 he reference picture i medi atel y bef PCEBIR24065/300314

Ski pped- pi cture in decodi ng order. Thereby, the

Ski pped- pi cture cannot be used instead of a B picture.

Thus, the variation of the second enbodf nent generates

t he Ski pped-picture as a B-picture which is not

picifies B’ DL HieEhrgs Lo 58; dBEedRy YRRkt special
plagfbaehpsmjmasrbpmtmmsitom p- pm‘turrest he

ed-picture in display order (hereinafter,
refeﬁ\@'%'oé?a B-skip picture). Mre specifically,

in t?guzafélﬁhgﬁg?fﬂégﬁrﬁ%song ePhPELIEAT . OPYSWGb’p)éd Blcture

i ntroduci ng i'p picture, it is possible to for
acaomgthwtherszeccmdremﬂ‘)odIpmen@re B- pi cture,

e pi £ e secng gbodimer i s KTaBea: Gy e & efieFated to
béF Mggg?(?e Wrﬁ%ﬁaﬁgs the s8Ate bn‘?epbé)ta kercth & ?éﬁ@#é\ﬁce picture

for % backing only I|-pictures and
|rrFFn§|cbat&|e'sb)effalreb edalsinped-pictaed inrdeeedingouder. Thereby,

thir SRP PR BRI Sanhibfthe W A5t ERATEP H BB FR.
FI GSThify) adl vEFatioh' of 'the seEon@lnémlBodhmn e&@rates the
are included in codes "12", " , "P5" and "B-s

Skippad@iciuwee asep Bedaturs wmhc@ isypes Dcfﬁdﬂét%éwwa ny other

o4 A3 BUTADLS SO0 SHRE b aBh B4 pcrure

tha®4As th@reﬁe@’emfc@pia’tdri@elrﬁm.éarateﬁv fgee the Gddpgiety picture
order, and in pictures in

t he  RAU
ingHsRigr®nderd @%'r%waﬁ%rref@ rpeeite asm ﬁﬂsgep lature). More
s cﬁﬁﬁéﬁg |?1k'tlf‘ié gafidtiGH! 6F ahd rs@go‘?ﬂ:! kﬁb%&?#éﬁtpfby newly

a reference prcture 1nmedi ately before t
inpiad wciesg thnechaMlpypmtdee |1ars:|possn:ﬂeet0 to e arGﬁPastructure

icture %{ ur.e, codi n ar at us 200 accord%ng.
SUCt hasya deFHﬁeof 'tPéCEléE%nd rﬁ:"ent PaRifdHiFes Brpicture,
B%l&?@F@ SERphati iy W%l%—?éh%mm , lhiendist¥Wmmonly

whet her or not a plcture IS a éS p picture Is

USiedjl ot EHebyMRES & usangpedi n sohethRly Irlap may-backhespecial
pIBYEBEER°1, S5 BEK G, B YRt RIEEHFES) Ran be
easily realized in the picture decoding apparatus. -

FIGS. 19A and 19B show examples in which the B-skip
pictures are used. Note that, in FIGS. 19A and 19B, "I", "B", "P"
and "B-skip" which are included in codes "I2", "B0", "P5" and
"B-skip6" and the like, represent picture types of respective pictures,
and numerals which are added to the picture types indicate a display
order. Note that, in FIG. 19A, the pictures in the RAU are arranged
in decoding order, and in FIG. 19B, the pictures in the RAU are
arranged in display order. A picture B-skip6 and a picture B-skip7
are prediéted from only a picture P5 which is a reference picture
immediately before the pictures in display order, and not predicted
from a picture P8. The picture coding apparatus 200 according to
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which is included in a picture layer of the picture is

a B-picture. Therefore, such a stream STR can nai ntain
weewpari2bi ity with the conventional stream sPCT/R006/300314

even the conventional decoder which cannot anal yze the

RAU map M can treat the B-skip picture as a

B-pi cture, and perform speci al play-back. Note that

the picture layer may indi cate whether or not a

: c Ki . Lot i .
th§fatlafiord & BnRpsBeBhet ribodinedt MefeRaRs & tfdam STR
haopig thiex@AUattrowh i FE(Rr todeapidct @B | medi atel y

before the B-skip picture in di s&l ay_order. . |

n h
cascHorae whethahomnahy PHAWS: 5 alRTHEP Piusecs pdicated
oy P RIS APESHTRA 15D MeLEIGRADOBNEN Band, oven if the
pigtuct is e iBrsdpapetiuras,t ar piteure dipe mrcaufigld-picture type

di spl ay order. (Third Enbodi nent I cture decodi .
whipBeiat 0l URd 1 dy RIGEUFS ToWerd DEuBR RIGHT el P ELpicture.
Th%r%éﬁagu'cﬂdbcﬁfﬂétﬁ'nmﬂm 3l ghaiRtsin kBNePUtibility with the

eterm’nes whether or not there are one or nore
coBvepitianakstrening posihatoryen thei epnagnsiaieal decoder which

capfiBt: oRe e T Iatofah 30T o  GRAEE TSR itlre as 2
B-Erct'm@? Fhdphetfgres FHecitd glayPpaicid.oned i medi ately

efore the starting I'-picture, the picture decodi ng
appalNatesthatrthe diebdraglarasmmpy ndikats whether or not a

- t.h -pigtures. . i i ' .
picfects g B 4k mictiE o' B by a8 Ber EHE AT B el 2 p-skir
pictider ast at pretbeei whiiah hbst tiee RFhanikel kkateooift & oreférence

in display order as the first |-picture in the lRAU.
pisireolamediriely- Beferedhe &rgkipiRiRuppdrydésplay order. In

Siti d ip.d [ r oer e t j ;

SuPRSeL RS, HenBos b0 pRolcIndRtE, Shenter the e-sicp
pichuter isopfedcteldefrstrara irede fe pcetpickur&ummediately beéore the

Bl -picture is a pigture having characteri,stics_of .
B-Bkif GIGEUrarr 2 Fefriaire RictlsraanigaEtaikearter the B-skip
pi&'ur@ qﬁ—,uaﬁ@l@q, 8Pdkr- or P-picture is necessary). Mre

speci'fically, 'the Bl-picture has the B-picture

char 6Ehind Embedimeatti)ch the Bl -picture follows in

decoﬂi nBicqcruollfeer %elco'ding apparatus according to the third
embodiment refers to a RAU map indicating BI-pictures, and thereby

determines whether or not there are one or more BI-pictures to be
positioned in display order immediately before the starting I-picture
in an open GOP type RAU. If the determination is made that one or
more BI-pictures are to be positioned immediately before the
starting I-picture, the picture decoding apparatus starts decoding
from the first picture of the BI-pictures.

Here, in the third embodiment, the starting I-picture is a
picture positioned in decoding order at the beginning of the RAU and
to be positioned in display order as the first I-picture in the RAU.
Moreover, the re-ordered picture is a picture positioned in decoding
order after the starting I-picture in the RAU but to be positioned in
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or P-picture although the Bl-picture precedes in
di splay order the | - or P- picture, and the picture

WO 2006073207 r ef erence picture for other picturespPCT/JIrR006/300314
addition, the Bl-picture has the |I-picture
characteristics in which all macrobl ocks are

. intra-coded and the picture does not refer to any
ot her plct ures. Moreover, in an advanced profile and

dIEP?aJy e"iL I SHgHee ﬂhfé’eété%ftlﬁﬁeIBbld"c'Lﬁ' ure g more,

ream R can include picture type In ormatl on
Bl m:dctmte;smaaplatupsECharvmgfclnaeauaa;estlcs of B Bnpat:tlmlee and a

-Gl (PP Lo EFE, Ttk BEePlo et B ckedraibicture is

he a 0 hea he _ni
név%éé%azﬂvs): anngtrf}\laé %E@tﬁh@@ll? ttHLf W&c@ﬁré“’ehas ~°thte B-picture

Chariagiesighics dn evhigh ItBEeEI'tchéubechUDdW fhn aimcuﬂmgmujder al-

oSl R lRTR S BRI ST ighfo Ber the 1

orRpY Eﬁct@rBALbhd thecpictupecisinotr &f pefer@rde Eblﬁt@?é”f@)r other
in the sane RAU. Note that it is possible, by using

PiEfUEeSt an Eht rgdgéiian, | etre oBldpicihuce fhas spdie aII picture

CBRTR R S SRR o A iRl anc cne

pickues dbes jnowirefep! &y- bagk otheoerme]t:.l[rﬁbfrq\?lbtrb@ver in an
| ere L s

th RAU
a%%@?@”&gﬂ@ @ﬁég@g"ﬁp&&dgﬂy%m&r af tthe BI-picture in the
StEEBRY | SRREAIAckiad! BLE Lokl Bithatid ufifn inaicates
thgitca pietyre pfcthedpyerhs &- &I«nmtlere.s not able to
e’ 41 EABWiDY 6Py Re SHir ot dehudtomore detail.
t he EFﬂér@ HF@ anTB‘EfefP‘f Q”@P tSf?% &nhli i*c%éf%d%g d;ﬁﬁé?ﬁec%e RAU
during t m\a/ e ot her even
aqﬂ@e“ldlpgrr\iﬁ rt@qO a@ﬂb@(ﬂ(W@b@ﬁ bh&eMHEGn?_tmmé@Mm Ade open

GRBMFERAD: R RARF i it 4, A7Efund ey fdHek 8 & picture in

armtd"terf RAU- positiored M tdecdii P Wrder h?urﬁ@@ihét@l@reﬁe'fﬁre the
Ii/order before the starting plct é pi cture
Cttrﬁsn§| plet WO the adherthande thecel@sediaOBIYPe RAU 1$ a RAU

mr\%%ﬁ BRI EENR) G BI@%reSth thatsdhe R PRfdte that
it IS poss:ble by using a flag at an Entry-point level or database for
special play-back outside of the stream, to determine whether the
RAU is the open GOP type or the closed GOP type.

Here, when jumping play-back is performed from the
beginning of the open GOP type RAU, if there is a B-picture
positioned in decoding order after a starting picture (I-picture) in
the RAU but to be positioned in display order before the starting
picture (I-picture), the B-picture is not able to refer to a picture in
another RAU immediately before the current RAU, so that it is
impossible to decode the B-picture. Therefore, the B-picture is not
decoded during the jumping play-back.

On the other hand, even when jumping play-back is
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start fromthe Bl-picture. The follow ng describes in

detail an exanple in which Bl-pictures are to be
w@o®shToaed in display order before the startiPgr/Jr2006/300314

|-picture in the open GOP type RAU. FIG 20A is an

expl anat ory di agram showi ng the junping pl ay-back

using Bl-picture. For exanple, the picture decoding

apparatus according to the third enbodi ment perforns

odHPRFATo SR BELBAT SRR G SERIAY, i there I

a B’Ie ﬁ%msegos:(mbneei irardlbd:dln@mc_;k:)lmlt(ﬂ@fsafﬂm tingrsis,meafug picture
ay-pa C rna a C a own

(15pfctutes anoBee; RALLHUE to el p ositian 8d Ja Brap a3y srlessbefore

A N e

wﬁh@uthae@mrmghlm @ o -clhesd pidtay-esa cko ikt tbet péay-back can

ck. fromthe tenth RAUin FIG 20A. Here,
St@&tﬁa(?lf”o{ﬁé @Zn‘?'ﬁt%@ is an open GOP type RAU,
pi ct s pogbWiAReddescEibRsdi gPl autardein b@)&irﬂp‘l@e in which

| -picture that 15 the first picture in decoding order
BlxpdcBIrgs areartes besposiaonedelpidisplay esdedibgfore the starting

tu r | a ck froma starting
I- ﬁ&i@ﬁ% ﬁﬁ%hgaﬁg hé%i@%(q WI rst Bl-picture in
di splF3G, OQdﬁX)ls A a8 raMEbrﬁbej/ngrbm%hbmagaﬁthe jumping
Bl-BI ctures, the re- ordered pictures to be displayed

plpyr bagkt using &Irlpﬂl@tllrepl cture in the open G(P type
RAU, t
o on s &Xa RS thie bPof il bEEOTIRG gb SaPaERs HLRArtifg to the
thusd amgbxxl?lmemorp;gnﬁoamaMghGS\pegdaptaMaqlumy decoding only
a ac usi n I cture r Xa a
thiy &t aaee I I UgaT diap o taer i aaah RAG AN Gisalaying the

t I
IS BRELNSRORNA Y Sueglchl MidREDELH! Bigyback back
tobaodecanldpba‘ﬂ-tbanlg, talseshpem ah EIGy Zﬁvék (Mbeejspmcwﬁg:ally, the

Pt e o1 AR Rare fusy RrTBtnin ahy BLShraPerd Play back by

decoding only each starting I plcture in the flrst to ninth RAUs, and
changing the high-speed play-back back to the normal play-back
from the tenth RAU in FIG. 20A.

