WO 2006/038716 PCT/JP2005/018735 DESCRIPTION PICTURE CODING APPARATUS AND
PICTURE DECODING APPARATUS BACKGROUND OF THE INVENTION 5 (1) Field of the

Invention Th%%(s}&% invention relates to a picture coding apparatus which codes a moving picture, a

stream which’is gener?égt7e18 by an image coding method using the picture 883(%52%‘}5 “éf‘-‘é{%ﬁs, and a

picture decoding apparatus which decodes mgml (2) Description of the Related Art Recently,
with the arrival of the age of multimedia which integrally handles audio, video and pixel values,
existing information media, for example, newspaper, journal, Television, 15 radio and telephone, and
other means through which information is conveyed to people, has come under the scope of
multimedia. InPHERIRIEMIiDIdHa AETRARS BUED AN ENRIHOhURWHIIRGODAMNYG diaPARAT U6t also
graphic symbols, audio and especially pictures and the like are related to each other. However, in
order to include 20 the aforementioned existing information media in the scope of multimedia, it

appears as a BF&ECREROY N QENT EER MWEREEPM digital form. However, when estimating the

amount ofinfoypgtiefe R REFEINE AAFDPEGR aforementioned information media in digital 25 form,
the information amount per character requires 1 to 2 bytes whereas audio requires more than 64 Kbits

per second (telephond HuAAERSERE HY8RHS BicialatR] iR SnRtifd High GoDNBiR PRATEHSd
(present televigiaicieceptien qiatity)ihgeisiora:# isanetrealistios fand egiba vast eanoyntef
information directly in digital 30 form, via.the information media mentioned above. For example, a
videophone hal BRBHIER oL R OB el B o el MERF e Gt oroEe BRURH e B (SON)
with a transmigditinirstedefiodtiing apparatus which decodes the stream.
10
{2) Description of the Related Art
Recently, with the arrival of the age of multimedia which
integrally handles audio, video and pixel values, existing
information media, for example, newspaper, journal, Television,
15 radio and telephone, and other means through which Enfo‘rmatilon is
conveyed to people, has come under the scope of multimedia. In
general, multimedia refers to a representation in which not only
characters but aiso graphic symbols, audio and especially pictures
and the like are related to each other. However, in order to include
20 the aforementioned existing information media in the scope 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
25 form, the information amount per character requires 1 to 2 bvytes
whereas audio requires more than 64 Kbits per second {telephone
guality), and a moving picture requires more than 100Mbits per
second (present television reception quality). Therefaore, it is not
realistic to handle the vast amount of information directly in digital
30 form via the information media mentioned above. For exampie, a
videophone has already been put into practical use via Integrated
Services Digital Network {ISDN) with a transmission rate of 64



-1 WO 2006/038716 P.CT/JP2005/018735 Kbits/sec to 1.5 Mbits/sec, however, it is impossible to
transmit a picture captured by a TV camera. This therefore requires information compression
techniques, and for instance, in the case of a videophone, video compression 5 techni%ues compliant
with H.261 ant3Y64%8€ i dards recommended by International TelecommuMitoH187%5
Union-Telecommunication Standardization Sector (ITU-T) are employed. According to the information
compression techniques compliant with the MPEG-1 standard, picture information as well as 10 audio
‘information can be stored in an ordinary music CD (Compact, Disc). Here, Moving Picture Experts

Group (MPEAPRE8ASGiciRationa R S8 0o PREYSTestiol? of FHOORR ittt Sigias ting the
MPEG-1 is a stafdaed dhpt oeapragsesMdea sigrals down to 15 1.5 Mbit/s, namely, to compress the

information included ipn TV , signals approximately.down to a hundredth. The lity targeted by the
MPEG-1 standard wé@‘r‘ﬁe&?ﬁg‘ﬁfi’dﬁf g@gért%ségﬁévgrg qg&%ﬁrﬁ@& A ratg iﬁrﬁérﬁéﬁﬁi%g%t 1)(5
Mbits/sec, t.hare_)fsbréo ™ ﬁEﬁﬂcetamarﬂEemBEh mh_’neaviwei/d &Dmbm tlvéﬁeqﬂem&ﬁim even
higher quéalltyt@ghulﬁleg ';lge ge&gé)éﬁéqﬁ]dca%i%ahtﬂ%é&ansrgﬁt&wg npﬂ\ﬂg% pictyge ﬁ@g%at a

transmission raté o the present circumstances, a working group (ISO/IEC
JTC1/SC29/WweIapreeisist) in charl@¥ of the StakRiERdi&dAlof the I MPEBITHAHCREMPEG-2

has further stengardizedMB Rt Wiishigghiexis AGLFeRANSION ratsepRerion i thergne gedieved by

the MPEG-1 and the MPEG-2, allows coding/decoding operations on a per-object basjs and realizes
a new functio TRy tAESEELN i HeRIdNAR FRB HPMRGRBRREE IR SBHARIGIYES N of the
30 MPEG-4, therainliwas (oisirbardmerglow fibrate cadipichoaweueformation as well as

10 audio information can be stored in an ordinary music CD (Compact
Disc).‘

Mere, Moving Picture Experts Group (MPEG) is an
international standard for a compression of moving picture signals
and the MPEG-1 is a standard that compresses video signals down to

15 1.5 Mbit/s, namely, to compress the information included in TV
signals approximately down to a hundredth. The quality targeted
by the MPEG-1 standard was medium quality so as to realize a
transmission rate primarily of about 1.5 Mbits/sec, therefore,
MPEG-2, standardized with the view to meeting the requirements of

20 even higher quality picture, realizes a TV broadcast guality 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
25 MPEG-1 and the MPEG-2 has further standardized 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
30 MPEG-4, the aim was to standardize a low bit rate coding, however,
the aim is presently extended to a more versatile coding including a
high bit rate coding for interlaced pictures and others. Moreover,
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the aim is presently extended to a more versatile coding including a high bit rate coding for interlaced
pictures and others. Moreover, -2 WO 2006/038716 PCT/3P2005/018735 the ISO/IEC and the ITU-T
have jointly d&\() Jg(pe R%? a next-generation image coding method, a star];% %zatl on of MPEG-4

Advanced Video Ing (AVC) with a higher compression rate, and curre oore §sg?Motion

Picture and Television Engineers 5 (SMPTE) attempts to standardize a VC-1 (Proposed SMPTE
Standard for Television: VC-1 Compressed Video Bitstream Format and Decoding Process, Final

C ittee D 7. t too] and the lik

pased o the MEARL IS MARE. 2 e MLe4 SR lo T OB SRR oo 1 used for
next-generatisredtigarisia pemphevad @l eneés Ssuch thod BEJ-$§§7MGBDE)‘GQ@ DHMYR Defidition

(HD) DVD. nuaspstilel (A8 & aaRyinapiclgPRIiGaREn BhRIBIaRKARaurme Egriomed

by eliminating redundancy both in spatial and temporal directions. Therefore, an mter-prcture 15
prediction codf T RRAEN alﬁrgcé?*ﬁé’du@r%g W’[@Mpd?éﬁ'ﬂéﬂ@nd%ﬂ@y Selpvirsn nefieHEERI §enerates

a predicted picirerorEy Mleskiptdleskbasisariizelaroncetq prippao suaeduerpipysge and
then codes a iffer aI value be&é r_{;t e obtained predicted plcture and a current picture to be

coded. Here, f))rEt %Vésfgr% 2 QBN EESRGR siictsPand kS E5REnEd ighe AN used

for a progreséhecpidivig wheteas }t re;paeséommfra:ee o ﬁeﬂd&vrtewsrsed@qrmoﬁterlamy picture.
The interlaced ure re | Wh| ingle frame.co SIStS ftw e res ctively
e i Bt

having differen ot orrs (5I1§5t%fjc l?rgdt 2fle:

decodrng an
processing a §rnglmnetheé&hefe@a fYehg; a8 mndidttRioEas :str@mmkﬁeld sﬁ'bﬁu‘rb:dépmdlng on

a block i thedlame+BPIFYIe 10 WRIEH & INAsRICIHERIPIISHN 63Y19 1S disk peripheral

devices, such as a Biu-ray disc (BD) and a High Definition (HD) DVD.

In general, in coding of a moving picture, compression of

information volume is performed by eliminating redundancy both in

spatial and temporal directions. Therefore, an inter-picture

15 prediction coding, which aims at reducing the temporal redundancy,

estimates a motion and generates a predicted picture on a

biock-by-block basis with reference to prior and subsequent pictures,

and then codes a differential value between the obtained predicted

picture and a current picture to be coded. Here, “picture” is a term

20 to represent a single screen and it represents a frame when used for

a progressive picture whereas it represents a frame or fields when

used for an interlaced picture. The interiaced picture here is a

picture in which a single frame consists of two fields respectively

having different time. For coding and decoding an interlaced

25  picture, three ways are possible: processing a singie 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”,

30 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

-4



performed without reference pictures is referred to as an "I-picture”. 30 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 -3 WO 2006/038716
PCT/JPZOOS%@S"?%%O%%?ring simultaneously to two pictures is referred td gg{g)é 56"&&@%”. The
B-picture can refer to two pictures, arbitrarily selected from the pictures whose display time is either
forward or backward to that of a current picture to be coded, as an arbitrary 5 combination. However,
the reference pictures need to be already coded or decoded as a condition to code or decode these

-picture, P-pi&{RENAH EEpRHEE eSS WA SAd TBreRiclgtanss dsowinlPar@ficttfe &Sthe
conventional MREGE-EsEeam Pheswicruir G cHip, therstrean 1@ acentdings, therWigFLpiR standard

has a layered system. The stream is made up of a plurality of Group of Pictures (GOP). It is possible
1 et & movRE BELGR SHRTTD QER MR AR AR mPIRt, ST (ReEBE A0 BASE ot vsed
coding processiuk wWhisl rearsathatfasstacting pictiretinbet 6 OB isedetders ancessnonatyl5 The
GOP CO?iStchfn%ﬂHga[”%/n()f pﬁtu&as\,{ggc hbeipgflé%:zt}ucre, F?‘-:;}qﬁicture and B- g)ct re. The séream,
GOP and picture respechvefy inclide'a Syncﬁronous S|gn%I %y “(J:Wr?dl'gg b Engéﬁ:?% een
respective unitoadad £hadeled dexd isslatccondinarly incliioigd iortte cosietihvasant ROFSS. 2A and
2B are exampﬁgﬁﬁftﬁl%? 'g@rBs__Elg&Hrfeepf pictures according to the MPEG-2 standard. Shaded
pictures in FIG. "2A are reference pictures which are referred to predict other pictures. As shown in

FIG. 2A, in the MPEGPtanddrda PhidtBrea (Pichidd FRNTFS, ShO WYY ¢ BEsMEAH R pleditied from
one picture, 2ecp{Aeh HiiaTEnpp Ecpiotuseradiose displaHimimmedialely prepsdesthabph the
P_plcwr%bB_pécctggercg?%ur%bB]th%Z’MBéE(BE% standard has a layered system. The
stream is made up of a plurality of Group of Pictures (GOP). Itis
possible to edit a moving picture and to perform random access on
it by using the GOP as a basic unit used in coding processing. This
means that a starting picture in the GOP is a random access point.

15 The GOP consists of a plurality of pictures, each being I-picture,
P-picture and B-picture. The stream, GOP and picture respectively
include a synchronous signal (syn¢) indicating a boundary between
respective units and a header that is data commonly included in the
respective units,

20 FIGS. 2A and 2B are examples of a prediction structure of
pictures according to the MPEG-2 standard. Shaded 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,

25 either I-picture or P-picture, whose display time immediately
precedes that of the P-picture. B-picture (picture Bi, B2, B4, BS,
B7, B8, B10, B11, B13, Bl4, Bi6, B17, B19, or B20) can be
predicted” from one picture whose display time immediately
precedes the B-picture or one picture whose display time

30 immediately foliows 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 subsequent to I-picture or
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B7, B8, B10, 1311, B13, B14, 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 30 immediately
follows the Bigicture both of which can be either I-picture or P-picture. The ?ositions of the B-pictures

0 2006/ Wes 88638716

8716 . : : : P
are arranged in the s?ream, either immediately subsequent to I-picture or 4
PCT/JP2005/018735 P-picture. Therefore, at the time of performing random access, all the pictures
subsequent to I-picture can be decoded and displayed, when decoding starts from I-picture.