"Here, even if the tenth RAU is an open GOP type RAU, pictures
positioned in the display order before the I-picture that is the first
picture in decoding order are BI-pictures, so that the picture
decoding apparatus can start the play-back from a starting picture in
the tenth RAU (the first BI-picture in display order).

As described above, by setting as BI-pictures, the re-ordered
pictures to be displayed before the starting I-picture in the open
GOP type RAU, it is possible to realize smooth change from the
high-speed play-back to the normal play-back.

FIG. 20B is an explanatory diagram showing another jumping
play-back using BI-picture.

For example, as shown in FIG. 20B, in a RAU, a B-picture and
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current RAU, so that the picture decodi ng apparatus

can determ ne that the display should start fromthe
w@keopioz2o0re. FIG 20C is an expl anat ory di agr arCBhRadaipo314

still another junping play-back using Bl-picture. For

exanpl e, as shown in FIG 2CC, in a RAU, a Bl-picture

and a B-picture are sequentially p03| -tioned in display

order before a starting |-picture. n this case, the

a BRI A SR Telg %5%?‘%%‘&3’3?% v, SFgsrcbefore a

stapting Oqrictlede. Ther ef ore, |f the RAU has a B-pl cture

that js o'ti n in dis er between

- pHaidethe Bnpletds’ 5 it 8bifata bEadicasled during the
speheégfﬁgtégrbﬁék tf'né g@mﬁg %t[@!a‘%l-lﬂfa%lé Nfske @A iy l@Bd%ﬁnce the

dec us ‘can détermne t
B-giisplics refecs ﬁOS’.I wctwwe)mmmeothgr &Aldemmaadl@uteiwttefore the

co BB AR B A B O e, AP termine
thé‘@"c\fﬁé eHhepiap) shlodbaekt fiivamRAte BIR pMBures stored in
the user data in the RAU as shown in FIG 8 accordi ng

t o Fh6.f 20§ ienBodiewmianaery diagrapmt showfinghstithmnother
. . C ,Ng. 1o . enbodi nent has the sane
JU@?‘?U& @g%-gé?k g%gﬂﬁ tal_i'[e-gigtq% ngt othe first
enbogorentasipden dsisirbn WFI@rzoe:penlé Roel)) w, BIfisicture and
RAU map M a i ncl udes j nformati on

a RnRIEEUEE i tSR@UENHIEhS, P@$'@tQﬁ@dstﬂ udisiay ander before a

p| cture_type incidates t o which picture
St?bﬁh fé%pépl cture in decoding order in the RAU bel ongs

anIh- mstwsae, dhe-BigictaredsBprelyuable o be decoded, but

i ct Ma ac d| n t
th@h. d3'§ iee Tl wiRa: thEcBlnnachue ovomd Drobs Sl to be
el‘l’(fj@r%%ﬁ*bv? h8i AL §8sRPB- P‘lé’qlﬁ‘é tWa9'|§Blo%¥t|oned in

er |mTE|aterb ore the starti pi cture,
dlSptB\C&ll‘dﬁg kepveeora Blypectirecashhs Enrateplcmmamw agstarting

B B, L S L BN PbBAGREShe Bicure
dét‘t&‘dwgﬂgpﬁra@ét@blt%rﬁl@@éﬁrrﬂ@\et thathehe display should start from

the I-picture.

The picture decoding apparatus according to the third
embodiment refers to a RAU map Mla to smoothly perform the above
special play-back. The RAU map Mla is stored in the user data in
the RAU as shown in FIG. 8 according to the first embodiment.

Note that syntax of the RAU map MIa according to the third
embodiment has the same structure of the syntax according to the
first embodiment shown in FIG. 9D. More specifically, the RAU map
MIa includes information of number_of_pictures_in_EPS,
picture_structure, and picture_type. picture_type i}ncidates to

which picture type each picture in decoding order in the RAU

belongs: an I—pici:ure, a P-picture, a B-picture, or a BI-picture.
That is, the RAU map MIa according to the third embodiment
indicates whether or not there is one or more consecutive
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third enbodi mrent can easily determ ne from which
pi cture the play-back should start, by referring to

W b@eAdTap Ma stored in the RAU. As a resul PCT/i1606/300314
pi cture decodi ng apparatus according to the third
enbodi nent can snoothly performthe junpi ng pl ay-back
as shown in FIGS. 20A to 20C. Note that, in the third
enbodi ment, the RAU map M a includes picture type

BIL Bl /FRY %i%ggj@%ggq prggé;ygagﬁugggégfggwgd%t@y Fefore the
starrn‘ingrrmp)mturegdnyiiim’g;lip'at'mgeas pictdireptygye ooflegach picture in

Mor eover, .in.th U Ma, the picture type
delcﬁﬁﬁf‘ﬁa?r@ﬁrr'ggﬁ?g%ﬂaﬁe pi cturespor t he I?/Ee can
i ncl ¢R@refbPE MBYheR t]ﬂﬁhﬁﬁfg rwlaylaaakchsobeefortrh@d from the

plcture typel ormation IS stored namel ecomg
op@mlGrOBrtyple RAdh! the pickire decoding alspar@llwaﬁgaaﬁﬁrdmg to the

th 2 GRS EERT AR o REHhi R PG WRTER Pihure the

pl JeR o guiddtert epyuserdringersnaenR AleadgpIMid Istered in
et her a BI - plcture I's positioned in display order

thenRAY.at Asyapersatle, the prdrrendecoging @rpanmtue agegrding to

thE e oo tHER AT RHIARE Y BRAHOE eheutBirto pfay-back
asd$|$@{AﬂV|nerESL AEAlitet OYC.before the starti ng
-picture, the syntax_ indicates the nunber of

tonslate U’éatBlmpﬁ'"tQ thirg 9asb@dtm@@t., whedR AlbmapM s includes
PSS e ArbrRIRION Credisathd BIcErada soteiticsarder as

i ng p ay-back | romthe open
shbyhme IE:A\UgIG;g Qijtbue d?aydnngllmbear Pl otu reec coypie ng'\ﬁagmation
the thir odi.ment refers, to the RAU ma a e
reQATHHa0 IGEUTREAN e PR alS de T RQVaRo AhasRAT Riap MIa,
theCh Rl Baty R aTIErriaEACREGRF RS AN pRCtrR DUt dfke can
molmutbetmftonnnablmndmducaétrtgjam ewfhlab igrder ttien pheture type

i cture deco appar at,us. f rthe pecihfies th
infiithEE T TS atonRgs Tame: oy rRRREERhaT b fisRlay order.
incl pdgd 21 fshg &y read b’h@vﬁﬁhg fafhdtlﬁéleéngmb@ of syntax of
consecutive pictures (consecutive nunber),

thgeRASH maapl Myjabackordisvg so8hoitbing @m/hpmn?%nt

The syntax of this RAU map MIa indicates using
independent_decodable_flag whether a BI-picture-is positioned in
display order immediately before the starting I-picture in the RAU.
Furthermore, when independent_decodable_flag is 1, in other words,
when the BlI-picture is positioned in display‘ order immediately
before the starting I-picture, the syntax indicates the number of
consecutive Bl-pictures positioned immediately before the starting
I-picture, using num_decodable_pictures.

When jumping play-back is performed from the open GOP
type RAU, the picture decoding apparatus according to the third
embodimént refers to the RAU map Mla stored in the RAU. Then
the picture decoding apparatus determines whether
independent_decodable_flag included in RAU map Mla is 1 or zero.
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positioned in display order by the consecutive nunber
i mredi ately before the starting |-picture. | f there

WO 20000t3200ne Bl - pi cture i mredi ately before thePGL/aroaayo3i4
| -picture, the picture coding apparatus perforns
pl ay-back fromthe Bl-picture. On the other hand, if
there are a plurality of consecutive -Bl pictures
|nned|ately before the startlng | -picture, the picture

f ¢ At PRRTAIBR RIS R YAt QERAR, LREadde flag is 1,
thé%lﬂwmpxd\ﬂwa:decbelmgoama ratuséurtdmraspécaﬂéaﬁére number of
itk 88,80t L BEhR L Blor s AETTIGR dn'tne rav
map SA1hhas thembhehér i s vaﬁeB!:oas@thﬁ/e rb”c'ﬁ@r@é‘%cc?}r‘isecutlve

I'S not necessary to create . In suc
nucraber),exaedermerf@frnnﬁepﬂawlnapkmfaoaranabeBLrsmatube which is

po?&‘@ﬁgtgfglm)de r g’r']dﬁt Q%Wﬁq ﬁgng%&uﬁ%e P@%Smgdlately
beg%hé O@erdls@srﬁﬁvgsm\fmam@e plfcttWe&edei@odjrng appar IuYpicture

according t "o the third enbodi nent. The picture
imaeedtn iedy agpefianeustizeo siacbing nkrRisture, t Bed picture coding

ap TSt TPbrthic Rl - ok a0, 1R THHIERET e otner

haddj.if ahdrevere @ plardligaof @onsedutivé, BRpictees mmediately
orthogonal transformation unit 305, and a buffer

befer®thessiartingils pieky igni thepictuse aaaé?g:mpaaams p&Fforms
plae\z t{z?@i {BBn#rEh‘e ﬁ?g o8t B dHY ORI It tO%I Eﬂﬁi‘&res

hi's pIC ur é decodi ng appar a
f r onNbhe tdvaly ¢hei Bl miagt Mia dacodiengtapedriat lwse&‘rOdata of a

intt}gﬁthe streamex%ractlo unltJ309 and t he
Iame FeBk FEprLARNeR %F?Pﬂ” Ry er écﬁfé%imﬁ*ﬁe'Bluser data of
thé@t%’r‘fﬁﬁ anB?;é' fHRRk WAL, 3%@%%83%59%%% there is no

var i ab I'engt h decodi ng unit 301 group type
BI+ lnfC(ttJﬂratlndﬂ‘l@RAlddltCEt nay neesissaryatqrRocke ate tbedvAbdetap Mla.

tn TPk, YRS EERE 10 sty B LA 1 ¥Ficate
wHetirar bhetbt tite RAUNhEEMEH Y BIT-QRERI FEB MinrHeidiaBdly before the
starting I-picture.

FIG. 22 is a block diagram showing the picture decoding
apparatus 300 according to the third embodiment.:

The picture decoding apparatus 300 according to the third
embodiment includes a variable length decoding unit 301, a picture
memory 302, a motion compensation unit 303, an inverse
guantization unit 304, an inverse orthogonal transformation unit
305, and a buffer memory 306, a display unit 307, an adder 308, a
stream extraction unit 309, and a BI information obtainment unit
310.