Regarding a structure of the_ GOP, the pictures from 13 to B14 can be considered as one GOP, as 5

shown in FIG P2BIERampi& 811ef 0565 2 HitRRaHMRAGiREl KFuRiie 68 IRBARGEESTdIAY to the
VC-1. The strepan praereirgda ey Gehalse hasithe same rsieciive 08 sessribied: 5y ithgad PEG-2

standard. However, a. random access point is referred to as.an "entry point" which is ad lo with an

entry point he‘é"%@?éﬁ& e I-%@‘)?SD&QWO 'Rh‘étiéﬁ?ry p%aﬁﬁ ?Jggﬁgxtaeﬁfﬁ}"ﬁgﬂﬁqsof ?%??1 om

access unit (RAQY, whehpistegqayaieniriol GnEoGERIR aczordirgdo tisedd P& a5 stavwl @) PHameafter,

the RAU accog ig%ff éﬁq%yg-lj%rgégrggatﬂ,‘%%;"random access point (RAU)". Note that the RAU
ic e

can store user data regard_ing pictures in t AU (user data at Entry-point level), and the RAU is
arranged immediatelyr${hs2d&ehtcts ghea entey)) poihin th8asieifl HeiEetpies ot fHetirascacdstding to the

VC-1 are desgubgtle icthe VCrh dne: -RIGtH8 cBRGINE URsPIFELE BT8 3lRdalined;aglerhese

I-picture, P-picture, and B-picture have the same Fézdlctlon structure as described for the MPEG-2

standard. In tRENETUrR &diftsPE IR Bnd0E thite YRS 6f BickiaNdard are HRWEMR dedined
types, which awendlgpRestpictdre anst Be-pisturecin® Skippetdigivfeisiapiciiechhich daes not
include Y p%%gaat%, entry point header (Entry Point HDR). Data from the entry
point to a next entry point is a random access unit (RAU}, which is
equivalent to one GOP according to the MPEG-2 standard.
Hereafter, the RAU according to the VC-1 is referred to as a “random
access point (RAU}”. Note that the RAU can store user data
i5 regarding pictures in the RAU (user data at Entry-point level), and
the RAU is arranged immediately subseguent to the entry point
header.
Here, types of pictures according to the VC-1 are described.
In the VC-1, the I-picture, P-picture, and B-picture are also defined.
20 These I-picture, P-picture, and B-picture have the same prediction
structure as described for the MPEG-2 standard. In the VC-1, in
addition to the above three types of picture, there are two more
defined types, which are Skipped picture and BlI-picture. The
Skipped picture is a picture which does not inciude any pixel data,
25 and treated as a P-picture having the same pixel data of a prior
reference picture in decoding order. For exampie, 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).
30 (1) Display order: Picture 10, Picture B2, Picture P1, Picture
B4, Picture P3, Picture B6, Picture S5 (Note that the picture
represented by a symbol including I is an I-picture, the picture



25 and treated as a P-pictuke 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 089

eration of decoding the stream is performed in both (1) and (2). 30 (1) Display

order: Picturewl%?%?é%rel%z, Picture P1, Picture B4, Picture P3, Picture B&} ) *Note that the
picture represented by a symbol including I is an I-picture, the picture -5 WO 2006/038716
PCT/JP2005/018735 represented by a symbol including P is a P-picture, the picture represented by a

symbol including B is a
picture. For e&%ﬂ‘ﬁ?@?fﬁ

-pi , and the pict ted b nbol including S.is a Skipped
Ve S MRl a6 TS P endimE A Ut P bl of

the pi_ctures remp_seaéd@eddmg ardemni2) Meplegi m_:pl@:i_@iatlme;m;tlamurarﬁi,tﬁf@tpieﬁatePicyure
B4, Picture P?g,epl%grgnl%ggigyr% PS[5 m@%pifs; %hcq Eg{ﬂg I|O e,sdafga g%égé%%%rg& Igépge cture is

especially usefqu enp
middle of the ®&DI) Sikp

iCtures are S or examplé€, iima Case W ures are Sfi in the
pebgionicds eee GsediwhareShippettresiatesell, foll kgamplmavhése there

are icurg 10:piGHE RIS 02 LTS PRGN AR SHCRIBERe oIt o

reduce an amount of data to be cdded. 15

urthermore, Bl-picture is a picture havi teristics

of the B-picture and kpitbre VR eQssteicRiGteie BOpidtirturss BRe Bipltire RharBigErs8Cs in
which decodingorderig different; Fam display prdgreand espifiurerisngl & eefarence Aigtye for

other pictures._In addition, the Bl-picture has the I-picture 20 characteristics in which all macroblocks
are applied withPa intra-picture coding and the picture is not predicted from any other pictures.

The Skipped picture is especially useful when pictures are still.

For exampie, in a case where the pictures are still in the middie of
the RAU, Skipped pictures are used where the pictures are still, for
example, where there are picture I0, picture P1, picture P2, picture
P3, picture 54, picture 55, picture $6..., in order to reduce an
amount of data to be coded.

Furthermore, Bl-picture is a picture having characteristics of
the B-picture and I-picture. More specifically, the BI-picture has
the B-picture characteristics in which decoding order is different
from display order, 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 applied with an
intra-picture coding and the picture is not predicted from any other

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
inciuded in a picture layer in @ stream. However, the picture types
indicated by the picture layer are defined as following, depending on

For example, in a simple profile, picture types are indicated as

10
15
20

pictures.
25

profiles.
30

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
advanced profile, picture types are indicated as I-picture, P-picture,
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Next, a method for distinguishing the I-picture, P-picture, B-picture, Skipped picture, and Bl-pictures is
described. Basically, 25 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
picture layg ot

following, depenc}lﬂr(llg {gﬁhf)’rofiles. For example, in a simple profile, picture }%Tégpé?%slnlgﬁggted as 30

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 advanced profile, picture types are indicated as I-picture, P-picture, -6 WO

2006/038716 RCT/ 05431 -pi I-picture,.and Skipped picture. Here, in both of the
ECHTE&]#:L%% 9 g;léé;l ﬁwyg?glggqe g;ci:

. : . picture. . ; )
simple profile an main pr IS" Impos 0 di tmgws% the Skipped picture by using the
picture types in the pltglie ldyeb et tind: the siseiehpre fihearbitchih® pictire paeflsizétofsone or
less byte, the pichiedsielinediasitng FSiRPePigi: rt iR, th in_Qrofi ne picture
type is defined tgtrgep_resent B-|c_)qii§ttur(=;%J or Bl-pictur§%§ ?r%aq ip i?s,crq%n%%sﬁsqi/blléestom ﬁg‘fﬁmgu%jﬁ%{g?cture
from Bl-picturdY B&Sedor % Rictiien /5y an M6, thita bbck diag§envEwingm pichitsadading

apparatus foryraiiptagrbe eonveationdrimage ragingyaethase ARigiyre Gedingrapnaratus 890
performs comgressed codirg%:r vari;béeﬁ%?th codinﬁﬁ, and the like, for an inputted picture signal Vin,
n

thereby transf W@ ikt si ATPE it SRR TR ISRERT) S 85 8GR Ahe picture
coding appardts @ofine ccobprised ad semodti@r pstiraatornomieiopi ecopetiongwmgensationsunit 802,

quantzation LIRS Bl amter ST U A AR 0 o . i ATaeP 368 ibiens 20
memory 809, Bisilited 81DEa variable length coding unit 811, and a
10 FIG. 4 is a block diagram showing a picture coding apparatus
for realizing the conventional image coding method.
A picture coding apparatus 800 performs compressed coding,
variable length coding, and the like, for an inputted picture signal
Vin, thereby transforming the picture signal Vin into a bitstream
15 (stream) Str to be outputtad. The picture coding apparatus 800 is
comprised of a motion estimation unit 801, a motion compensation
unit 802, a subtractor 803, an orthogonal transformation unit 804, a
quantization unit 805, an inverse quantization unit 806, an inverse
orthogonal transformation unit 807, an adder 808, a picture
20  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
25 picture, and outputs the differential to the orthogonal
transformation unit 804. The orthogonal transformation unit 804
transforms the differential into a frequency coefficient, and ocutputs
the fre'quen'cy coefficient into the guantization unit 805. The
quantization unit 805 quantizes the inputted frequency coefficient,
30 and outputs the resulting quantization value Qc into the variabie
length coding unit 811.
The inverse quantization unit 806 inversely quantizes the
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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‘}}[/(i)n an(/:I apredicted 25 picture, and outputs the differential to the orthggona_l
transformation ot 802 the orthogonal transformation unit 804 transfornfstHA aMFeRHA into a
frequency coefficient, and outputs the frequency coefficient into the quantization unit 805. The
guantization unit 805 quantizes the inputted frequency coefficient, 30 and outputs the resulting
quantization value Qc into the variable length coding unit 811. The inverse quantization unit 806

inversely quaft/@8 &4 U v 8al6s/B88 16 BEHTPSH0%6 18785 M EarRita HR L AIlRANEM S der to
restore thehor'tgm*ﬁ' | tﬂanfpca/n cogfzﬁ@iﬁmtsat\ldh@uf@gtaﬁhegr?]wqm@]ﬁequef@@m@ﬁimer% (t)@rtée f
inverse orthogonal transformation unjt 807. The inverse orthoggnal tfransformatjon unit 807 performs
inverse-frequzﬂ&??t?an&B%h]%%Bﬂ%zn t gq%%%erwg'c%ﬁcigrﬁ&o bé@hsforrii‘l? inténa}’eiﬁ%
differential, arzbiutputsithle pieel itfeneatiab o the kdds BO®.e Mt add el B808-add&rthe ety
differential wi j‘ﬁ%’i ' ich. frQee iqQn.c ' njt.802, and
generate% a dtge}(%-ggefgplcturfe%.& %f'l#eﬁ s%%cﬁ}é%%ﬁg&eﬁﬁéﬁﬁéﬁg (?ec%]ged[gp&%ﬁrae? Hs?lgndsjtlrwuté%eé to be

stored, and theiyetstictepistiital iosdred g ihé prrRiahdiftryesnd a0mttb athgdsand0the motion
estimation unit 81 i yéioliothe.pigrasiopak¥indsriapelitaddn witls of rpaeipRiackspseairhes the

decoded pictures (reference pictures) which are stored in the 15 picture memory 809, detects an
image having ¥H& AibJEsitHER UiFkag e fePam AR R LTBOLIRRI SR BS 158 HrRefure 8ign0%n, and
determines a g@tieraaionMydos insicaging adecatiarhef thaitkRIB10 is On when the

10 decoded picture is instructed to be stored, and the decoded picture
is stored into the picture memory 8069.

On the other hand, the motion estimation unit 801, in which
the picture signal Vin is inputted in units of macroblocks, searches
the decoded pictures (reference pictures) which are stored in the

15 picture memory 809, detects an image having the most similar
image to a macroblock indicated by the picture signal Vin, and
determines a motion vector MV for indicating a location of the
image.

The motion compensation unit 802, by using the determined

20  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

26 RAU start location, then instructs, using a picture type P%, the
motion estimation unit 801 and the motion compensation unit 802 to
code (inter-picture coding) the  picture as a special
randomiy—acces'sibie picture, and further instructs the variable
tength coding unit 811 to code the picture type PL.

30 The variable length coding unit 811 performs variable length
coding on the gquantization value Qc¢, the picture type Pt, and the
motion vector MV in order to generate a stream Sir.
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The motion compensation unit 802, by using the determined 20 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 pic‘:Y 181858 d8ded is at a 25 RAU start location, then instructs‘,’%iﬁ@"gsﬂmmn% type Pt, the
motion estimation unit 801 and the motion compensation unit 802 to code (inter-picture coding) the
picture as a special randomly-accessible picture, and further instructs the variable length coding unit
811 to code the picture_type Pt. 30 The variable length coding unit 811 performs variable length

coding on the quantiz5fith vaudSO@ tHE Pfur8 GEEBT afd ! Hotidn PécterMvae ordin®

generate a strgpaBtit® WON200f035 &k3i PR L IRAROSEYSVR L IUEa b ismadieck diagsanmghowing a
picture decodingeaﬁa% atu.? 900 f%r realizing the conlventl?ﬁ%lmaﬁe decoding method. The reference
numerals in FIB assigieltEeRnGEd UG 18 Bl and SRR IRRE SFel4RNHER same

manner as 5 dasidsbit fdiGhespietnck thoelitiycpparatts fopEaiangtiiaecenyveptinnahineaga oding
method in FIG, 4 the detajls, of nits, are pot ribed hergin below. The variable length
decoding%uni%%iéﬁgc%esfﬁ% s?ﬂe%ampég?agr% c‘f’gjt%llj?t‘ thegl §§§rﬁ§%§on%&]ué~ ?ﬁ:,}éi Rfer ﬂge picture
10 specificatiGiP ¥ e soRIndEes ety pe ethtd hbtdituedtosMhand tre tkedaltsegficture
memory 809 ¢bigiis (g PRONSE G VRELRHAM dllE-MOiPH ePgIpensation unit 802 obtains the picture

type Pt, the movement vector MV, and the reference picture specification information Ind, and the

inverse quantization uhitBYE B BIRARRIRE Hesasiien LR cderedesddisgiy pamrfiad by the
picture memog309 gthegnetortaempansatiuint0%and thec, a reference picture

10 specification information Ind, the picture type Pt, the motion vector
MV, and the like, The picture memory 809 obtains the movement
vector MV, the motion compensation unit 802 obtains the picture
type Pt, the movement vector MV, and the reference picture
specification information Ind, and the inverse quantization unit 806

15 obtains the quantization value Qc. The decoding is performed by
the picture mem'ory 809, the motion compensation unit 802, and the
inverse  guantization unit 806, the inverse orthogonal
transformation unit 807, and the adder 808. The operation of the
decoding has been described with reference to the block diagram of

20 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

25 902 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 piay-back, performed by the

30 conventional picture decoding apparatus 900. Firstly, the
conventional picture decoding apparatus 900 detects, from the
stream Str, a header of a picture to be decoded at Step S1001.
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inverse quantization unit 806, the inverse orthogonal transformation unit 807, and the adder 808. The
operation of the decoding has been described with reference to the block diagram of 20 FIG. 4

showing the picture coding apparatus 800 for realizing the conventional coding method. A buffer
memory 902%%a2€r§§(é%rﬁg?§/"gfor storing a decoded picture Vout which is outfj)l%ré% r’%%%ﬁé%dder 808,
and a display unit 903 obtains the decoded picture Vout from the buffer memory 25 902 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 durin cial

oiay-back, sutH B8 RbBLEBalt iy EREC SBMEILT) RIS b S S eAtIAG TR e

apparatus 908xdarailycthe bameahtionakpisiote dedydieg apparatusc@ifedetacti; ot the thieeam Str,

a header of a picture to,be decod d@igsrteg 51‘98%. ] eW 99@( 3%71%,@ F,’-ST/ 5&995/1%18885 Then at
odm ines, i

Step 1002, th E H\’;gntigﬁ/a%rpic% 5 E; apparatus exa aSed on a'picture type in the
header includeddo thed pictubé |aFbepwhaHe By nbbthe Gtartingd) Pictueé npsusiebel @eeodrg. At Step

S1003, tgetgogg%aﬁigea'sp&@ﬁ%g%%gﬂgn aRRYELLS WO fstermings whetherar e Kispigiure is

examine ecoded at Step if the decoding needs to be decoded, then the processing

proceeds to EpEECTASH e HigP &@@12@ BEsihéhied o B bsREs FoP e BFRE8Sing

proceeds to SigRASEARS pFiely st SERcTESs the copvgntianpd AictRiflecyditk1p RipDaeatus 900
determines whether or not the processin co;tnii)le'r;gs ev%n for a last picture to begla{-b%cked, such
Q9ete g, the

as a last pict @SN RADSE S Qo & 56 IR ORESTHHS BrSteRs bfdtessing

repeats the stgp® N SkepA1Y04 tos32008, 14051 thieelast picture ispropéssade thie pratiessing

complet%. apparatus 900 determines whether or not the processing completes

even for a last picture to be play-backed, such as a last picture in a

RAU or a stream, and if there are still pictures to be processed, the

processing repeats the steps from Step 51001 to S1005, and if the

last picture is processed, the processing completes,

15 However, in the above conventional picture coding apparatus
800 and picture decoding apparatus 900, there is a probiem of a
large amount of processing load, during coding the stream Str which
includes Skipped pictures, and especially during the special
play-back such as high-speed play-back.

20 FIG. 7 is an explanatory diagram showing the problem in the
above conventional picture coding apparatus 800 and picture
decoding apparatus 900.

in {8) of FIG. 7, a structure of the conventional RAU including
the Skipped pictures is shown. The RAU is comprised of

25 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 Skipped pictures. When such a RAU is play-backed
at triple speed, the conventional picture decoding apparatus 900
attempts to decode the 1st, 4th, 7th, 10th, 13th, 16th, 19th and

30 22nd pictures, sequentially to be play-backed. However, pictures
to be practically decoded are only first I-picture and the fourth
P-picture as shown in (¢) of FIG. 7.

- 10 -



15 However, in the above conventional picture coding apparatus 800 and picture decoding apparatus
900, there is a fioislemecafres gk amauRAdf prodbssiogrveditidural gstreting i, stheamiSunehich
IncludeScfé@%ﬁd PisBrarafnd eeeeéaﬂbrdm@em%@%ﬁétdev BAGlHEYRR andtighesperd jay-back.
20 FIG. ¢ 8§ ?&“"‘ISBY gggggarﬂgggwcg@getg%gogﬁg 0‘183988"%“%3,:&%8%00"'”9
apparatus 8 icture decoding apparatus trycture 9 entional
RAU incRRIAR tﬂeongﬁsrﬁe HREnRGE SRk PiLTR AR cweea & DS hiEntyAEPhilres n
which th@iphaies Rrerstinig tasfehewvania fnbwing ISctdret i pidodm§leeasting aareifith and
later picB06s asedl Sppedipieturdss Wiien $0¢h, a 34 isl Btay-bitkecarad triHedpSiip pasl
conventi F&L{P&L{I@ ggfé}ﬁupg@ Rﬁ[ﬁ@ attempts to decode the 1st, 4th, 7th, 10th, 13th, 16th,

19th and 30 22nd pigture ntially, ck to.b
decoded are 0 fFIJ Eﬁ% e§q§§8‘{ﬁe % ?ﬁeDPﬁéﬁ 8%&:@ gr?f% c(t#!—?% %Oﬁgjerﬁ% ?rﬁaééns that,
in a RAUT ({ BRvermoHanteash SIctHe pie @%e@&ﬂ?ﬁ@%a@ﬂ% IRIELURn A BRI

whether appardheeomaﬂdstareftaibemled@de@mmlm whigit dbeach p&mdéqd&eu@@m@eﬁs
searchedmmb@.ieﬁ@éﬂtyr@m #nge Berhaicbluatayeidnglfsled ecpigtte type of the picture.
Therefore, as shog # heafbe dagpaincaprintun R0 pRsdeianaieedte 7ih
10th, 13th 16%p i d cht res to obtain the, picture s As described above, for
the high-GPIE Jwaek%%%n %ﬁﬁ%d BRI VIS By RIS HER St B b R0 and
picture d@!ﬁdf@dgﬁﬁé?%@ﬁ@@d%ﬁdﬁwg@ é%hrﬁgﬁﬁésl%ﬁcmdiﬁﬁ@m&d to be decoded, which

eventually results in a large amount of data for decoding. Thus, the present invention addresses the
above prghiamg ardran Fobiest pIENTEEet invention is to provide a picture coding apparatus and a
in a first aspect of the invention, there is provided a picture coding
apparatus which codes a picture, said picture coding apparatus comprising:
an coding unit operable to code each picture according {o a picture type of the
picture; a map generation unit operable to generate a map which indicates a
still picture sequence in a random access unit that includes a piurality of
coded pictures; and a writing uni{ operabie {o wrile, into the random access
unit, the map which is generated by said map generation unit, wherein the still
picture sequence includes (i) a reference picture which is a starting picture in
the stili picture sequence in decoding order and is o be deccded and
displayed and (ii) one Skipped picture or consecuiive Skipped pictures which
is positioned immediateiy after the reference picture in the decoding order, the
Skipped picture is a picture which is defined to be displayad with an image of
the reference picture that is decoded, and the map indicates the siill picture
seguence, by indicating, in the decoding order, coding information of each of
the pictures inciuded in the siill piciure sequence.

Thereby the map is stored in the random access unit, so that the picture
decoding apparatus can easily specify, from the map, the still piciure
seguence in the in random access unil. As a result, the picture decoding
apparatus does not need fo determine whether or not the picture is a Skipped
picture, by analyzing a piuraiity of the

11



picture decoding apparatus which can reduce load in decoding. SUMMARY OF THE INVENTION In a
first aspect of the invention, there is provided a picture coding apparatus which codes a picture, said
picture gudingeaimyaasneo mpisiegwhicicatiagnolitdee rabtb orevdbaactpessraritsading to a

piture (ype ol B RISHLP:APRRIRBALOR 10 SRBFBIEodELRte AR UG aces a st

picture sequence’in a random access uni es a plur of ‘coded pictures; anda writing unit
operable to writgjriiterthéeamdtin@dsesmayitpeoprigBide ivgiéa dhgempp sli@rhgsi§eReration

unit, wheyglee Sl e SAHESR DR AP FRIBEANSERIEVfrghich is a starting picture in

the still picture sequence In decoding order and is to be decoded and displayed and (ii) one_Skipped

picture or conseB@IGREKSHBIFHIERIRRGAFIOY ANRRalNe PRIRRBILIEY ANEPMERIERHED bicture in
me deCffﬁkBﬂﬁ @iﬁ%étﬁﬁin@k?@ﬁ%ﬂ?ﬂ@ﬁa&iﬁ@@ WinRD iﬁtéh%ibtyfltlietg@%mid'@n@yédswgm&ma?e of
e reference pijcture is decoded, and,the map indicates the still picture sequenc indicating,
in the d&%‘ﬁﬁg‘l}éﬂ%@%ﬁﬂﬁg‘ﬂﬁ@rrﬁgt%@z)fl%éaéh%lsﬁgaé?cﬁ?r@?ﬁcﬁge%ﬁgt%iﬁﬁ%%éﬂ#e sequence.
Thereby the m3jnés stairdyinriferraatiom amedsausitpicttinat thpepictueaclealdihg apipéuasss can

| i Lo ; ; . esult. th
Detune detbat bis i BaEE RE Ry SRR St B RO e B R
picture, BKippavzmgiasundighofsHe bepiiapia e ryisheby isiroghitheare intRngsd mciégandom
access {nis @?B&ﬁ&ﬁ@@ﬁ?ﬂ%@ﬂj%ﬁ&tﬂ%i*siﬁaeéﬂbgamf@qw@&sdﬂ?@ drgiscoding.

Further, the writing unit may be operable to write the map at a position, which is prigr to.a starting

picture in the rafRiaYEdeSsRIRIUFEhEREDANS ARER AD GRG SRRFEN8DEN STHEYEHEEM access
unit frorgdhestingof thergnaasasee sy poitofhesely prablisoimisily dndicteediy detect the

, hat it i bl , he load in decoding. Th ding inf i . '
ot of dRAP oPHRRNE e CH S ANALDI SEIERET BT AR e P Bt aront

picture i$apicture.

Still further, the map generation unit may be operabie 1o generate the
map which indicates a starting picture and a last piciure in the siill picture
sequence.

Thereby the picture decoding apparatus can easily specify the still
picture seguence, according to the starting and last pictures which are
indicated in the map.

12



Skipped picture which is to be displayed with an image of a reference picture that is positioned
immediately prior to the Skipped picture in decoding order. Thereby the picture decoding apparatus
can specify as the still picture sequence, by using a picture type of each picture which is indicated in
the map, a ratiyeisadaot apheatiyfdhskippentiscutesrielisvpemdden lrppitiodecpidioge. Stil
further, é’%% @l&eﬁhﬁﬁ?él?r&%%mﬁ%’ e apeighie Je generalginR M AR IieR InpisRILSiASGrting
picture and a last picture in the still picture sequence. Thereby the picture decoding apparatus can

easily speeRgimicttnepichai seiiure clerediomh FRPME@ Bis HRYPASHE pRJRIENINH WE indicated
in the mapedebiB dsaeRBE:aRAA BidhaiyeRiiaRbdBse IR Py idRb A eritfeatiRdaapRratus
which decodes a random access unit that includes a %gralltéof codecrlq&ctures, El%}?mgée decoding
apparatdCEHR R e a8 3R Oéﬁéﬁﬁ?egﬁ)%ﬁ & FRIACHRN HonPSEaR REEffap which
indicates pwitlirpictuissseeueriedn flemrathdocoaiertsicinites selectoramiboperabis o weibct a
picture to be decoded, from the coded pictures in the ¢ , C i e jl| picture
sequenb@ﬁﬁm chis ﬁﬁ%.é&ﬂgé’ ‘8§ e Sr’ﬁeé% ggégct\é%' C)S Esga?c% %%%Fgr?%méaﬁd% }&%ﬁ%}sﬁ t operable
to decodaithapieciionvhioli; iratlecterbgisgdsticopenalvie, whdrsodecthyl picture segiséhce
includesi | ich. is, astafti j i illQi ' ding
order a0 TS B e B e e picwres

which isfpbefespaasniicdursieniteisr rRaitER iR R dhe &b it WRIacaueae8pEd picture
e e e S b TSt e o o o e aton of
each of BIETELRBSPIRRIAHIR FOSAF<D IG5, o S RIS here o
select, abtheaimtredodieidesqdeth®rietueiinfeeniz pidterekippstnpidute Eckirpiinckided in
the still %%ﬁ%rﬁa i°Jefingd to be displayed with an image of the reference picture that is

decoded, the map indicates the still picture seguence, by indicating, in the

decoding order, coding information of each of the pictures included on the sil

picture sequence, and said selection unit is operable to select, as the piciure

to be decoded, only the reference picture from among the pictures included in

the still picture sequence.

Thereby the picture to be decoded is previously selected based on the

still picture seguence, prior to decode the picture, so that it is not necessary,

as in the conventional method, to determine whether or not the picture is a

Skipped picture, by analyzing a piurality of picture layers one by one which are

included in the random access unit while decoding, which can reduce the load

in decoding.

In a third aspect of the invention, there is provided a coded picture

signal which includes a pluraiity of coded piciures for each random access

unit, said image coding signal comprising: @ map indicating a still picture

sequence in random

13



Thereby the picture to be decoded is previously selected based on the still picture sequence, prior to
decode the cture S?ﬁﬁhat Itcﬁ not ecessa as in. he onvent @thoct to determlne whether or

not the Bf& |su§‘ % p%a cf@n% %V]aﬂg ﬁ‘?‘g 'ﬁ% u 9%??) Whfeh are
includedrioitiaesr{dom mf&'eﬂuelwmnﬂfeiaubdlhg[mbldt&ngaqncmﬂee ﬂl@dﬂi}anaﬂécpmt@ran a third

aspect g pventiondneia s RipyIded g ey Bt Signgl il nsluges aplgltypt coded

pictures {37 each Fandorm-access  uni image coding signal compris a map indicating a still

picture S&ippede picinidonoL3 SOESRCUIIVEor SEIPREAdIPICiress Wi heleinRgitigmeitture
Seque“%dﬂé&i&?eﬁ@éﬁ@*%%%%ﬁ%&@%tﬁ@ fetieg e@ya&ﬁgﬂm@u P EI§epUance in

decoding order and’is to be decoded and displayed and (i é one Skipped picture or consecutive
h

SkippedPieHiRdSvAcRIEWSSINGNED i rASHinedy rdand fiavade Wikl RNNMRIR diPorder, the
Skipped-gistarrls pRiftivse inhichds detineiedn %@Ism@ya@wmmmm @h@%tmf@’@ngﬁaplcture

that is decoded, and the map jndicates the icture_seguenc in |cat| |n the decoding order,
coding infotHHGH: %é@rﬁ é)?hﬁg p|8t3 ?f?c?ﬁ%%@%%ﬁﬂtnFB‘?D?\é' ga[fgr? E@EC h%%map is
stored itHeepiatuian maiedednit, the thal thiehictuse alesrotking apparatus can eaS|Iy specify, from the
map, the still p ure
decoding appaLfi;fﬂ‘lé fe c?c?eer%ﬁ ear:EJ c}%%tg)éptéegmme whe%@%? p@greé?s?g% gé%éellé%re by
analyzindapedingal@dppateéusictornlag@signsbpong \Faeh akaandided ithge $§l d@#ﬁéﬁf@ess unit,
as in the eamentong) Helichuredna' i pardible tadedusedload i desaintd yibigimore, the

map may be stored at a position prior to any pictures which are included in the random access unit.