Th|s picture decoding apparatus 300 differs from the
conventuanallmcture decoding apparatus 900 in that the stream
extraction unit 309 and the BI information obtainment unit 310 are
added.
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further obtains fromthe variable | ength decodi ng unit
301 a RAU map M a of the RAU to be decoded.

wao-oobheEnoapre, the Bl information obtai nnent unP@T/82006/300314
obtains fromthe outside a play-back node signal TM
for indicating details of the special play-back such
as junpi ng play-back. Then the Bl infermation

"~ obtainnment unit 310 anal yzes the RAU map M a and the

t i I
o onanerRe iRESETR O GhrafRafe Ry UiiE, Bad SBipE ¥om the
va@%ﬁ@l@edlf@rgiryldatgmg ﬁmutemh‘pl growgaent;gm‘e gmgnmntatlon GT
e i1nftornati on 0 eco | cal es
inglatingovhathes 2 RAUEES AFpedadis BPamEpRuy R or closed
It A ayewﬁﬁﬁ*geﬁﬁ'&*ﬁ”ﬁ%ﬁﬁé BngE the RAU
is depedeGOPntype, dittem tfmdBIanﬁormastlgnomttaypment unit 310
furhERADINs e Tt arTale NS siarad i unit 363 a RAU
mgg afgmgeand é &%sw'ﬁéeﬁéé@d@dcturmmmore the BI

I spl ayed based on the RAU nap .
mﬁxramartmnm@tamemb Mndt hdd h9b§§im$xfl‘9®1mmtha FQLG‘.SIde a

pI84568¢Bn P AlBp e el ofBhi Taibabehedinte i BROHRE® special

plhbebécﬂfgu@hea@" JUPhPiIFGNPERPHD ¥EK Bl -Thehutké BI information
i medi ately in display order before the startin

ORI UL KO R Iy setine KA Uaman i Anddhe group type

infeieRefla T o pasRE T Shexiadabask e 5Bt cBM, and

speasfieso(seleatd @@@@ﬁLﬂ’_epthtbleﬁlﬁe@O@édyaldedklsﬁlayéd
position, nanmely the first Bl-picture in displa or 11
Pn t FOTreYRMPIE, B CactRe @ TRH R 6K PesiNtadE 2 Han the RAU

toogt Qe cﬁlﬁhlgﬁgé digratl BRB FE@J BL J:I‘Hs‘é’dméb@”type the BI

arnment unit pecifies starting |-
mfaslrmlaeklcFﬁ\Lbh‘sallnnfnplrﬁyuhmthtﬂaspepn%es; @s the plctures to be

d4GPAs G b ISR EEty bRt o UbihenRH tohPe- degod
T
RAUnebet decoBiedirdicaiespat tbeeRAilhigiofe mycOPderpe, the BI
information obtainment unit 310 specifies the pictures to be
decoded and displayed based on the RAU map Mla:
For example, when RAU map Mla has the syntax shown in FIG.
21, the BI information obtainment unit 310 determines based on
independent_decodable_flag whether or not there are one or more
consecutive BI-pictures immediately in display order before the
starting I-picture in the RAU to be play-backed. If the
determination is made that there is such a BI-picture, then the BI
information  obtainment unit 310 specifies based on
num_decodable_pictures a play-back start position, namely the first
BI-picture'in displéy order in the RAU. If the determination is made
that there is no such a BI-picture, then the BI information
obtainment unit 310 specifies the starting I-picture in the RAU as
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I medi ately before the starting I-picture in the RAU
to be play-backed. | f the determ nation is nade that
W0 b@r@©73287 such a Bl -picture, then the Bl i nforPEl/iRm06/300314
obtai nnent unit 310 specifies as a play-back start
position the first Bl-picture in display order in the
RAU. | f the determnation is nmade that there is no
such a Bl -picture, then the Bl infornmation obtainnment
Nit 3 i £ he pl ay-back start position the
th%tﬁalltﬂtyi ?‘?%Clwgféc{tjuﬁésﬁobhe RAU. After specifying the

pl ayFheghehare, poisehi tite 8Adenap Mdd kbstbe syatdk shown in
i nformati on_aobtai nnment un'éga_slo sel ect

FIGy B0, dbeoBidREaEMABan-Obteiinery 6 el dsBrfiines based

c . . ) . |
on i ERUFE B RE o QR A SRUP TS, RAY M REEhL | O nGE¥AGre are
onendircmhedebygonkecptiwe bBEKicbdeesi positioneds in display order
._perfornmed. Then, the Bl .informtion . obtainmept uni

imBRARATY: rAls ol fig SREEUIE. THEIGEE o SHARaIRAH to be
plé\ﬂ%&é‘ﬁéag tifetRBOMetepgHhbRid® fshenaHecaAbexth@eéii@Nsuch a

unit 309. After obtaining the stream STR, the stream
Blepiataeei, dhamthe Bbinforenayicdepbtasn nait yadh 3pAuspeacifies as

d t i nt_..head Ltioned .
2 §EVRak STa RSP et U iR le dhrBiPRee, in the
RAUNE Vaf i g e deBOiInRredi N9 Hihde3@hatAlthelreoliaind nguch a
the decoding picture instruction signal SP which is
BIop'tqtutreecthferrbEherf’eI mfarmnatien phiabbme it 3did spegifies as

end355, B SR pERR B o BT B Bk
pi ct AFEsr tapdieifelirnpdete whlah- ek | sicirdapeditiprt res described
araSEe il o S Lot e

: . di . - obteai
to 6 SIS Sl DDA LSS ARG RO B51BG orcer from
thgtpl@g{ﬂb@dk gtal'rtgﬁosiﬁionﬁmnaﬂ@ pglatmrlaezs mlhtaaregRlAU from which
ecodl ng uni t rforns vari .e, |l engt [ .
theg Topdea Rv-Dass fd Relae Bk it Valih sk dnodmafatal TM is
peffhHdL | ength decoding unit. 301 outputs the group

type infromation GI stored in the decoded er_ltrg Boi nt :
headédhety the B1 information obtainment unit 310 outputs a

decoding picture instruction signal SP indicating the above results to
the stream extraction unit 309.

After obtaining the stream STR, the stream extraction unit
3009 firstly detects, for each RAU, a coded entry point header and a
RAU map MIa positioned at the beginning of the RAU, and outputs
those data to the variable length decoding unit 301. . After
obtaining the decoding picture instruction signal SP which is
outputted from the BI information obtainment unit 310 based on the
RAU map Mla, the stream extraction unit 309 extracts, from the
stream STR, data of the pictures to be decoded which are indicated
by the de.coding p-icture instruction signal SP, and outputs the data
to the variable length decoding unit 301.

When the variable length decoding unit 301 obtains the coded
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i nformati on obtainment unit 310. Moreover, the

vari abl e | ength decoding unit 301 outputs the decoded
WORRWJ6ER20M a to the Bl information obtai nment Bei/gP28dd300314

inreply to a request fromthe Bl information

obt ai nment unit 310. Further, when the variable |ength

decoding unit 301 obtains, fromthe streamextraction

unit 309, the data of the pictures which are included

ot ; Do . oo _
erlBy ‘B i E20Er Hha RIR) (RERAMIE FrEM e Siedr Sttalction unit
308yt the yarigbbmiengthaevadirg Qnit 80 Efprrdfocmpivetrialele length

o EARE S8 TR P n BBk AT ANl o hen
theelvaieuBRe albr gB9e R hits J0li 6atedtdythEearoup type

[
noti on vector romthé decoded picture (reference
infriconatign VBT cstaredinrde ideaddedientnye pednbrheader dodthe BI

. indicated by, the referen hct u cifigation.

infdlinRfidt oBrammet LHTE o3 £0r hMarEhYar (i Jariable length

detictingf &fhitMBoe. tgutditspafer dHdddeRANY &g MIa to the BI
guanti zation unit 304 inversely quantizes the

intrnation iobtaiamentcunty Bd O s3treiby @ & recs@sinbpm the Bl

infiib et ff Bttt RIERAC, - EREHERFARSR i Vedlaote tength
debudingy anse 301 bbgaies, frrcamstine mateam exitradtibn unit 309, the
perfaorns inverse-frequency transfornmation on

h
detacalehBy BboRuTas aNbIGh ake LnGudBAmia bagkstam STR, the
vefi e, fenafh Dndtind U 6 2pApE i fu8 i iaPle 1EhGHh decoding

or'dih‘lfeer@a\ga?,alam\dtEuttbetaradiquianitipatitarr evahieQcs a geference
outputted.fromthe tion co nsatjon unit 303, an X
pighes sPeSicabiasut Sreation Uodt o Msthré e fiengos motion
vetteraa\t he decoded picture Vout into the picture

menory 302 and the buffer ~menory 306. The display unit
307 diteaimetidre aropddsalienuupitvai3 fnednicved@if émage area

. 306 di_spl . i ct di t .
wifRB iR intleatRRh BB Bt SRSl B oY FESHP RIS b g picture
(réfh?re-?m@b t;ﬂ@tbb‘éﬁ &7 h e 9% \st3Pednay th@abﬁct@t@i ﬁﬂél_fhor 302 and

menory. Note also that the streamextraction unit 309 '

ingigated pytthe nedererce firkwre spacifinaiedvinieyraation Ind, and
outPlrtsith & iRl agl! a RS LY §SptaGIHEa h3ge to the adder 308.
‘The inverse quantization unit 304 inversely quantizes the
guantization value Qc to be restored as a frequency coefficient, and
outputs the frequency coefficient into the inverse orthogonal
transformation unit 305. The inverse orthogonal transformation
unit 305 performs inverse-frequency transformation on the
frequency coefficient to be transformed back to a pixel differential,
and outputs the pixel differential to the adder 308. The adder 308
adds the pixel differential with the predicted picture which is
outputted from the motion compensation unit 303, and generates a
decoded bicture Vout. Then, the adder 308 stores the decoded
picture Vout into the picture memory 302 and the buffer memory
306. The display unit 307 obtains the decoded picture Vout from
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the RAU, wi thout depending on the play-back node
signal TM the RAU map Ma, or the group type
w0 pdoeromadT on GI. | n this case, the variabl e |BPCIItR006/300314
decodi ng unit 301 selects, fromall pictures included
in the RAU, pictures to be decoded and di spl ayed,
based on the decoding picture instruction signal SP
which is outputted fromBI the infornmation obtainnent

thE R RRIneIIO0y 196 iH{d SR Wi PEER L i et di® to the

de&gltd@d @dctt:lllm Wagtlommettiwt tthe prﬂtmlmaamemorbeOZ and the
0] al nnen uni t ec t t

bu(ﬂfa%roaas@mﬂw%&ﬁ mﬁymﬁéﬁgé Sifals BASRIOSGch as tehe_

backVBEeHIIBS it the BtPeSh) %ﬁ%ﬁ’ﬁﬁ“%@“ﬁ’%@bﬁ@?ﬁﬁﬁgwgt' into

thal\aﬁablﬂ(]emgteh idd cdistg onitoBOdi, rdadrat oﬁmlth:lt(mrmymcluded in
' t to b d

the. Fiéitéywa nethatdPERama g thes PRy ek o din sTBa! TM, the

EEPE%C'& 't}ﬁengFOG?Zﬁyﬁé |ﬁh@ﬂ9\%tﬁéﬁr@weqlnathls case, the

nor back as described in
varlable lengih deaoding ugneasllgﬁetas:ténérm adhelatAweﬁamcluded

in 3 AU plctFescly bEORRRIE BT BBV R chased on tne

detdidiRg %&tgeéflﬁbﬂﬂ@c@bntﬁgr@l@MWﬂw@ﬁ@bO@p&l@t@d oM BI the
300 according to the third enmbodinment. Firstly, th

infsirqaati® nieobdpymepar Hnits 380 detEhmrhesthmeVﬁétabJe length
el Aot 200" B FRANE va R B BinE 8 ptgyof the

sezéslcﬁd‘d? sggurs/espm Nof@aﬂat tdfe ﬁhfaorRAHttm hebtinodedt unit 310
t e

Her e, the determ na i's made, t
mawémfy%s&wt@@ tpyla@ e@ﬁﬁg o)Ly 053 Sp@{éﬁlprév back,

Uy EASIREIATRITER SRS R 04 et Shanging

bagkcfroma tihex bl hgs pepdr pltays baai . deFer theeso basd o lay -blaek, the
infate SRl PR She FRa 3y o, BEAE e AL PR R gs pictures
to%@a@ddge@gggtgﬁbkmgw@mﬁéat iy bimd €he RAUM&S M1a and
the like. Especially, in case of change from special play- back to
normal play-back as described in the third embodiment, it is enough
to analyze the RAU map MIla of the first RAU from which normal
play-back starts.