TherebyREqsbAs@BBabAHE S0SS 4105 BRSO HERITIGI XRILEURRSREMMBIBEYRANE of the
random ggaese dinpictigecby\eratingitfoe sty phinhifeedilyhdetsicitthe rangam ageedsyunits: so that it
'S pOSSiblﬂgi{eéjrlécmciuded in the random access unit, as in the conventional method,
so that it is possible to reduce the load in decoding.
Furthermore, the map may be stored at a position prior to any pictures
which are included in the random access unit.
Thereby the picture decoding apparatus obiains the random access
units from the beginning of the random access unif, thereby enabling to easily
and speedily detect the random access units, so that it is possible to reduce

the load in decoding.
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the load in decoding. 13a In a fourth aspect of the invention, there is provided an picture coding
method for codes a picture, said image coding method comprising: coding each picture according to a
picture type of iheapfowrtyy gepecitiof) thaapuenitbninticeds ptitiyittarasepicitce ioadiagdom

access yni inclu urali c j ; itingLintg t I‘F%SWQ ac nit, the
map w%%en@ra%gé g?/%ai@ %ﬁ%ﬁ@%ﬁgv@mﬁt e smg ??t%ﬁ%%q%sen e m@?udgé%f?g reference
picture RARM MG WaraegdtuEx tpistrpidine cethf RteliHca8BRFEERE ARG R Wik decoded

and dispipyediaad disane pRiireed Sinidiscy GangesHHYR FinpedICURS aIChHsiDeRitoged
immediately ?ﬂeﬁge reference picture in the _d_ecodi%ggorder, the Skipped picture is a picture which is

defined RoHHBI B HLFAPRAH AT HERR AN RS R SREUFERCATS BeE68SaUBHd YAE AR indicates
the still pjpigte isequanmetdy indicating, getherddodinghestsin dpdingtiifgsioaiien séqaemot the

ict .included in,the still pict In,a fifth t of the | tion, th i ided
Dicture JREURG Hethda T bl oo b M o s il SYebisa
picturesssaidana énddeadidingettaer comb isite hde thetngetloantha apldyad azndssiliniia map

hich indic e ) it- selagti ) ‘ ded.
from the R o 1 e e o e oo

indicatetyati@iahp adaicihenieiaieastedingthdtdbadiigeraipgrRediRhicdhe SKiverd by said
selecting; wheseig the sipstyspauenssrinelddes BhadieReRnss RietirewhietifA sfagiag picture

in the still picture sequence in decoding order and is tg be decoded and displayed and (ii) one
Skipped SRAGRSS: BIFEEUIE S SEF BN ANAIE PO8RoRAIGRIRSENENFieP Wl Feference

picture igdhesiecedipg onderatirgSkiptes! gistwdirgagiganecadiied infteinatidn lof displaysd with an
ndoat G S ST il I HISUGR BT RAER of the prtures icludect i the sill piture
sequence, andiin gaittbetsnrg, aé the piotertiorhdiemmdedyavidged an picture decoding
method for decoding a random access unit that includes a plurality of coded
pictures, said image decoding method comprising: detecting, from the random
access unit, 2 map which indicates a siill picture sequence in the random
access unit; selecting a picture to be decoded, from the coded pictures in the
random access unit, based on the still picture sequence which Is indicated by
the map detected by said detecling; and decoding the picture which is
selected by said selecting, wherein the still picture sequence inciudes (i) a
reference picture which is a siarting picture in the siill picture sequence in
decoding order and is to be decoded and displayed and (i) one Skipped
picture or consecuiive Skipped piciurres which is positioned immediately after
the reference picture in the decoding order, the Skipped picture is a picture
which is defined {c be displayed with an image of the reference picture that is
decoded, the map indicates the still picture sequence, by indicating, in the
decoding order, coding information of each of the pictures included in the still
picture sequence, and in said selecting, as the picture to be decoded, only the
reference picture is selected from among the pictures included In the still
picture sequence.
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reference picture is selected from among the pictures included in the still picture sequence. 14 In a
sixth aspect of the invention, there is provided a program for coding a picture, said program causing a
computer to eXxpcateixébdisgpeatchigbaiisvacdsriingesaisiqoviges afpregirtoriegeadiagng a map
which ngpRife. SAPIEHBE AR EAGEIY A BBLAEr RS UL NEhifIRg paiLFRiitireoded
pictures; aﬁn w Entc%c#lS random ac’cl:{gss unit, the map which is generate% by saitkj)%eneration,

riting, Intd , | A
whereiramﬂimc%gra SelwaclypRIChERg PictHiS AR SsRING AHIANVHERIRFIEREEPAN the still
picture §eQURRRE Sles0ainge Mdet anddniabesiacerrdinad idicrlaed-apiifbliane St picture

ecorirB OGS te RS e BAE AHERSR Bl N TR DIy WRTEIF e of the
referencsy piclisf ythatiatidecogberaind the stdppicicetesabestitpittatadesuenaerdigradicating, in

the decadi der, coding information.: f the pi j ' till pictura; .
pvAp e s At o b e gt e i

m coding a picture, sard program
causingadempntdrieo txdeatelatmdeth@nitodishianatticandcOesoAit Sk ipRpIviEHindicdtes a still
picture %E@&ﬂ-' t @E%n niiSsekecting a-pist ifro ed

pictures%?r)\t e rargglgrmhga% SS un?tféggaiée%l our\n'tme sti?I?pi%@gﬁﬁg@ﬁﬁcﬂﬁﬂ%ﬁ;ﬁ%ﬁhe map

detected@i§rENE ARKEHHY; BN A CRRMNING OPRIrd NG NEHRD 3L | RIEdErBy 'S AdRIETEEBNY NI Erein the
still piCtli%eé@ﬁHéﬁgﬁdn@% dgss ééh@é@fbexmdap%%ECtmg%@; i_@ﬁ Ii% ;?@F@d ﬂ(&rﬁ&@u Eﬁﬁ'mﬂﬁﬂﬁi@tpi@we
sequence in decoding agrder and.is to be decoded and displayed and (ii) one Skipped picture or
conseciﬁ/%cgﬁép@d] [ é@%i@ﬁ’ﬁ%adé’éigéﬁeﬁ%%%%eﬁ%%éﬂ?ﬁe%%‘fé gé)i%?&ufg #Whe
decodinderddinthe Slkppeddistumitrmattturecfndacnis fiéfiegoi ctubeispiaydetiniiththe istiige of the
referencegct%r th teid% decoded, the map indicates the still picture sequence, by indicating, in the

n

decodinB! A , Zodmg htormation of each of the pictures included in the still picture sequence, and in
said selecting, las thepints tasredéovidae omyahgon, there is provided a program for

decoding a picture, said program causing a computer {o execuie: detecting,
from the random access unit, a map which indicates a still picture sequence in
the random access unit; selecting a picture tc be decoded, from the coded
pictures in the random access unit, based on the sfiill picture sequence which
is indicated by the map detected by said detecting; and decoding the piciure

- which is selected by said selecting, wherein the slill picture sequence includes
(i) a reference picture which is a starting picture in the still picture sequence in
decoding order and is to be decoded and displayed and (ii) one Skipped
picture or consecutive Skipped pictures which is positioned immediately after
the reference picture in the decoding order, the Skipped picture is a picture
which is defined to be displayed with an image of the reference picture that is
decoded, the map indicates the still picture sequence, by indicating, in the
decoding order, coding information of each of the pictures included in the still
picture sequence, and in said selecting, as the picture 1o be decoded, only the
reference picture is selected from among the pictures included in the still
piciure sequence.

In an eighth aspect of the invention, there is provided an integrated
circuit which codes a picture, said infegrated circuit comprising: coding each
picture according to a picture type of the picture; generating a map which
indicates a still picture segquence in a random access unit that includes a
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reference picture is selected from among the pictures included in the still picture sequence. In an
eighth aspect of the invention, there is provided an integrated circuit which codes a picture, said

integratetlicabitit cOepisthgrictidliag; et Withing, dodortive tendpintuacegse afnie ieturErenerating
a map whichs. ingj till pic N : it tha-| d lurality of
coned R R e g gty @
generatibgludas i @e @?ﬁi@@ﬁﬁe@@ﬁﬁ@nwlﬁftlﬁ@leﬁs glariisereideisictorénensilliPickisfing

picture igdhaSHEPIFUIR SRAHBNEFRIB U8R 4PIHET Gisbiade idearsind i disglaypésad (i) one
Sklpped#)l_cture or consecutive Skipped pictures which is positioned immediately after the reference
picture i KW&%&&%%%@%&%@%&"&& RREGi e e i%é‘%ﬁed% POSHEBNSR with an

imdage oitiee tifgencafpictutethaliseecedpitiand tne thepdedicdies thedwt pintir6kippednce, by
indicating, in the.decoding order, cading informatiqn qf eagh of _the pictures inclu in till picture
sequené%‘.:%Hrg Mnth a%'&gé%fw %\/é%t%%%ﬂ%ieq %%%v%gg%ﬁﬁlte\gﬁg?eg%iﬁéﬂ%a%h%m%]e%codes a
random rafeesaamitiititinecithizs s phieaigied cated Hietureapsanticrigatddaisiit woiprging:
detectin f 2SS N ich.jpdi ik u .the random
access §r§i§8_§glr£§tihsé) iﬂgﬁ%ﬁ;ﬁe‘ﬁé, ggrgﬁe%ao ded, ﬁ‘cﬁg Eé%ﬁgtgg (g}lc r}égsfgl‘n t%(;ﬁ fsgn or{rijed gbc%is unit,
based oththeisigietitelddgdenchistih RIGHHIEBEHUGNE map detected by said detecting; and

gec?ding the _Ditﬁtléf%’?;ﬁ]@ﬁ'ééi)éét'leét%8}4f@&w_t&?:]ﬁ%iﬁewtg%?ﬁvméétﬂmﬁ}j@@%ﬁ@@%g@ﬁ@C'(ljldest(i)
rererence plC ure wnicn is a star Ing plC ure in e sl IClure s quence n codaing or rand iIs to
be decobi dEeRRER da RN e BRERS Bl LB cORCTR 3o RIREL IR cSORRidh is

positiongitimnaedisiady infien theetktdrenitecpiciprisindhdetecnitigg buteartieer ShipprT ivaes is a

e A B e B B e s B

each of delagtiuges insitided itotheestilbpiotad sémpentecanddied pictures in the random
access unit, based on the still picture seguence which is indicated by the map
detected by said detecting; and decoding the picture which is selected by said
selecting, wherein the still picture sequence includes (i) a reference picture
which is a starting picture in the still picture sequence in decoding order and is
to be decoded and displayed and (ii) one Skipped picture or consecutive
Skipped pictures which is positioned immediately after the reference picture in
the decoding order, the Skipped picture is a picture which is defined fo be
displayed with an image of the reference picture that is decoded, the map
indicates the still picture sequence, by indicating, in the decoding order, coding
information of each of the pictures inciuded in the still picture sequence, and in
sald selecting, as the picture to be decoded, only the reference picture is
selected from among the pictures included in the still picture sequence.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are diagrams showing a structure of the MPEG 2
stream.

FIGS. 2A and 2B are diagrams showing exampies of a prediction
struciure between pictures used in the MPEG 2 standard.

FIG. 3 is a diagram showing a structure of the conventional VC-1
stream.
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said selecting, as the picture to be decoded, only the reference picture is selected from among the
pictures included in the still picture sequence. BRIEF DESCRIPTION OF THE DRAWINGS FIGS. 1A
and 1B are didgfanmd kﬁ]@vhﬁ@ch shie@tars §h€h‘é"WE@fﬁu§f%&ﬁfﬁ@§@wgﬁﬂ@@b@(‘diﬁ"@rams

showing guapPigsat-atpeediction structure between pictures used in the MPEG 2 standard. FIG. 3 is

a diagram showi&g a structure of the conveEtionaI VC-1 stream. 14pb FIG. 4 is a block diagram
showing a strdctlite %12 RIGFC HRFATH GORY hiA §UHRAERST .@l%"e?’ﬂﬂﬁ&agiﬁﬁ? showing a
structurem@ﬁq@gmmmmcture decoding apparatus. FIG. 6 is a flowchart showing operations

which are perfarmed.by the .conventional picture coding apparatus. FIG, 7 is a dia S ing a
probiem i o sEAmGMIc GBI AL I CSRe RIS i s B AR,
high-speetypiantibask pEIG S twdidagppashinwing an example of a structure of a RAU which is

included in a G srearg ansarding (e desbembadiment RESPRIEN RO, EIGBA Is @
g?% asyntaxogsA@ I ES%

diagram showing an exam map MlI. Is a diagram™showing another

exampl®y it eRnesnipia! R HoMUNFRPPRCARIS i iash RiwiRESH RidvtRaEEample of the
syntax of the Rt map Midﬂﬁgfﬁ{ﬁ) 2RORRZBAHOHEMEIBZ908/918638rd G- DR AL dinaM

Strctor SRR St et G IR RS B RURACh b e IESER
invention.
FIG. 9A is a diagram showing an example of a syntax of a RAU map M.
F1G. 9B is a diagram showing another exampie of the syntax of the RAU
map Mi.
FIG. 9C is a diagram showing stili another exampie of the syniax of the
RAU map M.
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5 invention. FIG. 11 is a flowchart showing operations which are performed by the picture decoding
apparatus according to the first embodiment of the present invention. FIG. 12 is a flowchart showing

operations o ' RAU 1o map which are performed by the picturg decodi aratus
ke ohRg AR

according to embodiment of the present invention. FIG. 13A is a diagram showing a RAU
which is play-backed at a high speed by the picture decoding apparatus according to the first
embodiment of the present invention. 15 FIG. 13B is a diagram showing a RAU map Ml according to

FIG. 13A. FIG. 13C is.a.flowgchart showing gperations .of play-hacking at a hj e am STR
having the RAU in Flg{. BAS,I@\/hLlEh?s (%Igﬁg n%§ b;? %Hé% a)c%@digo i a%%gr%ﬁsgag)(irﬁﬁr%g to the
first 20 embagmeax o iHanprdSabt imamtiib. FIG. 14 is an explanatory diagram showing a play-back

method which is perfgme?llw %pécgﬂr&q‘gg@t%@% g@ﬂ@ﬂd% chogglin&{:% pevagaigij}%; ﬁféﬂgrg,rst

embodiment. FIG. 15 is-a flowchart showing k'method which is 25 performed by the
picture decodfRrasiaGRRRREBEMAFPESHE gl ERioh fiRstirsnEnBomaRhOHIoE Ty 258 Block
diagram ghowing-ssfpsture of a picture coding apparatus according to the second embodiment of

the present invention, 30 FIG. 17 is a flowchart showin?‘&gﬁraﬂons which is performed bg the picture
coding apparatus acdofding lolthdSend VHitRfimen BPreSBRTAGSN. WHRO are

2006/03871.6REHPRZRDTQLBT8 5t Eierel B evdi hgBaie siagaena shordnga tradietidirsstructure
of a B-skip PICIIS. . diment of the present invention.

FIG. 12 is a flowchart showing operations of analyzing a RAU

10 map which are performed by the picture decoding apparatus
according to the first embodiment of the present invention,

FIG. 13A is a diagram showing a RAU which is play-backed at
a high speed by the picture decoding apparatus according to the first
embodiment of the present invention.

15 FIG. 13B is a diagram showing a RAU map MI according to FIG.
13A.

FIG. 13C is a flowchart showing operations of play-backing at
a high speed a stream STR having the RAU in FIG. 13A, which is
performed by the picture decoding apparatus according to the first

20 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 a variation of the first embodiment.