FIG. 23 is a flowchart showing operations which are
berformed by the picture decoding apparatus 300 according to the
third embodiment.

Firstly, the picture decoding apparatus 300 determines
whether or not a RAU to be decoded is open GOP type or closed GOP
type based on the group type information GT stored in the entry
point header of the RAU to be decoded (Step S300).

Heré, If the determination is made that the RAU is open GOP .
type (YES at Step S300), then the picture decoding apparatus 300
obtains a RAU map Mla stored in the RAU to be decoded (Step
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(Step S304). | f the determnation is nmade that there

is such a Bl-picture (YES at Step S304), the picture
waleweniva2g7 appar at us 300 specifies, as picturesPCDIIRE06/300314

decoded and di spl ayed, such consecutive BI-pictures

and pictures positioned in display order after the

consecutive Bl-pictures (Step S306). This neans that

when there is only a single Bl-picture, not a
S#f% ality of consecutive Bl-pictures, positioned in

éﬂ ay order imrediately before the starting

| - pi Thare thiehpieiwutaldeatetiodj g Fpaeeust B9 B@ktermines based
speci fies, as pictures to be decoded, the Bl-picture

orm%h%.Bﬁﬂemﬂas.w%nwmtrheensqra@/oarm@r%.faé @i or more
CO%'SERLIL&II ngﬁf‘c‘f\ﬁ% wegn bEer%eo%ﬁﬁon p'l‘r'fa'dlgé}é’y order

consecu |ve pi ctures positio pl ay or
immeetiabt bl pdferara startémgri-pigturiiot UIne Rike tpi beudecoded
ecog 3701 apparatus 300 specifies, as pictures to be
EPoae¥?}-he BI-pictures and pictures positioned in

di Sphfyn Ei%"tg?ﬁ'h?ratLé‘ﬁ iSORPRFAtEhR BhePd qtsug@éh &BI-picture

t he ot her han determnation is nmade th

(YEterd Steposs()e‘rﬁ dhe pictye e:le(cmﬂmg StPA rsf0s) 3&016pec1f|es

as,; BIchued otde Hio . AheEEd e HlsiPilad, SBudy gonsecutive
BI- Pﬁ’tlﬁiﬁése and mietures pesitioprad im displaly erder after the

ter the starting |-picture, anong the pictures
conrgauddei BIHHetwres (Step Saibd. 1his doeans ihak when there

s SFHECA EEpIT PP IR, P ety '€ Ein<BRBFRA hl-pictures,

padyicitdivesd Gie alidpigy anekerairn sn Sdiatebe bdfiore, thes spactmgelsplcture
to be decoded and di spl ayed, the starting |I-pic

thend | GF 4t QECRONIT | BREAIERUE SO10nSRAGEE ST P8r Aigkires to be
d%%ﬂn%{e Fﬁffﬁ)‘gé‘éutl‘é;‘”?ﬂa ?h@cLﬂie%t c?s?h'&ﬂdé’dje‘il\ '&gbhgy order

0’ be deco ane nan er as descri be
af&bmth_e(Bﬁepm%u@E) . 1 n this case, the picture

ol DL REE heniash ¢ 1Y S1e Ao Jas PIREAIINEL dfes cPpSecutive
Blb?g?.gr%%‘;dgggﬁgglg%@'egﬁeqj|spTé‘;¢noPHérp'xﬁirH%%l|§€—‘él‘%ﬁj'!S‘Qfore the
stargng I-picture, the picture decoding apparatus 300 specifies, as
pictures to be decoded, the Bl-pictures and pictures positioned in
display order after the consecutive BI-pictures.

On the other hand, if the determination is made that there is
no such a BI-picture (NO at Step S308), then the picture decoding
apparatus 300 specifies, as pictures to be decoded and displayed,
the starting I-picture and pictures positioned in display order after
the starting I-picture, among the pictures included in the RAU to be
decoded.

Moreover, when the determination is made that the RAU to be
decoded is closed GOP type at Step S300 (NO at Step S300), the
picture décoding apparatus 300 specifies, as pictures to be decoded
and displayed, the starting I-picture and pictures positioned in
display order after the starting I—picture, ~among the pictures
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pi ctures specified at Steps S306 and S308 (Step S3 10)
Note that the picture to be decoded may be
waledwenm2oed al ways based on the result of anal Ri/mRpoediz®o3i4
RAU nmap by starting the processing from Step S302,
wi t hout processing Step S300 for determ ning whet her
or not the RAU is an open GOP type RAU. Thus, in the
third enbodi nent, when the special play-back such as

,ngﬂjgjt#a‘gﬁ'c;z\ A@’tB%é‘de% Of{BHleJHMe Hﬁﬁ%’r a@&gscribed

I Ng "apparatus 300 can €asily determ ne
abefer(Step SB08E. RN theig h’baey\/rmm@cbturelcned:dnarmg ispparatus

30 dehaehandent Bl py ctute Posl s oned B FESTEUSTIED as the
pidfrdls bt ideldieaaundieplaged i 2 resy L, when 2

icture is not position mredi at el y before t he
st arﬂ'hrtng‘\ pthEurm,ctuhe i exadiegleapgiartagpad@busdgoodes the

pi Sl St ie of Stens” Se AT RS AP BF 0Lt oy
or deN et hath¥ngl Hikhiee | tdi BbUTRCOBMINIAP BeCidet®tmined

|nclu in the RAU. Furthernore, when Bl picture is
alyayist based ot besult okabedyzing §harRAthnpaptby starting the

profEsBfo artat naten O seltfay viih i, g EB8EY, tepog300 for
de?BPhY ntnhgewrrétw.eeswrrrdw@lﬁd RAU he arAdpehaeParyse tRIRU.

pi cture codi ng apparatus 300 according to the third
enbodinnt ifidée Abirth&asmboslisvenentybaal the sspegiad play-back

SRR A iR R0 o Blat Ok L MR TRPRIGH o B8 RAU, the

panurm gdiedorling apgerates BOGCameagilyt deesrindnbeby referrmg to
decoded, so that it is possible to reduce | oad of th

theckRoHd ﬂ@aBrM@@%hﬁﬁhe?lﬂﬁ Rek khese igheR l&ldap%néﬁalteBI-@'Cture
po%‘??inéH‘?ﬁ dlEgFéf@rG%rQHgﬁfe&%% e aglbtg{%‘)gﬁ%féﬂﬁg I-picture

starting ictu
thaasisl yhdefnmieqmmtorejmspcﬂagedmgsooltdmt |Asoa;s1etﬂujt,t twhen a BI

pikisiet teStiited inthediatéin b3S M fting Pcture, the
ltﬂﬂ*é%feﬁﬁ)d’m Bﬁpa‘?"atPQB@Opéé?ﬁ @&é’@ﬁyté%‘ét' s pictures to

di splay order” before the starting picture is.
beBdesiocteyr Ehe miarbitged- pathioe andeptcttuf@smusm@nmdam dlsplay

order é)f%erst‘f‘\% Ef)arltnrqb(\la-‘b?cttd}%,saﬁ\%né:%e pictures included in the
RAU. Furthermore, when a-BI picture is positioned immediately
before the starting picture, the picture decoding apparatus 300 can
speedily extract also the BI-picture as a picture to be decode, among
the pictures included in the RAU.

Therefore, the picture decoding apparatus 300 according to
the third embodiment does not need to conventionally analyze each
picture layer of the pictures included in the RAU nor determine
whether a picture is a B-picture or a BI-picture in order to determine
pictures to be decoded, so that it is possible to reduce load of the
decoding .processing. Furthermore, when a BI-picture is positioned
in display order immedAiately before the starting I-picture, the
BI-picture is able to be easily decoded and displayed, .so that is
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exanple, flag information of an entry point |ayer, a

time map of managenent information, or user data of a
wo/ab/0s20Eam can be used. <Variation> Here, a REF/IR00@IN0314

of the picture decodi ng apparatus 300 according to the

third enbodi nent is described. The picture decoding

apparatus 300 according to the variation can inprove

function of the special play- back by using BI-picture.

a OW ng operations
po&gﬁ) g@d&%é”}trﬁéeﬁl @%tﬁ'[ar)édgt | ng ppar at us 300
accor\kdjtlegthattﬂh&a \thlncatembod?meret(m geswilsédvrhainthe RAU

FI G 24, t h t B- t d
mep- I8 ipdi GRS IWABEN SR Of Tt AiaTbadsiengd in display

orl:le"i‘I Béf’(glee R gtg’rtﬁngt E[c?cu% Eeb""B picMRIrB; MGt ‘Ht@%& method

ove case I cture deco | ng appar at us
exaxecpctr thagRidd) timapdviiatcam banupedf to nnfdicateithes same. For

exeltppie o a o taastiafiRn B gn Bk a0t eVeFnr Sifengan of
maheblé"rﬂemcwfmngmm awsﬁ@@ aaear 8Fn@ Ve-1hetream can be

variation can perform’doubl e speed play-back by
ussboding a Bl-picture in addition to the |-pi cture and

t he P\Pl ct W& as shown in (2) of FIG 24. As described

above B?r&?ure decodi ng apparatus 300 according to

the wrweat Iaowgﬁatidmr@vetﬁ@egim«*e aleobdine apeciratus 300
pl ay-back for the stream l - |ctures are

ageesing ey thet thlddpemdtfﬁﬁrﬁlédlscsieﬁérl edvor eover, the

Var 1 3R i CHRPEPRATG AR s 00 P Ehifirld fo the variation
campﬂmtprm@funcdm@frlm@rs@@aar pilay dbsokayy asiery Bi-picture.

the RAU t o be .decoded, eferrln to the RAU ma .
havi AgGthe2$y A 2@ s € atary) dlagrm oﬁh&%tﬂ;eOPeratlons

pej’f@m\eédnﬂ h‘e'“&é’hﬁ‘e%%c@%‘?ﬁg gﬁgégﬁﬁﬁéwéoe’g&ﬁé‘mg to the

et erm ne ere an Icture ture
varisiiononeBor é’hamm@nast bhowmanpleGJraéldeaodtnr@am has two

5-3BE e nd ipas BE e tuts e tiied iprus By e between
an I-picture and a P-picture or between two P-pictures. ‘

In the above case, the picture decoding apparatus 300
according to the variation can perform four times speed play-back
by decoding only an I-picture and a P-picture as shown in (1) of FIG.
24. Furthermore, the picture decoding apparatus 300 according to
the variation can perform double speed play-back by decoding a
BI-picture in addition to the I-picture and the P-picture as shown in
(2) of FIG. 24.

As described above, the picture decoding apparatus 300
according to the variation can improve the function of the special
play-back for the stream, if BI-pictures are positioned with a
predetermined cycle.

Mdreover, the picture decoding apparatus 300 according to
the variation can determine where a Bl-picture is positioned in
decoding order or in display order in the RAU to be decoded, by
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during the special play-back, by referring to the RAU

map Ma or the Iike. Note that even when there is a
wB2@s0t20E to be di spl ayed before the starti ngPCT/JP2006/300314

|-picture, if the B-picture does not refer to a

picture in another RAU i mmedi ately before the current

RAU, the RAU map or a flag at an entry point |evel nmay

indicate that the RAU is a closed GOP type RAU. Note

refidlpbiicl AT Do kit HHelf e B Bt F1e. oo,
foplexdrap¥e: [Fuatheamans, tihe picta e dadmhdlmgppamataSlEOO can

300 decodes the stream but sfar as the M a .

datersiipet ier & SRl DU BN of FoRiGE R oPgerIpned. This
t

m RS f P Pn'tﬁﬁz%’caeégg'ﬁ@"g%@g?&@aP’%’ﬁg 4GEorpifg to the

vacrcatneapoand$p®edn§3 mecnﬁyepmhusesrtmbebdecbsled ana displayed

t ded d FI G [ bl
dLIH’F'&é O§§@W§1'gp yptb&ql::ﬁ'eo\éltfg ')'S'Ep'éq H‘G Iéi’c%?%‘? %fa or the
liked the fourth enmbodi nent. The picture codi ng apparatus ‘

400 according to the fourth enbodi nent includes a
not i diotesthadt evenunvhenothesenis iaoBdoigbuneato oheudﬁsplayed

effe the ARG 1bten 06 TR R HART 1 88k irsier to 2

pithlte W@n@héﬁRA@ﬁn%éhW@l?'béf&@sﬂ@é lmtﬁr@ﬂtlmAU the RAU
407, an_adder 408, a picture nenory 409, a switch 4

mapver fafieg abgl Ierdeyi Peinilevel MAY ngicalicthak the RAU is a

ation unit 412, and a Bl infornation
C'@%%Qrc%ﬁ"gﬁg@%. tm}l‘g's. The notion estimtion unit 401
obt athﬁtea alsot that stigwalaMatiom ofithe ofhirdceeohbbodknent has
he notion estimati on_unjit 401searches, decode

degﬁfcrm@@st'@temee%éy papulda)issstpraf iR eaeh pRe‘HJPg the VC-1
stfedl %nﬁoﬂwégﬂcﬂﬂ@@e%cﬁﬂpgnéﬁﬁn?é?@? @3)/({)) tcfgf@eér?ﬁé stream,

to a nacr drca cture
buab @suﬁlar\amthél’ﬁmwumamlvﬂﬁ isvstormd imiat RMI, maeemdmgsmethod

3y ARt BkShotld b eepihey g, 30 GF AL Sk MptBSanve and
the MPEG-2. In such a case, a BI-picture of VC-1 corresponds to a
B-picture whose macroblocks are all intra-coded.

(Fourth Embodiment)

"FIG. 25 is a block diagram showing a picture coding apparatus
according to the fourth embodiment.

The picture coding apparatus 400 according to the fourth
embodiment includes a motion estimation unit 401, a motion
compensation unit 402, a subtractor 403, an orthogonal transform
unit 404, a quantization unit 405, an inverse quantization unit 406,
an inverse orthogonal transformation unit 407, an adder 408, a
picture memory 409, a switch 410, a variable length coding unit 411,
a prediction structure determination unit 412, and a BI information
generatioh unit 413.

The motion estimation unit 401 obtains a picture signal Vin in
units of macroblocks. Then the motion estimation unit 401
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vector M. The notion estimation unit 401 further
outputs a reference picture specification information

WO pab6HT207 ndi cati ng t he decoded picture used tPCT&Er2061300314
the notion vector M. The notion conpensation unit 402
retrieves the image area indicated by the notion
vector MV, fromthe decoded picture which is stored in
the picture nmenory 409 and is ind| cated by the

sedFUTSSTR IS HIELIRES LTLAAIAR: PILEITEY) S0 ¥ picture
mejf?édrzr?Ogrrmwreetmﬁmmmt|mgerar@?tIeemm@tthbe] nagst similar
eterm nes e t t
imade: SoupemacebRiteandledied Y oMo PIGHre sl MR- The
mdthSH 3 irhation L DRITL0 PN detEFARHERN diNiotfOd gBetbReMV for

noti1 on conpensation unit 402 t code (inter-picture
mdmaltngg ahbqitionr ef athea Hpé@uemarresmoamdygaépei@tine motion

i ¥ A el ona B E b (Rl 48Tt ur gL "outputs 2

reﬁd?‘é‘ﬁcfe gﬁhturet§|9eéffﬁ§bt‘ibh0nnﬁ5ﬁm@twr€ Ted efor nati@fting the
uni t determnes a picture type Pt, for exanple an

decogea pieturg psgidctardetectghe dﬂ@:t@n Hetor M. ct ur e,

of FFD Bldiah e PESaHER INENIZ roRElded shR ThSge area

inditateduby thad enotioat lv@@tuﬁlMVMEOd?'thEWdEQSd@"dOpFDCtIWWhlch
i nformation GI regarding the RAU to be coded,

is shaved tméhedichire memyery ddf agdiis indic @tead@? tRhe reference
pI(%Hg%S?[B%{P*FldJE%WHf{J/PH\aQT n i SHHQ @fér?'bu‘iigt%utr%gctl'?e Eé%rleved

ure signal vin an e 'pre
plctaireuemaes'p@dicféérmntuae between t he picture signal

dth di ct ed t d outputs .t
i EPErnpras iR T et Eg iR iet grbi b Ladetermines,
baé%ﬁ oﬁrf RAY @QQF@?“CM@‘@HV PREL ¥p FEt'Jre“%b@é‘@éfe@ré‘%lsts at

e differentia nto a frequency coeff| clent, and
a RAlbstart pesitiegydingn énetifudisethée motide etﬁtamftatzem wnit 401

anf i ayokuee ey ans i Rt 402 BUR FirRT hEture coding)
ther phageeakhst haspkeiaRiraa oy - A saible opideure, thed further
resul ting quantization value Qc into the variable

instengts thedvagalietength qedinguarité lqubatGode the Rigture type
pt A0 bPY L SEL ¥ HIRAN LAESpFDiction structure determination unit

412 determines a picture type Pt, for example -an I-picture, a
P-picture, a B-picture, or a BI-picture, of each picture to be coded
which is included in the picture signal Vin. |

Furthermore, the prediction structure determination unit 412
determines group type }nformation GT regarding the RAU to be
coded, and makes the variable length coding unit 411 code the
group type information GT. The subtractor 403 obtains the picture
signal Vin and the predicted picture, then calculates a differential
between the picture signal Vin and the predicted picture, and
outputs tHe differential to the orthogonal transformation unit 404.
The orthogonal transformation unit 404 transforms the differential
into a frequency coefficient, and outputs the frequency coefficient
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quanti zation value Qc in order to restore the origina
frequency coefficient, and outputs the resulting

wo e@gueney coefficient to the inverse orthogonedT/JP2006/300314
transformation unit 407. The inverse orthogona
transformation unit 407 perforns inverse-frequency
transformati on on the frequency coefficient t o be
transforned back to a pixel differential, and out put s

int§Fn & @EBQL{a{tﬁr’g Tafla0s, | hl%?%"ﬁnﬁ%t ggf’ﬂ?fst 08 ntizes
thehifedqueneyt madfétienomttiehmid i mpwkhmbrﬁsarm othenorthogonal

402, and generates a decoded picture, The switch 410
traBSterTRGIOT Kb Nifo b @ngt oufpiss; Sher fesbiting, giantization

vaglhgr @ w?c'&dtltngev%@%%ﬁqe@'g%“{;ﬁdiﬁ SiRfteqg1ynto the

re nenor orrm 1 ONn generatl on unit
413 G‘érmrlawmse mlam!ﬂpatsilom hmutng(lﬁfnmerasselthmntnzes the

quRRUZRFI: F'rﬁeniésr@ﬁ&%{ dntor Testire' fheLPrialBR dhrequency
colé?h*a%ﬁ@ e sSth@erégu&rﬁgeﬁe%weﬁagl %éfﬁ@érftho the

vari a oding unit 411. “The varia %
ingedseg anthoganapertransfoveratione Igvigt h466d| ng bhet hénverse

{] t | th
orfHRarEl" iREnsEo e Tan: ohifn AUZ okt BTk hVBrSedreauency
tri AsESREIEn 1F ttheaffcgin e sifRIehitar) b, tﬂahﬁsformed back
vari able length coding unit 411 wites the RAU na

toge kel edffieremiialipian fQifhﬁd—tU%W@@iéEbldlff@r@mtta|4t18the adder

498 TP A A IS e PSP ifterPilat RRLARE Phdicted

puumte WARIcEPPS Icﬂﬁtpidtetemafnoahl tEhé engtibrc@djmgematmn unit 402,
group type information GP, adds the code

- ang genefdame QﬁcgdetcbpaﬁttérrﬁryT sWikeRadl .w:pn'gwhen the

cBbleAHEREE SAPRLEq 0. SHSr g cRgias picure

iscsimredtlrttrmlthpl piatueecod morgppBat us 800 in that the

"s o T MnAOr SraiPAgoBREr Stiocha NS aki oS fdkAU map
MPY H\An} &) HtExCAsshd RRAR P1AS AODbRFEE. D DakRoklfg to the
picture type Pt determined by the prediction structure determination
unit 412, and outputs the generated RAU map Mla to the variable
length coding unit 411.

The variable length coding unit 411 performs variable length
coding on the quantization value Qc, the picture type Pt, the RAU
map Mla, the motion vector MV, and the like, in order to generate a
stream STR. More specifically, the variable length coding unit 411
writes the RAU map Mla generated by the BI information generation
unit 413 into user data positioned before any pictures as shown in
FIG. 8. Furthermore, the variable length coding unit 411 applies

the variable length coding on the group type information GP, and

adds the coded gn?oup type information GP to an entry point header
in the RAU.
As described above, the picture coding apparatus 400
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fourth enbodiment. Firstly, the picture coding
apparatus 400 determ nes, by using the prediction

W@ R0060T20E determ nation unit 412, whether or POL/JR006/300314
picture to be coded is a starting picture in a RAU
(Step S400). Here, if the determination is nmade that
the picture is the starting picture in the RAU (YES at
Step S400), the picture codi ng apparatus 400 perforns,

o< HTAGRA R P BRI SR ML i ponventional

piefsrenbbaiing appalraauécﬁoetmr tlmat tthe BAUnfapthaonngeneratlon

user data of an entry point layer (Step 4202)
urhidhdrfedetne picture coding apparatus 400

dete ne by us4i n r-edi tr

deteF%Gnale on 'an ﬂé\w’%\y\]ﬁe’ﬂ?héﬁ%\?% t C%}lﬁéék%tﬁg{lgr eWhICh are
pdwéocmﬁbl bys thee heiciuBe- poding eappaept $204P0 Hecerdimg to the

det nat| nis made that the picture is to be a

foBre]b at Step S404), then the picture coding

appa 499e eQsr M i @49@@&@%

ol " Rty {1t B SOdh g S e Do eFmine, B using
theopbedictied struatungedeGaPmMinpéi AWM ﬁﬂuZthmetttlmreQr not a

pihnd o HiE Cpriad RSt lig bikiiel b RgpRL feEeaS400). Here,

if Ehétd‘éﬁeﬁrﬁlﬁsmﬁﬂ%‘ rhBelcctlyag @Rer pidtugeaiBthei stiattihg picture
whi IS positioned in_display order before a starting

mutlm dmue(}(ﬁst aé Rbepob408s, sthednictrre frding aprpetus 400

ooy AR A 501 Rl S L1aNybhzation

progessBhgpictgenetdittad RAtP rBdp4MId,hemd ftﬂotpamsuaa area for
codi ng apﬁar atus 400 codes thg Eécture to be codeol
staring theeRAU anair Miget Ysiest @aEa Qfpan(enky sadBf layer (Step
42T(51?2 the picture coding device 400, by using the BI
rmati on generation unit 413, generates and updates
t he RAuthprMardjased pictulre dedéemgi mppacatuestiDO determines,

Ste S410 For e t he |ct odi.n
bypanatne bialksing Shuchivs SRRBrfup e £y iktner or
n&stﬁé‘g)‘i‘@tufé tbBe $8dEY H"% Heha Wl@‘é‘@réﬂ(gt@@“5404) Here,

I nclu picture type information regarding
if gthet de¢ermination is made that the picture |s to be a BI-picture
(YES at Step S404), then the picture coding apparatus 400 codes the
picture to be coded as a BI-picture (Step S406). This means that,

when the RAU to be coded is an open GOP type RAU in which pictures-

‘are allowed to refer to pictures in other access units, the picture

coding apparatus 400 codes a picture to be coded thereby
generating a BI-picture which is positioned in display order before a
starting I-picture in the RAU of the stream STR and which does not
refer to any other pictures. On the other hand, if the determination
is made that the picture is not to be a BI-picture (NO at Step S404),
then the picture coding apparatus 400 codes the picture to be coded
as a pictufe of a different picture type (Step S408).