FIG. 15 is a flowchart showing the play-back method which is

25 performed by the picture decoding apparatus according to the
variation of the first embodiment.

FIG. 16 is a block diagram showing a structure of a picture
coding apparatus according to the second embodiment of the
present invention.

30 FIG. 17 is a fiowchart showing operations which is performed
by the picture coding apparatus according tco the second
embodiment of the present invention.
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FIGS. 19A, 19B, and 19C are explanatory diagrams showing a storage medium which stores a
program for realizing an image 5 coding method and an image decoding method according to the

present inveq{jB%ggﬁgg:]%{IPTION OF THE PREFERRED EMBODIMENT%)YEJB%S%;@%QQ describes
embodiments according to the 10 present invention with reference to the drawings. (First

Embodiment) A RAU map is stored at the beginning of a RAU in a VC-1 stream according to the first
embodiment of the present invention, and a picture decoding apparatus according to the first

embodiment 15 specifi still picture seq e.in the, RAU by analyzing the RAU map..FIG. 8 is a
diagram showing an (li\éﬁple iggstﬂ%ﬁréﬂ %ﬁhea rISAgi\?/Hi'c.:?l Sindl gé’g’ %h& verE @F%é%‘
according to tis&HirstumlmidimBrs O THetRAR. structure includes an entry point header (Entry Point

HDR) and user data whigl ar s{{igg%ﬁ@gﬁ@p&?&gfﬁggﬁg "d?gegé% mdgrgwm ,Péz%:res

which follow the user data. Nofe that, In stan is referred to as an €ntry point
segment (EPS§OP8dforé Sibifcalyhthl RAADr&ScadintPe thfirkR enibadiaiagt difeldRER the

conventiopal R inghaldhs A EluslesiaRAY maniiiehdersangeddndiecise daa (user

data at Entry-point lével) and indicates if Skipped pictures are present in the RAU, also specifies a
still picture seQIEFENH HMESBAII TR0 Therefore, the picture decoding apparatus according to the first
embodiment can examine, by referring to the RAU map MI, whether or not the RAU includes any

S N QR R R AR ER R v by 1 e

The following describes embodiments according to the

10 present invention with reference to the drawings.

(First Embodiment)

A RAU map is stored at the beginning of a RAU in a VC-1
stream according to the first embodiment of the present invention,
and a picture decoding apparatus according to the first embodiment

15 specifies a still picture sequence in the RAU by analyzing the RAU
map.

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,

20 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).

25 More specifically, the RAU according to the first embodiment
differs from the conventional RAU in that the RAU inciudes a RAU
map MI which is arranged in the user data (user data at Entry-point
tevel) and indicates if Skipped pictures are present in the RAU, also
specifies a still picture sequence in the RAU.

30 Therefore, the picture decoding apparatus according to the
first embodiment can examine, by referring to the RAU map MI,
whether or not the RAU inciudes any Skipped pictures and can
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without analyzing each picture layer in the RAU, pictures which do not need to be decoded, which
results in reducing an amount of data to be decoded. 5 FIG. 9A is a diagram showing an example of a
syntax of the. RAU map MI. num_pic_in_RAU represents the number of pictures in the RAU.
frame-field-flgéor%(f)ﬁré LEME whether each picture in the RAU is coded in afed AL dr in a frame
structure. pic_type 1o represents a picture type (including a Skipped picture type) of each picture.
Note that the information regarding each picture is indicated in decoding order. This means that the

RAU map MI_specifies a still picture sequence . in the RAU indicating the . picture types fincluding a
Skippec pictTRATHE) O ebILL g I b Seb Ik 1 ret ol Shi Gt L At T D
embodiment withnsih pasition Boded cinga dtoeal eferchvetpietiAth ek Sidppdu pietdee, in a
case where f a.pluralj Ski IGtun Il ref icture {lapicture or
P-picture) in ecoHd%r%g%? ot%gféz%éig)rﬂ egéefmp e, theP ééég&%%g% ?\%\ﬁﬁg%ﬁéﬁ%ﬁpﬁtﬂgfggﬁgﬁie
second pictuf@®t® g ldscsigte in the RAU are all Skipped pictures. In the above case, by referring to

pic_typen the RAU mgp Mjathe piefidg daeedne s raﬁ%@&iﬁﬁ@ieeﬁﬁoadgfﬂ%ihsfsmng
picture and display the result repeatedly, without decoding the 25 second and following pictures. Note
that the RAU %H W &RrMhclude further information on 3:2 pulldown which indicates how many fields

one frame is equivalgrultrfp_igibgimg_mmjay@q;mgglﬂggﬁm@gm@i—tr@frgmm staytsdrarnea top field
O oo e P e i Sae SO B RS IR B A SRt e R Pl o

is coded in a field structure or in a frame structure. pic_type

10 represents a picture type {including a Skipped picture type) of each
picture. Note that the information regarding each picture is
indicated in decoding order. This means that the RAU map MI
specifies a still picture seguence in the RAU, by indicating the
picture types (including a Skipped picture type) of the pictures in

15 each RAU. Here, the still picture sequence in the first embodiment
means a position and a range from a reference picture to a last
Skipped picture, in a case where a sequence of a pluraiity of Skipped
pictures follows the reference picture (I-picture or P-picture) in
decoding order.

20 For example, the RAU map M] 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 dispiay the result repeatedly, without decoding the

25 second and following pictures.

Note that the RAU map MI can include further information on

3:2 pulidown which indicates how many fields one frame is
eguivalent to in being displayed, or whether decoding of the frame
starts from a top field or a bottom field, and the like, for each

30 picture.

FIG. 9B is a diagram showing another exampie of the syntax

of the RAU map ML
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WO 2006/038716 PCT/3P2005/018735 In the advanced profile in the VC-1 standard, picture types of
the first field and the second field for a frame of field-structure are indicated by a field-picture type
which is included in the picture layer. The field-picture type (picture types of the first picture and the 5
second picturvev)oigg(%‘nsé/l"‘lsn8 &(’by eight patterns which are (I, I), (1, P), (P, 1), (ﬁ”ng{I’(g?aé(j}S('g? Bl), (BI, B),
and (BI, BI). Therefore, in a case where a 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. 10 Thegﬁfore, the syntax of the RAU map Ml shown in FIG. 9B also indicates a

field-picture type of a Pithlt8, A¥aRcEhRERT I Hitllf M onbisiaptids. RioE S dvinesnIpS

num_frame_irgiRARIrsepresenis thetiwmben attitefiames i fheRaWfigle dcogingtiag: rerEesents
QOf fields. Inta case. 15 where the aﬁ)%(éu_re consists of fields, a
d

heth t the pict ist -
gelg-p?gtg:eng/t&d%?oﬁg és‘%%%&%i PPASEREEIHP Feti i Gl HE R R ADeHERY B! & ire does
not consists oflfiedd§] &l pigriceuypetyithe(pitite s tgpreseofedity Fickirepiypardhang, treeRAU
MI, in th t ' G, 2A ifi till i
cequencen SRR by e SR b B oS oo s case
where the RAl(ﬂnéDJdg% dhly [EBictedes( Bin@ Ekipiiel gictuesdot BhyBIDictuidse Feplatarels) and
Skipped pictugeg,e pakpeak PAIts ofdhe RAYpecamesa slill RictIe AR SAONENEE-iIdRig Gase,

depending on whether a processed part is _the still picture sequence or a normal moving-picture
sequence, thePiEHir@ E¥BRE appa u@fcmﬁdcégsﬂwgﬁlﬁ:ﬁﬂgg% SRSNADANG HoVEYSIAGAED that the
RAU map MI mraylitdutierfustifes &n@,rm@tinmrégﬁrﬂ@qwm%%mw@%@Jncludes any still

the

picture 31’8 sequence._lFfl‘%_gf%li‘sé? a%%grgw]gggwé?gt%tgl ?{%Epenr'xg)éa%rflesgown in FIG. 9B

also indicates a field-picture type of a picture, in a case where the

picture consists of fields. More specifically, num_frame_in_RAU

represents the number of the frames in the RAU. field_coding_fiag

represents whether or not the picture consists of fields. In a case

16 where the picture consists of fields, a field-picture type of the

picture is represented by field_type_flag, and in a case where the

picture does not consists of fields, a picture type of the picture is
represented by picture_type.

That is, the RAU map MI, in the same manner as the RAU map

20  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

25 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 information
regarding whether or not the RAU includes any still picture

30 sequence,

FIG. 9C is a diagram showing still another example of the
syntax of the RAU map MI.
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syntax of the RAU map MI. WO 2006/038716 PCT/JP2005/018735 In this syntax, motionless-flag
represents whether or not the RAU includes any still picture sequence, and start_pic_num and
end_pic_num specify the still picture sequence in the RAU. More specifically, in a case where
motionless-fla |520f;(”ﬁ%§7ﬂf’AU map MI 5 indicates that the RAU includes a ?fﬁ(rﬂg Zﬁfence.
Further, in a case where motionless-flag is 1, the RAU map Ml indicates that the still picture
sequence starts with an I-picture or P-picture which is represented by start_pic_num, and ends with a

Skipped picture which is represented by end pic_nug. 10 Note that it is possible to set
motionless_flag to a?hT,%ngﬁV%t@é%e%\m Fgﬂﬁ 2 theR AEAIHS VLR i ﬂrgrsgéf&etr% or

where the RARKbClinleR d still picjuretsiéqpérnerehisdoeentiveesandget #ran @i ceraimtiraa greriod.
FIG.9(r) is a diagram showi her.ex le of.the .syntax of 15 the RAU ma .,k this syntax,
number_of_p%?‘g{regi %@ﬁ%grgéree%[exgﬂge Sr?b’ﬁn é?éo %fc u?ésuén@ﬁj%é& irg??ﬁ“pe %llsgn pigﬁ)rr\é%structure
represents wisgraeificpidiorénisa fiakkondiamenortieplesentélagw snianytiel fAdhertemdis
equivalent to i heingdisplavedh 20pig CeRresRNAIGh BistiigfvRe. ngmaly Lpigture.
P-picture, B-picturea, Skipped pict%re, (()%?tLﬁee!ié%?ethEpictur}g?cgglong%lgtﬁgéurther, gﬁﬁﬁg it?sHiJs used to

align all bits o SAFRHEIES pratiendesswiaans bicthe RNE, mantklrin tieaterchhoh Bidight bits.

Furthe_rmore, nithis RUA, @@qﬁi@ﬁﬁ@‘_@i& r@ié?tw Qﬁt%t?%i@f‘@r@‘?&‘*?ﬂ et F\Qi‘?ﬁfﬁd@
decoding order, regarding respective pictures included in the EPS. Such RAU map MI, in the same
manner as thESRRBREEIAI vt A B oA LecifB a SORBI A sdty e KERPR BIAUFEYTR & RAU,

by indicating pi¢tlah tgpeea pfdse pieidrés/ieaachhRAW(FERS). 30 Note that, the RAU map MI may
store th%nformationNote that it is possible to set motionfess_flag to as 1, only in
a case where all parts of the RAU are a still picture sequence or
where the RAU includes a still picture sequence which continues
longer than a certain time period.
FIG.9D is a diagram showing other exampie of the syntax of
15 the RAU map ML
in this syntax, number_of_pictures_in_EPS represents the
number of pictures included in the EPS. picture_structure
represents whether a picture is a field or a frame, or represents how
many fields one frame is equivalent to in being displayed.
20 picture_type represents which picture type, namely I-picture,
P-picture, B-picture, Skipped picture, or the iike, the picture
belongs te. 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,
25  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: OA, specifies a still picture seguence in pictures in a
RAU, by indicating picture types of the pictures in each RAU (EPS).
30 Note that, the RAU map MI may store the information
regarding respective pictures in an order of displaying the pictures.
Note aiso that the RAU map MI may store further information which
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regarding respective pictures in an order of displaying the pictures. Note also that the RAU map Ml
may store further information which -19 WO 2006/038716 PCT/JP2005/018735 indicates whether the

information regarding respective pictures are stored in the decoding order or in the display order. Note
also that the ?gﬁﬁ%r@ﬁgog%may be stored in user data in a layer that is diff%?gﬁ‘?ﬁ@ﬁ{ﬂéﬁ‘@ntry point
layer, for example, in 5 user data for a starting picture. Note also that, in a case where the RAU does
not include any Skipped pictures, the RAU map MI does not need to be generated. In such a case, it
is possible to indicate whether or not the RAU includes any Skipped pictures, by examining the

existence of tHadtaasesay NEtRE G110 [ BRER BIAGSAT SHIXIFRSPBict¥E BACHUNST 8bBaratus

100 in the first epreedimennie Theduetie dnapsingrappatatus i) of tae disst embodiment which

decodes the st TR that inclydes | hown in FIG. 8,i ised of: the variable length
dococing unit 101, thABIALSTS THEONFIDA U & FBIR EOFN BRI CR 105 SO

quantization umit 4 9dr thieanviarsgi bithregrnét tnansforreation wot 0k ylee bidieraramaie] 68, the

display unit 107, the.a .08, ion Wnit. 10 informatiQn, ' unit 110.
This pictL;gre dggoe irﬁjgag%;frg%aéﬁi%%{ﬁ?égéﬁ@rﬁ he E(%oﬁ\tﬁ%ﬁ% ’ggtugr]g %%e‘éggl}r%qg)%%%atus 900
in that the stréal) exarastionunndlogiand mye StbppadopisktiigmeitenRALD &r8 palitied OrtSe

information obtejmentuupi L10nbialns the RAL ARk fadhevariaBledanait dageringtunit 101,

and also obtains, from 25 the oltside, a play-back mode signal TM for instructing details of special

) 9 { )
play-back such BE HiGH- S5 RAIAR A THehdRE MRYrmkiRPhRIRMEIRLMYLES ARH YRS the RAU
map Ml basedga &hggtaphacknpdersnahiay, prid determines (selects) pictures to

10 FIG. 10 is a block diagram showing a picture decoding
apparatus 100 in the first embodiment.
The picture decoding apparatus 100 of the first embodiment
which decodes the stream STR that includes the RAU shown in FIG.
8 is comprised of: the variable iength decoding unit 101, the picture
15 memory 102, the motion compensation unit 103, the inverse
guantization unit 104, the inverse orthogonal transformation unit
105, the buffer memory 106, the display unit 107, the adder 108, a
stream extraction unit 109, and an information obtainment unit 110.
This picture decoding apparatus 100 differs from the
20 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 aiso obtains, from
25 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
30 decoding picture instruction signal SP which indicates the
determination results, to the stream extraction unit 109.
For example, in a case where the RAU map MI includes the
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be decoded. The information obtainment unit 110 outputs a 30 decoding picture instruction signal SP
which indicates the determination results, to the stream extraction unit 109. For example, in a case
where the RAU map Ml includes the -20 WO 2006/038716 PCT/JP2005/018735 syntax shown in
FIG. 9C, the WIOINELH Botainment unit 110 determines, based on motio%?gégﬁzfdl,ﬂ@mﬁher or not
the RAU to be play-backed includes any still picture sequence. Then, if the determination is made
that the RAU includes a still picture sequence, 5 the information obtainment unit 110 specifies the still
area, based on start_pic_num and end pic_num. After specifying the still picture sequence, the

information olStAMFAEN IR 0 ifetElHinedC fréiGh PR IGREB e%@mwf&ﬁaﬂéﬁdicmed

by the play-baeksrodmsignalatMdonty piotitas aducitiarg Natiachided innks teesrARictaré gequence,

as pictures to be decod?ﬁdfnd the [nformation %mainm?nt unit 110 outputs th;? determ; \%ﬁon results
to the decodir@%‘r’c‘igﬁac Sftudf | 8B Hgtlever GHHE p%cefﬁlr’égl?é)%e pl )}?§56ke; ich are
indicated by thieplayrtiackiomde sigrid TVaintheld 4 Picrucéuid ebesstltipictirelseqaenees tige 15
starting picturg, of the. still pict [ i t ' icfure 0 rther, if
the RAU ?nap%?ir%gﬁjo &%ﬁé@éﬁ%ﬁ%@?ﬁw E\lgs@ggigth%é?fé?rﬁea%c?#%b%ﬁlnpn%eprﬁgdrﬁrt?%%g&speciﬁes
a still picture @BquEiRtE, IFased o picnte-§PE which iifdicatéder easre pifving2drethstRiau.