Then, the picture coding device 400, by using the BI
information generation unit 413, generates and updates the RAU
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coded at Step S406 or S408; information indicating
whet her the picture is coded in a field structure or
w0 pooa/ofR2eme structure; and the |ike. As anot hePCT/JP2006/300314
exanpl e, the picture codi ng apparatus 400 generates
the RAU map Ma as shown in FIG 21 so that the RAU
map Ma can clearly indicate a flag i-ndicating whether
or not there are one or nore consecutive Bl-pictures

map, mbo g% d‘;odjré Sﬂl@yglgfé’r% RSt %@%I?tﬂtéf@q S404 (Step

he hunber 0 auc pI ctur es
s4qe()3)e of creating RAU map Ma shown in FIG 21, RAU map

can be conpleted after the c of a star
A oL e AT PleaRADICE IS aintbaPRattLact Dz agerates the

[N t r d I
P Mg, B gl S B R
mapp d¢Ia cae mdudlmgpictpuretuypre isfalenatidamedgarding td'ieaplcture

ol lfE SPGB Bl i
ﬁ% &S\Heesrrﬁe féid)strichypd '@ﬁ*m"@rﬁ%mehﬁr@'c‘%wée and the

g apparatus 400 determ nes whether or not the
IIkﬂroce%Sl l@dtherbeaatarpjmleorﬁ’ee fpjcture §Ddtli]ge33|3)\mabimtus 400

geficieteR T RA rAG LS e BiGur fn ERG, 2 SoIH G BAU map

MIEheant EReaﬁ'lS?tIWcﬁcét)é“é‘Q‘I@@HWcﬁté’élr@QVﬁ@ﬂ@ef i®S n@tdthere are
codes the RAU map M a using the variable | ength coding

ongniar Moreasangecusive BI-piotuees wasithevedhénadisplay order

DefRb i sPRrhEL 1RO UL, A St S mulRBEr P e Bictures.

In adases Of| dreRitph g rRAUL mds MI@GErRsLH, intFDGY20I, dflAermap can be
included in the stream STR (Step $S416). Here [

comp atecthaften the reingHf tah&rtértl@%th puctalr@ 'dnu.tlaet RAU is
de?@rmﬂ%%ss‘?rq 6¥ﬁ§r08vcﬁtc?§’ ‘?fci'rﬁ)rr Fnaﬂ h@h}%&t‘@gctures that

odi ng appar atus 400 Tep€ats op I ons
préééﬂe |@1dtsh:davtdmedemaimd stlaﬁ'tnrfgelemh:dauner&nd éallosv in decoding

0 be rocessed is found (NO at
Orggéﬁth@i;é t'B Lﬁ'ﬁﬁufﬁfd? eteldBitedappar at us 400
COMPNRL&ES #d ptEEli g c‘éﬁﬁhgt E%‘b%ra'b‘@‘s%bbaﬁete%ﬁh%s whether
operatiohs of FIG 26 storage area is
orpnevithes pjctabeadesdrmioed at S&emﬁféorlf ig Belast picture in the

Rﬁﬁg%:gép §§:’|,%t3t hg[nngﬁS,r vﬁjgr&ls SH‘?@ étﬁrteecgéVngtJ}?p%q:us 400
determines whether or not the processing has been performed for all
pictures which are included in the RAU. Here, if the determination
is made that the picture is a last picture (YES at S412), then the
picture coding apparatus 400 specifies and codes the RAU map Mla
using the variable length coding unit 411, and writes the RAU map
MlIa into the area obtained at Step S402 (Step S414).

Then, the picture coding apparatus 400 determines whether
or not there are still pictures to be processed, among pictures
included in the stream STR (Step S416). Here, if the determination
is made t'hat there is still a picture to be processed (YES at Step
S416), then the picture coding apparatus 400 repeats operations
from Step S400. On the other hand, if the determination is made
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Pighls data, Mawibe steced: B &

picture data may be stored in the nenory and those

data may be witten into the storage nedia after
waledenm2ni ng t he RAU map. (Fifth Enbodi ment) PCT/JP2006/300314

Furthernore, by recording a programfor realizing the

pi cture codi ng apparatus and the picture decodi ng

appar atus described in the above enbodi nents, on a

recordi ng medium such as a flexible disk, it is

en B34 I Gl ML O RSB0 S BRSSO 67 hen e
pléwﬁeeﬂ‘bmﬁE@ppa?é\tuQm)O aumpi€tes ealbx.plchngt opgratmns

di agrams showi hg a case V\/nenth ict I&
appaN&t@st%‘a hENBi QREr2tinBsde ﬁﬁ pﬁﬁr 5%@—5 2@&6‘??8&?0"399
arég Fsb%‘f*%v‘?gﬂg Al BHtagna0e 589%46&%@@%9@% is a memory

by uSi'ng a progfam which i's recorde
enroeﬂgnln dionpufeeli datassebhass dahid BAW) Ehdi RRU Fnap. dam and the

shows a .front utS| de view Bfet hﬂg@{%&xélbr@e&ﬂglﬁ Qﬁ&a may be

wrPe®h ‘Plf\té rt?lef E%gﬁglrﬁbﬁiab&ﬂ %Eérrﬁ?rﬁnﬁ‘@.ﬁ@ RAU map

exanpl e of f or mat o e flexible disk body
whi cﬁFlfthaEn'dmdbnagntb)f the recording nmedium. The
flex

disk b FD [ [ .
0 o R hatan iy recoRa 5 e REGasAng R TRz BB e picture
codiinly nP%@rétG'sréﬁﬂfﬁi@r]ﬂ%tHpé\’adlé'éoémg ndepapdtus described in
cirCunterence in a shape of concentric circles, and

theazhoveaembedEBgma: @ Entecerding:mediddy,sssehias anflexible

CrEROLE €555 o3RI B chRt MRS g T Hscrived i

théeébbd@deh’fb@mmleeﬁsdbv Calratlﬁde@?art@@nf lthplue edi §,Kstem
body FD. Furthernore 27C shows a str n‘ﬁcture

whi chl6Se 278xidf B, angi«ZBgdw@m:aJ@é\ai@ra{ lqﬂr@ngmwmg a
ca %%H{é’ﬁf I%&Pet&?jﬁ@\é?ﬁ%ﬁnaflﬁi dfécoghétﬁ‘ﬁé tJlal‘?codlng

picture c appar a e picture
apmamtw@sdescmbem ded abotvbe efmé)odulneedtskalnedyeléﬂized by a
is witten froma co uter s mvia a

th t
CoT BT OSHPLK T o ERDY ror DRGSRBIE WINER is obelaftgd on a
reE%Png‘?ﬂe@{ hheshlcht HE 6 RO PYe aPRK, at us and the

pictureg decodi ng apparatus Is structured in the
pr ogFa. s¥gBeshiows e firbati outsidie vievhofptlogrélexikle dlsk a
cr(r)ggdsé)gttxonal structure of the erxane disk, and a body of the
flexible disk body. FIG. 27A shows an example of a physical format
of the flexible disk body which is a main body of the recording
medium. The flexible disk body FD is equipped in a case F, and a
plurality of tracks Tr are formed on a surface of the disk from a
circumference towards an internal circumference in a shape of
concentric circles, and each track is segmented into sixteen sectors
Se in an angle direction. Therefore, regarding the flexible disk
stbring the above program, the above program is recorded in an
area allocated on the flexible disk body FD.
Fufthermoré, FIG. 27C shows a structure by which the flexible-
disk body FD records and play-backs the program. When the above

program for realizing the picture coding apparatus and the picture
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fromthe flexible disk via the flexible disk drive,
and transferred to the conputer system Cs. Note that

wao b@eamuve expl anati on has described to use t heCT/JP2006/300314
flexible disk as a recording nmedium but it is
possi bl e to use an optical disk instead . Note al so
that the recording nediumis not lim-ted to the above,
but may be anything for enabling to record the

progr r e
ackofhBrapMiRIEs B astatasy B LERE i ity Fo, the
prbBeaph ¢& un Fittenifronaepadat paterddysthen RAE adpexittle disk drive

header of the RAU, and the picture decoding ap aralg'us .
FDr[éferEUfU”"@‘F‘l@OJ@deMﬂWJ RARCEERLIS Héég‘affﬁ@cgalgh the picture

: i o i bl _ ;
coBy b AFpAIBtiSPndLe FIPSRE LR AR URAMOY Mstructurec
indha prygeéna gysteagdd teelifiexibievdiisi) themrdgriam is read out
frdti Ehe R HBlE HISH S i f1HPIG a6, RV csedBel Boterred to
théb@(‘fﬁvptl#@‘ ggg@@ﬁ{ dgivention has been described by

e a

usi ng ve enbodi ments and the respective
var i Adtenghabuthe habpves explanaéiam ohassdescribiad tied use the

eAUATO R4S ol eCaTENS WS ks HERTORETH use an
optiFH Bfsit NAstBare enbedi ARY thardtarieddifg Phe8fim is not

~conbi ne the 8resent invention wth other well-known
linaites) tagheanbayey, Hrutcony e polythingdesi @nabling to regord the

ach functional_Dbl 0 i jagranms
pr?ﬁl’%@?’ %gcgngglaﬁ Igglréai‘ga%‘lﬁpeg é@?"ll g:lzﬂ%%;é:géag a large
scal psi desgrife@aidve) aduording o tthe presentegnairiidon, the
circuit. These functional blocks can be integrated
picldpg 606ing anparydis agdsathe BAY HeaPitwa headar af dhe RAU,
' a sl [ Dy:(GFor, | e, iran b
ang Bel PRctle ST NGE SRR, £, e e dREY RAU map
befdhe ideicegiiatgedeachcpittn®) l3® dddtedtais | Gossildgsttemreduce

degaglingsSBRTPHOR o8 BneSheea i bgr B BEOY iR DAcK quality of
a P%F@%&féﬁégg‘é’éiH&é\@biﬁ?%%g}é‘}?ﬂ!—ﬁl%Yalggcktfd%’tiéﬁ is crucial.
Thenefose; theppsesenbdoayemtion has @ hligh poaciitak vabuase

a Fi ilsddgggﬂlbae%go%eﬁth% present invention has been described
by using the above embodiments and the respective variations, but
the present invention is not Iimitéd to the above. This meéns that,
to realize the present invention, a person of ordinary skill in the art
can combine the above embodiments and vériations, or can combine
the present invention with other well-known arts, as far as the
combination is sensible,

Note that each functional block shown in the block diagrams
(FIGS. 10 and 17, for example) is realized as a large scale
integration (LSI) which is a typical integrated circuit. These
functionali blocks can be integrated separately, or a part or all of-
them may be integr.ated into a single chip (For example, functional
blocks except a memory can be integrated as a single chip.).
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Array (FPGA) that can be programred after
manuf acturing the LSI, or a reconfigurable processor

WO poosl72b7 connecti on and setting of circuit ceP@BHIP2006/300314
inside the LSI can be reconfigured. Furthernore, if
due to the progress of sem conductor technol ogies or
their derivations, new technol ogi es f-or integrated
circuits appear to be replaced with the LSIs, it is,

of cours [ : WS ol Ag{es
in’plgﬁgn&t}q@%:cﬁg gﬁ%@'?uﬁ%’??@%&ggggcég g ’aén%YStem LSI, a
supeirags Rioedasivitra LSIFde peradipigeonbi g iecdieglegy ,of integration.
organi ¢ chem cal technol ogy, and the |like can be
app| 188 WEegratadowECHiipfRHRRLGNE iB Nl BVERS tO ShEnkSI, and
: flunGEA l.agk ani L f
it by EIPaheies s aQaicatln citut B 8heikial-Burpose
proutessenl i Iedsaalso dydésitdet td unse i anFidlddBsogrammable Gate

[ il Th i ct di { d, pict .
ATERE AR SiRatat oa e s oarag e e sbenu PsBRd ke LST,
U et . _ _
orcammSoAREL Bl teHsEcH wmyhe FrleopBrantetiing of
cinduiy dedlskinsidet thea, LSIdambehrgbosfigedes.ay- back, and

Is espegially useful for tigal disk peripheral .

devi BUECHST THArEn the ARt 1%,y PrRar8Rsncot oremaiconductor
te€h hbll@??liesCle‘f«l Mpelr driV&tine, CREW GerPPRIIBYISS WirChtegrated
~generates a coded picture si thrLaI bé codi ng each ]
cingudtsppraarcte heatepkcamwitidinehLbds) ildiss @heobrseppessible

pictur sal LGt ur di. t C 1.SLNGg ¢ .
to St :CsuTafidied, 1B5dRmRARENT, thel R b5HE rustrional
blGERET alse &M i ntegeaidant chrictiitlr e Woircfexsmysiei, t ibioeechnology,

a display order before a starting picture in the
organéssChamical tarhnreleay piandirtdesilfi candbenagplied to the
ab%kveei |Eﬁ1é‘ﬁ[§é’ﬂ‘6% i ndependently without referring to

any” ot her prcture, ‘'when the access unit is an open

t ypeNateedsatyramong dine fuadtientad blecksderhllyyunits for storing

r access uni ornati o

f ' h ;.o.an i :
dalenEh obP oo SRR ObparsarEd dsgankyntearatéaitc the chip, but

realized as a different function.

Industrial Applicability

‘The picture coding apparatus and picture decoding apparatus
according to the present invention can be applied, in play-backing
the VC-1 stream and the like, to all devices which have a special
play-back function, such as high-speed play-back, and is especially
useful for optical disk peripheral devices in which the special
play-back function is critical.
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suppl enentary informati on which indicates for the
access unit of the coded picture signal whether or not
w0 b@eioritependent picture is positioned in the PUB2AY6/300314
order inmedi ately before the starting picture; and a
witing unit operable to wite the supplenentary
i nformati on generated by said informati on generation
unit into the access unit of the coded picture signal.
2. The picture coding app@LaAilﬁ,!sc\ccordi ng to. daiml,
wherein said informati on generation unit is operable
to generate the supplenentary information which
includes a fla indicating whet her or -not the

1.i ndefeRdehirecoding PRPFSSIHF HEICh rIeRErat DI FostastPicture
sigfTP e /g €AIE pickl s M Slth BeckdSnfWHi R includes one
orposdite eietliias,t $eidpspiune aodéngi appdirates ycdrepoisnighe

2ccoPuining dritmpperable el SiHe HhivlHIFoRo DE coded to
gEIRERI & ') iHRielp drid @RET SRt A rE OWSRER! & Hdditioned indianéjisplay

suppl ementary I'nformati'on which indicates in adeco
ordedepetora a staeting pichurer dethea ggaaas enitypbtbe added picture

. icture. included in the agcess, unit of the coded .
el Pos vefiia s s dic e et istine 8ty “without
refefand t@ drfy SR Pictube] o efaitk WccksBAWN s & open type
operable to wite the supplenentary information at a
agsess: Ubit Befieheisaableitethe £aded lnedeferning tcasedher access
urﬂglt of the coded picture signal. 5. The picture
tli ng apparatus according to Caim1l1, wherein said

codi ag unhfolmathet abyenkepatiwrer aigitt hepierdependent generate
pi cture which has characteristics in which the .
SURRIEPBRAEATY pRERUNa iR vk Indigadgsdprdheepcgess unit of the
t) iat Las j re,i n c ' ; :
R L, STafighoRnRher) Br' AA RE TgepRiaday picture is
pgsitiorred i in tihe adisgdayunirtdeandmimedhiatélyalbefore the starting
.mpcrobl ocks in the independent picture are
p'EﬁW%\'—@ d, and to add informati-on of a picture type

:mng; @Al ity Aiiiachpirables tat ontfte | RAGPCGUYHIementary
information generated by said information generation unit into the

access unit of the coded picture signal.

2. The picture coding apparatus according to Claim 1,

| wherein said information generation unit is ‘operable to
generate the supplementary information which includes a flag
indicating whether or not the independent picture is positioned in
the display order immediately before the starting picture, and the
number of the consecutive independent pictures positioned in the
display order immediately before the starting picture. .

3. Thé picture '~coding apparatus according to Claim 1,
wherein "said information generation unit is operable to
generate the supplementary information which indicates in a
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6. A picture decodi ng apparatus which decodes a coded

pi cture signal in which each access unit includes one
W@e00m0TR0DPi ctures, the access unit of the codeRCPIRDUTI®BO314

signal storing supplenentary information which ‘

i ndi cates whet her or not an independent picture is

positioned in a display order imedi ately before a

starting picture in the access unit, and the

[ n pi ct:ur ej ROsht-yaped | di Y,
degBefiE e b f N P R 1BYC PEHEPCE PRABrE BEpEYer the cach
pictenedatcliuttb énddre lagceisshonit oéftére codetd pacuret bagnal.

pi cture, said picture decodi ng apparatus conprising: a

type determ nation unit operable to determ ne whether

or n t e it [
4-hi onne PRAAECESHITY op S AR corama T Salfdr

accesshandin; aaidnfwiritingonusit aiismeopanablieopboabiwerite the

SupRI ST GREA e P DAL AL A PRSTVDR BATer iy AcREETeIuded

in the! atPesacsRRSofRhe &édéaepm&@riety@naccess uni t; an
extraction unit operable to extract Tromthe access

unit a picture to be decoded by referring to the

suppl-enent ar y._i nf qr mat i ' -said i tion
5. obt af AreRlcter CORD 2 Blafiy 3kl e fy™.
decoghdmanpi said ec@_zq'imgctmitbyissabéeeab!@cttbon%en!efrate the
_ 7. The picture decodi ng ap%aratus according to Caim
indepeRdenth Pacturet mitiGhonh@s t charggsesistics oin which  the

ind b EHa RiGHErRre g 58 h PRl et Atariing Intre-coded

- picasid il datddweudiis pinal foll ders immdeited gl dvelieor €hé fetarting

. Starting, picture, and extract the independent picture .
iny@-cregsl E!Qﬁ&b’et@ € FEEEESIU MHeANEHE W '%'Prﬁ'hg‘t'%rrpl?@CkS In
. . : L .
thEANRSMIERE diEHRERTEhRaceotEdl ArRPED dRIRIAinbERN of 2
pichurendlype indicating hehé ndbpeadbaitispiast inkoathehéndependent
.picture to be decoded when the determ nation is nade
PI¢HYi€ t he i ndependent :

6. A picture decoding apparatus which decodes a coded picture
signal in which each access unit includes one or more pictures,

“the access unit of the coded picture- signal storing
supplementary information which indicates whether or not an
independent picture is positioned in a display order immediately
before a starting picture in the access unit, and the independent
picture being positioned in a display order before the starting
picture and being able to be decoded independently without
referring to any other picture,

said picture decoding apparatus comprising:
. a type determination unit operable to determine whether or
not the aécess unit is an open type access unit which is able to be
decoded by referring to another access unit;

an information obtainment unit operable to obtain the
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picture is not positioned in the display order

i mredi ately before the starting picture. 8. The
w@er@breodecodi ng appar atus accordi ng to d ai nP@1/JP2006/300314

wherei n said supplenentary information includes a flag

i ndi cati ng whether or not the independent picture is

positioned in the display order imediately before the

starting picture, and the nunber of the consecutive

pi -paSi [ a €lanid -

sAHIERTEAERTy Dby BFHBRE FLO AT R e iRl ™ AEA®Sald type
detdrhaicidtoonwmnit detepeinbbehat thee eradass byit & ¢hei open type

to the flag and the nunber included in the
aGHQSs EREHt ary i nf or mati on whether or not there are one

O MR cROPSEGHNY Uit RARRAMIENG BIRTHEET BRTthOBEEesS unit a

the display orderimediately before the starting
pipteteite;bextecaded bonrefarnpn g ttor Ese isug plésdentaryénformation

CSERER.EY el Lo B R AR g
af ter g@%o'd?ﬁapﬁﬂ‘i‘@'ﬂip@aﬁlérﬁ1dé§odé19cl1fé Pieffe EXth8cted by

decoded, when~the determ nation is made that there are
saideextraatiomdsritconsecuti ve i ndependent pictures; and

extract fromthe pictures included in the access unit

the starting picture positioned in the decodi ng order

7.and miHd wiesumoiddodied ap paratdssateyrdimietoaCtsim tale
starting picture, as the pictures to be decoded, when
the ddereimsanidrextyachinn wt isHepemble taore

: hd T q . N _

o S 5Pl B S SR AR s 1ARErmation
wlé\b@hg:rrbrt h@gw|iﬁﬂelp:eﬁTd/edﬂ1t1fp;DCtmfé 39 posititaies ih?thdﬂ&jisplay

ecodi ng aorder. or in e display order a picture e
orgkery H@n%?@ifiﬁeé&’i lﬁ@f@"d%ﬁhiens‘ié?ré' @ JuissuLa; t%,ncjamd saiyg
; ! e h . ,

T AR the! 11 depRREEHCpIchUIE 85 THRF RIS §6 HEecoded

whbe $hppdetenndnationh oistenade thathene omdepentdend picture is
or nore gonsecut.ive ir&%relpendent g!tétures
[

one. ) .
PRSIt 1§14 haSHISN & raam TArBESDEl Gori D retarting
piet@ré| BAdPhBt olextract the independent picture as the picture to

be decoded when the determination is made that the independent
picture is not positioned in the display order immediately before the
starting picture.

8. The picture decoding apparatus according to Claim 7,
wherein said supplementary information includes a flag

indicating whether or not the independent picture is positioned. in

the display order immediately before the starting picture, and the

‘number of the consecutive independent pictures positioned in the

display order immediately before the starting picture, and
- said extraction unit is operable to
detérmine by referring to the flag and the nhumber included in-
the supplementary information whether or not there are one or more
consecutive independent pictures positioned in the display order
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extract fromthe pictures included in the access unit

the one or nore consecutive independent pictures and
wWEr@bMTRe7 positioned in the display order aftePCT/iR006/300314

i ndependent pictures, as the pictures to be decoded,

when the determination is made that there are the one

or nore consecutive independent pictures; and extract

fromthe pictures included in the access unit the
: [ ' kbl ' .decodi ng order and
'"ﬁﬁ?%ﬂ?ﬁ%“ﬁ?%??f%é@§§Fﬁéﬁﬂ@ﬁdPQb ay 'order after the

st ar eixtga ot €ramethaspidierpgscing edetdoirbéhdeaadeds wignthe one

t he deterninaﬁjong%iénade tqﬁtgihe one 8r_nEre - .
Ordhy &N vECHRYE D RENGERLP L UIES AR d PiFtyragpogitioned in

th%ogf%.ﬂacfgybk'dér%f@@ﬁ"th@iﬁ‘@éﬁ@nm Bms‘“ﬂéé the pictures to

I nc one or nore pictures, sad pictu
bes deicald axbnywhien thesdeiemination ishoadatihat theod are the one

i ndi cat es vvhetther .or, not (ﬁm i:nde endent. _pjcture is

OrpdING 6REFSSY é"%@'E&e&&?% T8 R'ﬁ'ﬁ%_ ot @IF@ before a
st ar eidtgabt orBhe tie! pecaneessnenideal isatlecgeedss unit the
pi cture signal, the independent picture bein

stpobing dpicdure pardbiedied b dbhe béiesoslinge @tcgeltia]gd pictures

pobifiegf FEF 4R P BRNE U lfeEr s SRR ctleq as the
pietGtel &osbendecaeceat diwtteh otHé ad étclinindigobel s SAbde that the
suppl enentary information is stored at a position