Then, the infogpatipn, ablainmeat unik 4 58 #51RTENNGS oB5RAY MR PIRIUIRSHA be Ridydactgdywhich are

indicated by the play-back mode signal TM, only pictures which are not included in the still picture

sequence, asRftired ' 1 gt d QrkahBIdtoPRakEs! obthitReAf Bt BtRFuR Yhéne
determinationggsiilts 2BidaHridespging pioture Histructonisignalibn Hmuerer ascresedbed above,
Ifthe pic%resgﬁgeﬁlﬁ?/-%?gléggewrgggSgence, as pictures to be decoded, and the
information obtainment unit 110 ocutputs the determination results
to the decoding picture instruction signal SP. However, if the
pictures to be play-backed which are indicated by the piay-back
mode signal TM include a picture in the still picture sequence, the
15 starting picture of the still picture sequence is determined to be the
picture to be decoded.

Further, if the RAU map MI includes the syntax shown in FIG.
gD, the information obtainment unit 110 specifies a still picture
sequence, based on picture_type which is indicated for each picture

20 inthe RAU. Then, the information obtainment unit 110 determines,
from the pictures to be play-backed which are indicated by the
play-back mode signa! TM, only pictures which are not included in
the still picture sequence, as pictures to be decoded, and the
information obtainment unit 110 outputs the determination results

25 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
seguence is determined to be the picture to be decoded.

30 After obtaining the stream STR, the stream extraction unit
109 firstly detects, for each RAU, the coded RAU map MI which is
positioned at the beginning of the RAU, and outputs the RAU map MI
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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. 30 After obtaining
the stream STR, the stream extraction unit 109 firstly detects, for each RAU, the coded RAU map Ml
which is posﬁf&%@%@t’%’é beginning of the RAU, and outputs the RAU ma%cf\f/ifpgﬂ%"\‘}\‘/ﬁf‘iooelo38716
PCT/JP2005/018735 to the variable length decoding unit 101. After obtaining the decoding picture
instruction signal SP which is outputted from the information obtainment unit 110 based on the RAU

map MI, the stream extraction unjt 109 extracts, from the str ST ata of 5 the pictures to be
decoded Whi(?ﬁj aﬁ%di\@féﬁ%g? tfl&'&%gEBdiﬂSCBE{E‘r% iHﬁr‘%cﬁoﬂlSign %@r aﬂﬁiﬁ]ﬁ‘)ﬁ}g tﬁg‘gata to the
variable lengttedectidiggpinifuli@l i Neiendhie nasiaphs leBfthvdecdding oot ot edtdirsihéivaded
RAU map Ml § f racti njt 1Q9 variable leng 0 ing. unit 10 rforms
variable Iengthﬁ%i%%@(%%%ﬁﬁé%%&%ﬁx&r'%l%pqr\t?l;ﬁa% %% pu E‘ t%ée(%&d%?ﬁﬁia rr}n&aﬁb é?f?i the
information oBfdifA@hEXAItATOOFuktAE, W‘%rﬁtﬁé’ @é‘ﬁ:&bl@‘mﬁgﬂh @ﬁg&iﬁg’tuﬁﬁ'ﬂeldﬂﬁaim‘, from the
stream extraqtig ynitA0%<ne, It ofdRBALiuTRR Nhich AL fRaldrg in B shem STRiillg 15

variable length decoding unit 101 performs variable length decoding on the data, and outputs a
quantization \RIGELR, MESfateR sianalspdeiftadof HeHbatditima Bplauib e/ ya Pl a
motion vectordyihh@dretRn gampensaion unit 103 retrieves an image which 20 is indicated by the

motion vector MV, from the decoded picture (reference picture) which is stored in the picture, memory
102 and indicated bmer'% 8n%@%$cﬂi?e?§é@c§%cd%?gﬁmﬂ ibnlifd, QREE BiRpiE thR%Rdge as a

predicted pictBreUorttepablideirt08.thieesthnease guantizéiton unit:1083n\versels eladsidz bsriheh

10 decoding unit 101 performs variable length decoding on the coded

RAU map MI, and outputs the decoded RAU map MI to the

information obtainment unit 110. Further, when the variable length

decoding unit 101 obtains, from the stream extraction unit 109, the

data of the pictures which are included in the stream STR, the

15 variable length decoding unit 101 performs variabie length decoding

on the data, and outputs a guantization value Qc, a reference

picture specification information Ind, a picture type Pt, and a motion

vector MV.

The motion compensation unit 103 retrieves an image which

20 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

25 guantization value GQc 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 pérforms inverse-frequency transformation on the

frequency coefficient to be transformed into a pixel differential, and

30 outputs the pixel differential to the adder 108, The adder 108 adds

the pixel differential with the predicted picture which is outputted

from the motion compensation unit 103, and generates a decoded
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25 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 invegs}tl-:-(-frequency transformation on the frequency coefficient to be transformed

into a pixel dﬂgr%%}ﬁéﬂ? and 30 outputs the pixel differential to the adder 108 THe"AGE o8 adds the
pixel differential with the predicted picture which is outputted from the motion compensation unit 103,
and generates a decoded -22 WO 2006/038716 PCT/JP2005/018735 picture Vout. Then, the adder

108 st the.decod icture.Vout into t J fer . Th
display unit 10 CHLNCIHE deL DAt SHE ARt § o Bh bl e S TN, e
correspondinitwttihdepodead-8 pisrmecryutl Ndteathd: thepibtifeemamem a0 ditfthe Bueer
memory 106 fay G ASIngle METAR. NALE lse dBRINBISHEAD RCHRYHVHEOD Ty output

data of all pictur hich are included in the RAU, into the variable length decoding unit 101. In this
case, the varrsienenyti 86coanty disbRYEL 2dKeH RoRPAIGHBAREIMBIT8ENR HEEOUS Dictures

which nged tg;be fecqgisgl basesten thedeepdingarisharerinstristipnisianas neP which isrestputted
from the information obtainment unit 110. Then, the variable length decoding unit 101 performs

variable lengBRINnEUh RN SFIRESAEBE 15D Ndfte that the 15 information obtainment unit
110 may specify the pigtreitoden decededivriyiorspesiatipaydracki 88cmay igtspeedd pday-back

e e B 8 L RS LS R s R e,
by the picturecdereding appiardtds 100 mdduislingse tHbdirgaeinbddimeergth decoding unit

10 101 selects, from ali pictures included in the RAU, pictures which
need to be decoded, based on the decoding picture instruction signal
SP which is outputted from the information obtainment unit 110.
Then, the variable length decoding unit 101 performs variable
length decoding on data of the selected pictures. Note that the

15 information obtainment unit 110 may specify the picture to be
decoded only for special play-back, such as high-speed play-back
and inverse play-back. 1In case of normal play-back, it can be
determined to decode all the pictures without analyzing the RAU
map.

20 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

95 apparatus 100 firstly determines whether or not the RAU map Ml is
stored in user data in an entry point laver (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 S$100), then the

30 processing proceeds to Step S102, and if not (NO at Step 5100),
then the processing skips directly to Step 5106.

More specifically, if the picture decoding apparatus 100
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When the picture decoding apparatus 100 receives an instruction to start special play-back, the
picture decoding 25 apparatus 100 firstly determines whether or not the RAU map Ml is stored in user
data in an entry point layer (Step 5100). In other words, the picture decoding apparatus 100
determines W“y tﬁ%orﬁjgﬁsﬁcgt the RAU map Ml is detected. If the picture decgﬁ%ﬁﬁg g‘]ﬁaﬁ?gﬁ% 100
detects the RAU map MI (YES at Step S100), then the 30 processing proceeds to Step S102, and if
not (NO at Step 5100), then the processing skips directly to Step 5106. More specifically, if the picture
decoding app%ratus 100, -23 WO 2006/038716 PCT/JP2005/018735 detects the RAU map MI (YES

at Step S100)HHERIGUBYIRBHNG 2D MA@ g othe Ba i iveap idt st #8568 Nénd
dletergwinlfs (_selpptairaitr;;mgI tmagi%@mvt%w RAY V;&mmbharm@prbe;vm(ax@@g]bejﬁdgg,Shpsﬁiérl] )
ay-back, pictures to be deco sed 5 on result.of the analysis (St 1)..Note that, when the
Speycial plaﬁ-bgjgf%]f'?ﬂwﬁ% Ss?i‘?&?%epﬁ?%rgﬁfe@da %Bp‘:ﬁh? ?&%&IW §lae"{‘é8t§?nQPRAU map
Ml at Step 5100 arttbekeifidsi piogiresaaiteRAY- bebk decoded srtothe rdeanisewh e teispecial
play-back50f t%eg%gﬁ@’\%§ #Hg.iﬁ]rpéq%%dgé;?éip%ﬁ ratus 100 in the first embodiment selects,
I, from the pictures whichare i

based on the RAU map ur . Cluded in the RAU and to be play-backed
during the special plajl8iekthgibturdsaixdéie SKippEal ficayebaaktod plreuies tb skadtotied. In case

the RAU map Mis;Pet deterdedaipa 20 0aftelwdBeRIcEes 1 Berdepores Rin shcified at

Step S104, the picture decoding apparatus 100 detects a header of the picture (start code) in the
pictures whictPARPINTAE Rn B A B THBS) -BHeREEEUIMgE S Bhdéidpibe vaeredep-5108). Next,
the picture deenfing appatiaiusARerexavainep ud1athes R0-paret the RIFRINR whoseAleaderkas been
detected}gt Stgpc%toxgear}]decoding apparatus 100 in the first embodiment selects,
based on the RAU map MI, from the pictures which are included in
the RAU and to be play-backed during the special play-back,
pictures except Skipped pictures, as the pictures to be decoded.
In case the RAU map MI is not detected at Step 5100, or after
15 the pictures to be decoded are specified at Step S104, the picture
decoding apparatus 100 detects a header of the picture (start code)
in the pictures which are in the RAU and to be play-backed during
the special play-back (Step $106).
Next, the picture decoding apparatus 100 examines whether
20  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
5104 (Step S108). Here, if the determination is made that the
picture is among the pictures which have been specified to be
25 decoded (YES at Step 5108), the picture decoding apparatus 100
decodes the picture (Step $110).
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 S108), or after the picture is decoded at Step 5110, the
30  picture decoding apparatus 100 examines whether or not there are
still any pictures to be processed (Step S112).

If no picture to be processed is found (NO at Step S112), then
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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‘gg%%%i‘\jvé}igh have been specified to be 25 decoded (YES at Step 5108 s the picture

decoding apparatus decodes the picture (Step 5110). In case determination 1S THAGE that the

picture is not among the pictures which have been specified to be decoded at Step S104 (NO at Step
S108), or after the picture is decoded at Step 5110, the 30 picture decoding apparatus 100 examines

whether or nat there are sti|l any pictures to be progcessed (Step S112). If no picture to be processed
s found (NO R SBIFBYT9)CFEATIDE HEPR5EORTA P FOBIIGEs 18P 85T HRe i Hboding

apparatus 106rcarapistesitlipietatensocabd ip tbesssesdil(fESIras Bthe BAEBPed{¥ESaeStep

S112), then the picture,decoding apparatus 10 the operations from Step. 51 or example,

in a case whé?éct%%rﬁAq?%?adg'Rﬁ hagcg e@%%‘c‘dgté@?sd% Eteﬁ %%ﬁ%o&ﬁ e 6?(5/%0%2656@2%{;%%9, and

the following $idb@ssifppreceatpie Step a00deethuivane Hra Rhidipictae Mécbamghamparatus

100 does.not t 0).. hut perf peration
S0 geeecateincsha ot bian Yie rﬁé@%\%&@;@g@g Dp R aeeans g

at Step S106, namely, detects a header of ext picture'to 0 during the special
play-back. Asri@seibeid 8oeVe ABedhatRe SdeRiiddMetREd ihehSarE eRbbdiriBEt difdidom the

conventional ieagritsgoaRsaretied1 nghss te perpints fioReBiRR SABORASIBRP1RM 2re
included. FIG, 12 is a flowchart showmg qperations of analyzing the 15 RAU map MI which are

performed by HEHEHE RcadRp Paru® UioB ST Rg R HRAR SR EIRB od PFotB%ample, in
a case wWhereriberRAN] raepddkinciidesdtersyftabhshavenin biGtOR the pieturaaipdoditigegpparatus

100 first% during the special play-back.

As described above, the image decoding method in the first
embodiment differs from the conventional image decoding method
in that the operations from Step S100 to Step $104 are included.

FIG. 12 is a flowchart showing operations of analyzing the

15 RAU map MI which are performed by the picture decoding apparatus
100 according to the first embodiment.

For example, in a case where the RAU map MI includes the
syntax shown in FIG. 9D, the picture decoding apparatus 100 firstly
analyzes the RAU map MI, and specifies I-pictures, P-pictures, and

20 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

25 a P-picture which is immediately prior to 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 possible to specify, by referring to the RAU map MI,
30 Skipped picture and the like, when the play-back of the RAU starts.

When the Skipped picture included in the RAU is displayed,

the picture decoding apparatus 100 displays the result of decoding
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analyzes the RAU map MI, and specifies I-pictures, P-pictures, and 20 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 p}gﬁlfgeﬂ@é%ﬂﬁ}g apparatus 100 determines to use a result of ﬁ%@%ﬁ%@ﬁgﬁﬁicture or 25
a P-picture which is immediately prior to 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 possible to specify, by referring to the, RAU map MI, ipped picture
and the like, M%EhB'EW%ﬁH?%BTEA@%E%&%m r?@gﬁfgﬁe% sh%t@%?ﬁféé@m@fmu is
displayed, therpiptengideshdingiepparaive BH0idispthys thaeresult of decoding -25 WO 2006/038716

PCT/JP2005/018735 the I-picture or the P-pictur ich | eqgified at Ste 22 and is. Iimmediately
prior to the Skipped p fulrs: I‘—’f’élﬁ , &ﬁ#ﬁ&@é%&g %\Jﬂgés?ﬁ i§%’aﬁ8‘i£%b&%ﬁ5ﬁ%%@s
high-speed play-badg vsipeace pEderhedtby thbigbtusrs deeottingambatayustaecomitigptethe first
embodiment. El ' ' ' ichgt - high speed. The first
picture co%nteral%c?]nq; @gst?gjil%%%né%%gg%ﬂm%ﬁ %g?zﬁr?ﬁ%%& éEéfnd third pictures are
B-pictures, and the 16Feurihidictare dia PramurborHe af RidkoNdighyipictia¥saei® dSidpped
pictures. Notedhgtfl ofibgpictures are frames. FIG. 13B is a diagram showing a RAU map MI which
corresponds to FIG. 13A. The RAU map Ml includes the syntax shown in FIG. 9A. Here, all pictures

are frames, so that 15HénierabiRighY "G ostnted Fen dPsidGe I Ritth &Y Phe B &2ito as
I-picture, P-piciwg-Bipitivee enSkipnaskpicrel forieadbictures are B-pictures, and the

10 fourth picture is a P-picture. The fifth and following pictures are all
Skipped pictures. Note that all of the pictures are frames.

FIG. 13B is a diagram showing a RAU map MI which
corresponds to FIG. 13A. The RAU map MI includes the syntax
shown in FIG. 9A. Here, all pictures are frames, so that

15 frame_field_flag are set to as 1 for all pictures. Further, pic_typeis
set o as I-picture, P-picture, B-picture or Skipped picture, for each
picture. Note that, in FIG. 138, pic_type is set to as “I”, "P”, "B”, or
“Skipped”, but, in actual practice, pic_type can alsc be set to as a
numeric value which represents the picture type.

20 FIG. 13C is a fiowchart showing operations of high-speed
play-back of a stream STR that inciudes 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

25 play-back at triple speed the RAU in FIG. 13A which is included in the
stream STR (Step 5130). Note that the play-back at triple speed is
a common high-speed plav-~back, and is the same processing by
which only I-pictures and P-pictures are play-backed, in a case
where a stream structure of the RAU includes I-picture, B-picture,

30 B-picture, P-picture, B-picture, B-picture, P-picture, B-picture,
B-picture, ... in decoding order.

Next, the picture decoding apparatus 100 determines, based
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picture. Note that, in FIG. 13B, pic_type is set to as "I", "P", "B", or "Skipped", but, in actual practice,
pic_type can also be set to as a numeric value which represents the picture type. 20 FIG. 13C is a
flowchart shqwin o6pe3@tlons of high-speed play-back of a stream STR ti’ga([té%%lz% 3 %h/%RAU in FIG.

13A, which i‘sﬁl(o)er or/r'}nequby the picture decoding apparatus 100 accordin & frstembodiment.

Firstly, the picture decoding apparatus 100 determines to 25 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-pictur nd, P-pictures
are play-backel, fh BeSiE Whé‘r‘éaégt‘é‘ﬁntz\ﬁjéﬁﬁog Jfe I&ﬁUSiHadeérF- |gfarei%%ic tso
B-picture, P-pigttier & piete, Ihrpicierh, Protcivee tB-plotuney dhvbjciverthipiegoding axdell Next,
the picture decoding apparatus 100 determines, based -26 WQ 2006/038716 PCT/JP20051018735
on a result ofgﬁéﬁgﬁ{g &'&%‘A@Sm%%aﬂ%E%w% R lggg;n%h %if?u%% roth- e“ﬁftggpic Ute to the
twenty-fourth picturkeyafe alt iSkpprd pictuses thldphcita eange frenche fdurtrpidtueepocihee

fourth pisareyafoatsh . , i
dotermints 1S e e Beior At Mk o RegRr A R

) _ oding the fourth picture is
used as picturesityrBs dispiaped foesie! iftbfad@ fSIbagHiEed (Htep i 6188, Bubklieddy, the

picture decodifigaprasais 3R0Hepesee 2ird displavare Histians fowth pigires(Siepsrad). 1o
Furthermore, the picture decoding apparatus 100 displays the result -of decoding the fourth picture
repeatedly insﬁééc)ﬁ reSUHRSH A4KdEigtRe SGERTS Fé]ﬂ?qmﬁe@ﬁﬁﬂ?ﬁ%één ) RiHEERARE and the

twenty-secong Rigturgss pletgsthatiifze fistembedigenthasitiescsibed teat edcitRAU S134).

10 Furthermore, the picture decoding apparatus 100 displays the result
of decoding the fourth picture repeatedly instead of resuits of
decoding the seventh, tenth, thirteenth, sixteenth, nineteenth, and
the twenty-second pictures.

Note that the first embodiment has described that each RAU

15 of the VC-1 stream includes a RAU map and that the picture
decoding apparatus 100 decodes the stream, but it is possible to
apply any coding method to code the stream, besides the
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

20 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.

{Variation)

25 The foliowing describes a 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 picture in the still picture sequence does not complete

30 within a decoding time period which ranges from a decoding time
stamp (DTS) to a presentation time stamp (PTS). Therefore, in the
variation of the first embodiment, even if the decoding of the

R



15 of the VC-1 stream includes a RAU map and that the picture decoding apparatus 100 decodes the
stream, but it is possible to apply any coding method to code the stream, besides the MPEG-4AVC
and the MPEG-2 standards, as far as the stream includes the RAU map. Here, even if a coding
method in whith &S5 84me picture type as Skipped picture is not defineﬂq?ﬁ%"ﬁﬁ%ﬁﬁé 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. (Variation) 25 The
following describes a variation of a play-back method which is performed by the picture decoding

apparatus 108tRIdoRENDI bR s 8ebsaimeletest R¥dmsid tert\Botla BENYBKE WA Fecoding
of the starting il o the:at fHel e seaHencedrgsdateicomplete 30 within a decoding time period

which ranges from a decoding time stamp (DTS).to a presentation time stamp (PTS). Therefore, in the
variation of the first e%dirﬁ%nf,se\?éh EHRIARESGNG SHaRrasy \ﬁ}ﬁ’?ﬁa@logﬁ?lg ?aybbacl?
PCT/31P2005#4 8738 statiitty dictysedfas matcdomplethe by theulPd Scthenstaningapgtara s wdisplayed

after the decoding campletes. FIG. 14 is an explapat iagr howing the play-back method which
is perforrﬁed E}Ff%)er %f&f ré%é@c?di\ﬁ%ré%pl rnatﬁg %‘gc?:%{rs(%negﬁ)bt aei\%\%ggbn of the first embodiment.
DTS2 represents a déZo8iag¢iprestnts whictixditutien ndamadehith pairelg@esirstdo as a

PES packe) bavinfp 6002 BERRIRTING-BIFUEC RIS asitl IR P GURDR, 18 AIBEVANGS,
represents a time of decodirlg the starting picture pic2. PTS2 16 represents a presentation time stamp
which is inclugédfibifife BEddELoPIf phitkat ﬁéUﬁ]@iﬁW(ﬁi@@ﬂﬂé@%@@md@ pREGRI PR ASother

words, represgais-adimng of gragaidation (uepdiagdisRlayseirting picture pic2. PTS2

10 represents a presentation time stamp which is included in the
header of the packet having the code of the starting picture pic2, in
other words, represents a time of presentation (output or display) of
the starting picture pic2. DTS1, PTS1 and PTS3 represent
respective times in the same manner as described above.

15 For example, the picture decoding apparatus 100, as shown in
FIG. 14, starts decoding the starting picture pic2 at DTS2, However,
there is a case that a decoding completion time is after the PTS2.
Therefore, in a case where a decoding completion time for the
starting picture in the still picture sequence is after PTS2, the

20 picture decoding apparatus 100 according to the 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 inciuded in the coded starting picture, but the

25 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.

30 FIG. 15 is a flowchart showing the play-back method which is
performed by the picture decoding apparatus 100 according to the
variation of the first embodiment.
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the starting picture pic2. DTS1, PTS1 and PTS3 represent respective times in the same manner as
described above. 15 For example, the picture decoding apparatus 100, as shown in FIG. 14, starts

decoding the gbi%g%fyre pic2 at DTS2. However, there is a case that%gﬁﬁ%%glg%wpletion time

is after the P erefore, in a case where a decoding completion time for the starting picture in
the still picture sequence is after PTS2, the 20 picture decoding apparatus 100 according to the
variation of the first embodiment starts presentation at a time of a frame-grid which is immediately

fter the decodi letion time. Thus, i h decodi decoding ti
Siamp which 5 el QLASTPURY USSR AR LT 2 HeCOMI G Nt YBBA by 2

presentation tirherstafins therpctd iendedosting tzpparatdsrid @ steotding pdebenaaatioDOithod first
embodiment S a.margi r tatio ti ispl he ed starting picture
at such prese%rﬁgti%fl?;lat'i’r?%e|q 5; aﬁ)%ttpl)?\gvaltﬁ%g] antéa%giinm?g .gﬁg%ﬂf%gwi%% sﬁc?v%%'th?ﬁgﬁ-’back
method whict e pEgbune diacod pirta ppadedtin gl dshatates MU0 ascoiarid @ teE DAtk of the

first embdimeBl o&inl 2SRRI B G/ APEPIRIHSS A ha Ric@ ireadita srpaiys 100

according to the variation of the first embodiment starts decoding a starting picture at a DTS of the
starting picturd & ene SHi Biclare st naste dtefra b Rtk aréSsRRRHEGRIFRMRPPEFEHS 100
determines whether ginejtiig SIiecpding has ceRwlgieetby @ RET ohthg stapivgraictiye (§iBp S142).
pitue decocfl SRS FH6 SR bL2hE BEcB e Sl BIa R et PP TS e S ). On
the other hanghi therdetenmindfidh ik enddedhatithatiienoding: baie liadt et cderpletiet(N@sat Step
8142)’%8” ﬂ?’leort)icv,t/uerte 98%98%%‘%% (NO at Step $142), then the picture decoding

apparatus 100 displays the decoded starting picture, at a time

immediately after the PTS, namely, at a time of a frame-grid

immediately after completing the decoding (Step 5146).

Thus, according to the play-back method which is performed

15 by the picture decoding apparatus 100 of the variation of the first
embodiment, in a case where the decoding of the starting picture in
the still picture sequence is delayed and has not completed by the
PTS, a dispiay time of the starting picture is also able to be delayed,
so that it is possible to improve picture guality in the sill picture

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

(Second Embodiment) _
FIG. 16 is a block diagram showing a picture coding apparatus
according to the second embodiment of the present invention.

25 The picture coding apparatus 200 according to the second
embodiment is comprisad of: a motion estimation unit 201, a motion
compensation unit 202, a subtractor 203, an orthogonal
tranéformation unit 204, a gquantization unit 205, an inverse
guantization unit 206, an inverse orthogonal transformation unit

30 207, an adder 208, a picture memory 209, a switch 210, a variable
length coding unit 211, a prediction structure determination unit
212, and an information generation unit 213,
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apparatus 100 displays the decoded starting picture, at a time immediately after the PTS, namely, at a
time of a frame-grid immediately after completing the decoding (Step S146). Thus, according to the

play-back m%oz?“w}ag%p 1iﬁs performed 15 by the picture decoding apparatyéﬁ%%o% /m§7¥griation of the
first embodiment, in a case where the decoding of the starting picture in the still picture sequence is

delayed and has not completed by the PTS, a display time of the starting picture is also able to be
~ delayed, so that it is possible to improve picture quality in the sill picture 20 sequence, compared to a

case where the starting picture is not _displayed. (Second Embadiment) FIG. 16 is a blogk diagram
showipg a pictu!re co-driglé) QBBS&%EU?%&@%&'%B ﬂéﬁf-ﬁ;%‘ggoﬂ %&iﬂ\émq)q%%'g%age?ﬁ ﬂﬁ%ht.ion. 25
The picture cgduzrgg apﬁa@a&:ﬂﬁ)@lac&tydlng'ﬁbéheosEhendTmnbndmwtim@bmprlsem;bf:wﬂ]otlon
estimation unit 201, a mation._ compensation, yni uht. r - @an qrthogo ormation
(it 200, 2 QS RESER QR B DI fhefre e BB Ml st e
transformatiobhenipBct R0, anemidey2@E)%, piondredabadly 200, IagehiEN0 g vaRgb asfigth

coding Uit 2L}, 3 prediglion ol s delel bailom Hiagdd, By iamalon ganeralin unit 213

-29 WO 2006 _ 2005/018735 The motion estimation unit 201 obtains™an ima’ae signal
Vin in units of Aaciepliders. SHEM Bidonotidh e datbR ETMITE ScardRedigdtotRet picdies

(reference piGyKes) Whigh ate stareddacibe RistuF=MeTRYY 209 andigeiesternn areshaing the
most 5 similar_ image to a macroblock indicated by the picture sligfnal Vin. T@e motion e_st{'imation unit

201 determind§8 nTORIHRctEEMT AbHRh intiithtesEHo RHOR BrthPimEHEARA SutpBiSs tHESector
MV. The motigreestmwtion unif@oh atitpoiSradreféremcermdtates a decoded picture that

10 has been used to detect the motion vector MV,

The motion compensation unit 202 retrieves the image which
is indicated 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

15 image as a predicted picture, ,

The picture prediction structure determination unit 212
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

20 unit 802 to code (inter-picture coding) the picture as a
randomliy-accessible picture, and further instructs the variable
length coding unit 811 to code the picture type Pt. More specifically,
the prediction structure determination unit 212 specifies a picture
type, for example, I-picture, P-picture, B-picture, Skipped picture,

25 or the like, for each picture to be coded which is included in the
picture signal Vin.