ONg:Odr QiR CRNSEGUET Y@ IDFe patdent wirturad doangsitceyissd .
codi ng net hod of generating a coded picture signal by
- codi ng each picture in each access unit which includes
9.one crmqrpﬂetmis:uerce;@lingagppmrgtusaacwﬁdigngm@F(okzlati)m 7,
conpri sing: generating, codin ict ure to be ,
coded NEFEim ddin aURPIBME DFan io ALy ( nfisates dn the
ISP r ; [ I AR @ | ;
de iy oPHEPLalah T BIShRL} R £ MCRULR IR BFCHRS picture
inbkhu died ddeth ¢ redeqessdamit yawidt hout referring to any
ot her__pi,cture, e.access Pnil IS an open type

when t.
acce§§'gjrﬁ)f r\?/ﬁf:'cor{" ! Hﬁeo?%_r%% < 58ed by referring to ‘
anot H@te?ﬁﬁ?@sbyméfergm‘?'t@tﬂhw picA L tRpeasfthe each picture
_information which indicates for the access unit of the
indicRiediley dhe siuprdemastaey inforgiatiae whether or not there
are one or more consecutive independent pictures positioned in the
display order immediately before the starting picture;
extract from the pictures included in the access unit the one
or more consecutive independent pictures and pictures positioned in
the display order after the independent pictures, as the pictures to
be decoded, when the determination is made that there are the one
or more consecutive independent pictures; and
* extract from the pictures included in the access unit the
starting picture positioned in the decoding order and pictures
positioned in the display order after the starting picture, as the
pictures to be decoded, when the determination is made that the

one or more consecutive independent pictures do not exist.
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i ndependent picture is positioned in the display order
i mredi ately before the starting picture; and witing

wo bweoTRpt enentary i nformati on generated i n saP@I/JP2006/300314
generating of the supplenentary information into the
access unit of the coded picture signal. 13. A picture
decodi ng net hod of decoding a coded picture signal in
whi ch each access unit includes one or nore

ictyr e Seiuni g :of C i '

16, o ArEOe P RAEREST UMl By WiTERredEr el Bt etudes one
orvvi‘mgjﬁee i@trurra(?, S d ndgeelnlpm:ugjrf stamal conppsisimgned in

a display order i mediately before a starting picture

in t REPRIEBI_NIAIY }nffjﬂfanaﬁém Md“éﬁghtf@@aﬁﬁétvgh@tber@ not an
. ' .Rﬂﬁg i: i spl . far er: t ' .
m(glegjlteblre andﬂlgte?ﬁg %blp?étlgbggddg@o?egjI%ﬁﬁ?e%e(ﬂréjeénr??gqm(::dIatew
befotreoat stafténgi pictureainy thtehercqess wrdt shisdidi coded picture
.decpdi ng.met hod conprising ; determ.nin 1et her or,.
Sigia8 [ e iBaeBe iRt Pictiteoneiia i Bebthd 15 4 Begiiing order
befdrabl éo.éfi.@r@ﬁ‘h‘i_;ﬁd%fi‘ctﬁ}’ré elaprd | 'Eﬂaihg agplaertAceRSSdecoded

uni t; obtaining tthe supplenentary i1 nformation fromthe
indeceafmlamﬁly,ww%misaeﬁlemréngrtﬁ @ty othies pigdarehat the

access unit is the open type access unit; extracting

fromthe access unit a picture to be decoded by

11.ef emhiengoded PectilePERITAL atkoraig el Coairabiel ned in
sai d obtaining, and decoding the piCture extracted in

sai dwxereiet i sid 13upplemen anynhiiorgeatioan eks astwwdl at a

poifipH] RsToPREnuaeERke dp e Al Potl S37a B oar am
causi ng a conputer to execute: generating, by coding a

icture to be coded, an i-ndependent picture which is .
12.3031 & Bitddrencadin g pnefhedder ashieratingsa goded picture signal

o2 B BBt TP i Babn RS BRI el one or
moeé grictuges p saig picbere coding method comprising:

' generating, by coding a picture to be coded, an independent
picture which is positioned in a display order before a starting
picture'in the access unit of the coded picture signal and which is
able to be decoded independently without referring to any other
picture, when the access unit is an open type access unit which is
able to be coded by referring to another access unit;

generating supplementary information which indicates for the
access- unit of the coded picture signal whether or not the
independent picture is positioned in the display order immediately
before the starting picture; and

writing the supplementary information generated in said
generating of the supplementary information into the accéss unit of
the coded‘ picture signal.

13. A picture decoding method of decoding a coded picture signal
in which each access unit includes one or more pictures,

- 69 -



10

15

20

25

30

pi cture, when the access unit is an open type access

unit which is able to be coded by referring to another
W@ewess320mi t ; generating suppl enentary i nfor naPCDIP2006/300314

whi ch indicates for the access unit of the coded

pi cture signal whether or not the independent picture

Is positioned in the display order innediately before

the starting picture; andWW|t|ng t he suppl enentary

i nfo 0 [ ti th

suph e e B e b5 Y, SR B8LBlg ! Signglyestoring
sup@diesh én iy eirfflognaatiokd. whl@hogndmamas:hwmmmS@' not an

coded picture signal in_which each access unit

lnqi@EEUQ‘@glto@éCWr%ﬁepﬁiSUt'Qﬂég iha gisklay @iderfmmediately
be V\ﬁP'@da R trffrfgeiiu%ﬂﬁkﬁsfrf”th%g a%EEBlsemé“E Ahd Fhe! ?ﬁ‘élé@%ndent

or not an edendent p
p|¢mne033e||rcg1e;dosrt|@nddspha3a atidptay noedeat blefobef the startmg

tart t th d . the
o AT ACTs 5ol iy v

I t % g picture and being able to be
eco gﬁ%&@p gﬁt ytyvlpt‘nout referring to any other

pi ct s@id psatquod@;mdm(gammdz UmpUi N g o execute

detern‘}5 t@g whet h\%;% 8r not the ﬁccess unit I.s. an

t ypedSEREEILN{}G {WRRLERT; O I thE Bscaaéola@& kfya” dpen type
acf:é%gr UhMY WRi@Nakh@lblaces sise Uak ko delt abyf” l*éﬁ’e'ifhﬁlgmto another

suppl enentary information fromthe access unit
acesabd Writer mi nation is made that the access unit is the

o o oPER G GRS it R HEEY bfor OBl ResF Eh8 dttdss oot

wifei Pl siveint ety rimThert s iisnmeliaithed tiHe sricksblainisthe open
and decodi ng the picture extracted in said extracting.

type. ageeshtdYEated circuit which generates a coded
Pi €1 ULEeRUORE! T BLNACERED BhA! U B1hirkREd BECGER0ded by

uni t es one OF nore
refertréggatied thecustpphemprartiarg: |nformat|on obtained in said
obtaining; and ‘ ‘

decoding the picture extracted in said extracting.

14. A program which generates a coded picture signal by coding
each picture in each access unit that includes one or more pictures,
said program causing a computer to execute:

generating, by coding a picture to be coded, an independent
picture which is positioned in a dis'play order before a starting
picture in the access unit of the coded picture signal and which is
able to be decoded independently without referring to any other
picturé, when the access unit is an open type access unit which is
able to be coded by referring to another access unit;

generatmg supplementary information which indicates for the
access unit of the coded picture signal whether or not the -
independent picture is positioned in the display order immediately
before the starting picture; and
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a coding unit operable to code a picture to be coded

to generate an independent picture which is positioned
WO pooa/othi28pl ay order before a starting picture PCI/g#e06/300314

access unit of the coded picture signal and which is

abl e to be decoded independently withoutreferring to

any other picture, when the access unit is an open

type access unit which is able to be coded by

referri t qano r j e
ConelnifiRg MR S8BPIERESTE N inrefhatibh BRhghated in said

gandatimg et véistip p ledh eatasy fiofotimatdondasntourtid aefcesbeunit of
coded picture signal whether or not the independent

thgi %‘P@?@ PCtHE8I RIO8IRd in the display order immediately
before the starting picture; and a witing unit
operable to wite the supplenentary information

15geneAap eag tymswihdichrd ecodes ancodesr pidtareusiignalrinowhiieh each

access utglt of, the coded pict ufe& signal. 17. An
aCChtegr Attel! A&5 PN PEHTREEH oded picture

si gnghel na@ﬁe% aF6it aggesghanidodegl ugrgupRe 8f rﬁ@Festorlng

pi ctures, e access unit of the coded picture signal
susptpienm@nt@npl anferraayiamf srhiahi dndibates | mheldiers or not an

ingRBedadl Alotufl e PHAHRHR Joer sisplLiSidendfimediately

bafbgbusestdrtimg preese Mithe atddye unideraidiame mdependent
pi cture being positioned in a display order before the

pl@tta*reulhglrrg cPasitiangdodnng abiselay grdgschrfore the starting

ARG Al (ARG 1S ChRLATR(agE) ifsBerfhty™ without

refetgny ttatalm,noluhlet— piztugkl e to deternine whether or
not -the access unit i s an open tﬁ e access unit which
is a§ﬁ§jtﬂj'°&é'ad@c%%§'rtﬂlafgpélﬂpp értt@ BNBEHER: access

uni t 4 tgﬁhﬂﬁ%gﬁé/be%[]tth%% nl?%f“th@'a%c §r8flhe|§61é‘an Qpen type

btaln e su Fmati on
aqgeists, unienwhadhl itsy/yaénldeterbendleamdemmydeef%enmn@sto another
t hat th% access unit is the open type access unit;

access unit; .

obtaining the supplementary information from the access Unit,
when said determination is made that the access unit is the open
type access unit; | .

‘extracting from the access unit a picture to be decoded by
referring to the supplementary information obtained in said
obtaining; and

decoding the picture extracted in said extracting.

16. An integrated circuit which generates a coded picture signal

. by coding each picture in each access unit which includes one or

more pictures, said integrated circuit comprising:

a codlng unit operable to code a picture to be coded to
generate an independent picture which is positioned in a display-
order before a starting picture in the access unit of the coded picture

~signal and which is able to be decoded independently without
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an extraction unit operable t o extract fromthe
access unit a picture t o be decoded by referring t o

wo bweoTRpt enentary i nformati on obt ai ned by sai BICT/JP2006/300314
i nformati on obtai nnent unit; anda decodi ng unit
operabl e to decode the pi cture extracted by said
extraction unit.

referring to any other picture, when the access unit is an open type
access unit which is able to be coded by referring to another access
unit;

an information generation. unit operable to generate
supplementary information which indicates for the access unit of the
coded picture signal whether or not the independent picture is
positioned in the display order immediately before the starting
picture; and ‘

a writing unit operable to write the supplementary
information generated by said information generation unit into the
access unit of the coded picture signal.

17.- An integrated circuit which decodes a coded picture signal in
which each access unit includes one or more pictures,

the access unit of the coded picture signal storing
supplementary information which indicates whether or not an
independent picture is positioned in. a display order immediately
before a starting picture in the access unit, and the independent
picture being positioned in a display order before the stafting
picture and being able to be decoded independently without
referring to any other picture, |

said integrated circuits comprising:

a type determination unit operable to determine whether or
not the access unit is an open type access unit which is able to be
decoded by referring to another access unit; |

an information ‘obtainment unit operable to obtain the
supplementary information from the access unit, when said type
determination unit determines that the access unit is the open ‘type
access unit; |

an extraction unit operable to extract from the access unit a
picture to be decoded by referring to the supplementary information
obtained by said information obtainment unit; and
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a decoding unit operable to decode the picture extracted by
said extraction unit.
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