The subtractor 203 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

sp0 the orthogonal transformation unit 204. The orthogonal
transformation unit 204 transforms the differential into a frequency
coefficient, and outputs the frequency coefficient into the
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specification information Ind which indicates a decoded picture that 10 has been used to detect the
motion vector MV. The motion compensation unit 202 retrieves the image which is indicated by the
motion vector MV, from the decoded pictures which are stored in the picture memary 209 and
indicated by $#e zroé'f’éﬂrsesﬂ%:ﬁe picture specification information Ind, and outpuEtgfﬁgngg/lr}ﬁglge as a
predicted picture. The picture prediction structure determination unit 212 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 20 unit 802 to code (inter-picture

coding) the pieifd hiz aCHaRdMIY-2R8ssibld SicRNME B r WiktuéR A YARLFE Sehdth coding

unit 811 to cogle-thedrietire tyreriiddnre apgeiically, the predigtiofrsisucttne detetiingtion unit 212

specifies a picture type, for. example, I-picture, P-pictyre, B-picture, Skipped picture, .25 qr. the like, for

each picture to"BESHHE IHRA iU éé in @ pﬂ:‘t%i%u ' ngi‘@in}f%‘f@%ﬁ\ﬁ?a%@r%éao ins the

picture signal Winiendihenpredioted pitiivke thengthladatasa diffiéréntinl between the picture signal

Vin and the predicted?g_ircture and ou%)uts tthe dti{{%er&tml oﬁqhﬁ&rg}g%?gal@%ﬁp{g%t%unit 204.
requ [

t
The orthdsgonal trans %a’t‘i‘%eﬂ‘%Z A rAnSTOrms the d‘lzﬁeren ial Into a ncy coeificient, and

outputs the frepuentizabifficisnat into e _Lsoamezom/mw?@m PQU@Y@S?B%QQMMaﬂon
unit 205. The gyagkzaugn ugi) Mizeg be dieqvaneycaeflicinrl whisbrisdnawtiad fion the

0
orthogonal tra_ms%ormatloﬁ unlt%oa, and outputs the resulling quantization value Qc into the variable
length coding iWEezse. 5amdpeerel quimiRaieriaiiooe iteise2ZfantizesRE glifAKEsERon value

Qc in order to gegiye dhe PrigindldreaHesebn unit 207 performs inverse-frequency
10 transformation on the frequency coefficient to be transformed into a
pixel differential, and outputs the pixel differential to the adder 208.
The adder 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
15 decoded picture is instructed to be stored, and the decoded picture
is stored into the picture memory 209.

The information generation unit 213 generates a RAU map MI
as shown in one of FIGS. 9A to 9D, according to the picture type Pt
which is specified by the prediction structure determination unit 212,

20 and outputs the generated RAU map MI to the variable length coding
unit 211,

The variable length coding unit 211 performs variable length
coding on the guantization value Qc, the picture type Pt, the RAU
map M, the motion vector MV, and the like, in order to generate a

25 stream STR.

As described above, the picture coding apparatus 200
according to the second embodiment differs from the conventional
picture coding apparatus 800 in that the information generation unit
213 is included.

30 FIG. 17 is a fiowchart showing operations which are
performed by the picture coding apparatus 200 according to the
second embodiment.
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coefficient, and outputs the resulting frequency coefficient to the inverse orthogonal transformation
unit 207. The inverse orthogonal transformation unit 207 performs inverse-frequency 10

transformation on the ;ggfeguency coefficient to be transformed into a pixel lgif;erezn'g%lg%d outputs the
pixel differential ©0 The adder 208. The adder 808 adds the pixel differenti&f-Withha pre(ﬁcted picture

which is outputted from the motion compensation unit 202, and generates a decoded picture. The

switch 210 is On when the 15 decoded picture is instructed to be stored, and the decoded picture is

stored into the picture.m morg 209. The informatio%ﬁener tion#%%lﬁsﬁgenerates %EQAU map Ml as
dgg

shown in one of FIGS.G % Bee{%‘g&%ﬁgct%%%gp rgrt? gP %éefﬁ%d Hw! rE)gediction
structure detehfn@inptiod ianiod1 { 20cnd @ utmirrthe petiontet RAULIB apNtietthtae variable ength

coding unit 21; riabl ' [ ; [ h {Rg oR
quantizationz\}/}algll:]tt-e£l %%¥%§?;|§%?§§p%%g%w@ nﬁ%ﬁgﬁgﬂeﬁ vec 0;3%@ nd E‘ie liKe, in
order to genetafdra @etarsam & As geacthébabébe, tebictirs ddtingtasbratw Yoo eaccording
to the segond gnphedinent diffess fiom tbp agnwrnfiopak Ristuiererding iARPHERLERA4N 2Ry the

information generation unit 213 is included. 30 FIG. 17 is a flowchart showing operations which are
performed byRRETGIENRe Sodke BEpEIEYSSEPAR ISR AU NSBENE ehboliMiéatiZati 9o
2006/038716 dHot ¥R KHL Bfbe Fitdyt fthe RIAUrercadinglapaa®ius 2ahdetaimines, Byusing the

2 RAD (Stop SEUCRGHENS, Te AT AoR KREGIATRANE BT Vorih CAte petdre
5202).

10 Furthermore, the picture coding apparatus 200 determines,
by using the prediction structure determination unit 212, whether or
not the picture to be coded as a Skipped picture (Step $S204). Here,
if the determination is made that the picture is not be a Skipped
picture (NO at Step S204), then the picture coding apparatus 200

15 codes pixel data of the picture to be coded (Step 5206).

Then, the picture coding apparatus 200 generates and
updates, by the information generation unit 213, a RAU map MI,
based on a result of the determination at Step S204 (Step $5208).

For example, the picture coding apparatus 200 generates the

20 RAU map MI as shown in FIG. 9D, In order to include a picture type
of the picture which is coded at Step S206, information indicating
whether the picture s a field or a frame, and the like. The picture
coding apparatus 200 may also generate the RAU map MI as shown
in FIG. 9C, in order to inciude an indication of a still picture

25  sequence.

Next, the picture coding apparatus 200 determines whether
or not the picture determined at Step $204 is a last picture in the
RAU (Step 5210). In other words, the picture coding apparatus 200
determines whether or not the processing has been performed for all

80  pictures which are included in the RAU. Here, if the determination
is made that the picture is a last picture (YES at S210), then the
picture coding apparatus 200 specifies and codes the RAU map MI,
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5in 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 R l;g |n a user data of an entry point layer (Step 5202 jF)u hermore, the picture
coding appar%sg&ﬁ% léﬁermines, by using the prediction structure deter)rl;i%% |3(r§1(t)ﬁ/§1f ?1£2 whether or

not the picture to be coded as a Skipped picture (Step 5204). Here, if the determination is made that
the picture is not be a Skipped picture (NO at Step S204), then the picture coding apparatus 200 15

codes pixel data of the picture to be coded (Step S206). Then, icture coding apparatus.200
T e

e determin en B gipEty pay .generates
the 20 RAU mapplt\a/ll shown in FJC%. 9D, in r.dertéc})in IudF %g fpet e o?.?he ﬁcﬁr v?hich IS
coded at Step 5206, iﬁb@ﬁfﬁ%ﬁiﬁé&é‘“‘neg SRhether Rg%‘@[u‘i’% i5 t?ie?ogg?%nﬁrg'rﬁé, WA tHE fike. The
_pici[u(rje coqlirég agpatammzeo anay atddl gpi@ar@méﬁmgmpmasegﬂpmio rGPaELiresrder to
include ap indj [ , khe pi c termines

5 ﬁj'@&é’é ?rﬂif.@ ‘s“:‘ﬁ@a?r?é?%?g%%p'\@%&&gf Pigiyre cod aﬁ’@z&@é@éﬁ%@
[

whether or not the picture determined at Step ' S204 Is a la: rgg{ture in the . In other

words, the pic@ir&@stinghiapahgis J60StdtePmHEEUiRelfe DS REOERSHBEESIRG Rk béeR
performed forgl $@ PICHHES \eﬁ@fﬁgm@ués@mgha Bifdtaigee dibthe-defeEpinliR - dsiprage that

the picture is a last picture (YES at S210), then the picture coding apparatus 200 specifies and codes

the RAU map vRm St /RBH1E P A ERERTEEE by LSAR VAR RAEH 2 d@ng unit
211, and writaseherig Abkduapi b Fmnimiie reaathBteis clraingd ah8terS202iteter 52daing

10 apparatus 200 compietes all coding operations.

Note that, in a case where the information regarding 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
possibie to skip Step 5202, In this case, the storage area for the

15 RAU map MI is obtained at Step 5212, and the RAU map MI is stored
in the user data of the entry point lavyer.

Note also that the picture coding apparatus 200 may generate
the stream STR which includes Skipped pictures, with a fixed bit rate.
The amount for coding one Skipped picture is about 1 byte, and it is

20 necessary to adjust a size of the stream STR by inserting padding
data, when coding the picture signal Vin with a fixed bit rate. Here,
the padding data may be inserted only in Skipped pictures.
Thereby, it is possible to decode the picture without consuming time
for processing the padding data which is inserted in a slice of the

25 data in the picture.

Note also that a sequence layer and the information of the
entry point layer need to be read out firstly during the special
play-back, so it is desirabie to downsize the data as much as
possible. Therefore, it can be determined not to insert the padding

30 data between the sequence layer and the entry point layer.

It is also possible to multiplex and record the stream STR

which is generated by the coding method according to the second
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Then, the picture coding apparatus 200 determines whether or not there are still pictures to be
processed, among pictures 5 included in the stream STR (Step 5214). Here, if the determination is

made that theye, is still.a picture to be processed (YES at Step 5214), the cture ing
apparatus 20%@e%§§#§%§%rations from Step S200, and if the determinatiol}rﬁq}z%ggﬂggﬁcégno picture to

be processed is found (NO at Step S214), then the picture coding io apparatus 200 completes all
coding operations. Note that, in a case where the information regarding the RAU map Ml is not
known, or a case where a buffer memory is ao_ldgd in order ta buffer data of pictures which are

included in th€ MROMHTERbssibRAGLAEH SWIFB203 M this R848; the skfafRRIRs @ thd 18 RAU

map Ml is obtaingtl piStappAidrnod theRAUmeh b ingiecadi dndheniser datadifthe eaity point
layer. Note also tt]%% the pictugﬁ codirgﬁs)ge;]n tus 200 ma genera;g?kt e stream Sf{R which includes
Skipped pictu?«?s‘? @leadfiQéﬂ ft rafec gljnﬂ‘o?n: nS Jne éﬁsbri@uPe {33t yte, and
it is 20 necessargtradiasticesing bhth&MStEEan2 SHRmninsertng gpadeing Hdata,isvheficsingithe

picture signal é/lig_\?(%?. abff'ggdﬁgibgate. Here, the padding data may be inserted only in Skipped
pictures. "Thereby, It Is possible to 'decode the picture without consuming time for processing the
padding data which idMes@adin Bslibe sfithdigstiatlip fadithadrRote pIsdiigat 2ldeqatce layer

and the information,qf {hen RBINLROIALAYATARAS, e I5adous ety dHringhs sReial aRjay-back, so

it is desirable to downsize the data as much as possible. Therefore, it can be determined not to insert
the padding 3o data BEQIEIRTRe S8GRRNTe TRFePIREURR ENIRFpUIntREePIREE s dRGIAY to
multiplex and eegid ghetsirean STRicvhieh issgpneraied by thectoing metimid siecereingiadhe
second }__gs V\;’a?c%ggg/?:%%?%g Pa;%yé]fa OuOSS/QEJ%7§?:cording 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
is a Skipped picture. This means that the RAU map MI in the stream
15 STR which is generated by the picture coding apparatus 200
indicates picture types of respective pictures including Skipped
pictures, even in the simple profile and the main profile.

From the same reason, in the main profile, it is also

impossible to distinguish a B-picture and a BI-picture by the picture
20 type in the picture layer.

Therefore, the picture coding apparatus 200 according to the
second embodiment generates the RAU map MI which indicates
picture types of respective pictures which are included in the RAU,
based on the picture types Pt which are specified by distinguishing a

25 B-picture and a BI-picture by the prediction structure determination
unit 212. This means that the RAU map Ml in the stream STR which
is generated by the picture coding apparatus 200 can distinguish
B-pictures and Bl-pictures, even in the main profile. The BI-picture,
not like B-picture, can be independently decoded, so that the

30 distinguishing of Bi-picture and B-picture increases flexibility to
select pictures to be decoded and play-backed during the special
play-back.

-34 -



embodiment, together with 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- tem or a packet which is defined in 5 Blu-ray Dj & Qver, in the
simple profilé%laﬁ?'é%r%?n profile, Skipped picture cannot be identified bg heﬁgta:{{é\/r&ggt%ﬁe 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 Bl-picture, the 1o picture coding apparatus 200 according to the second

embodiment may examine, based on a size of the picture, whether or not the pictu ist kipped
picture, and if the pickitefi<Ca SkiBpe@HNRE 1Ay 'E@ﬂ@%ﬁ&ﬁrMFﬁ%PBéﬁ@f rgﬁe% '?ori icate
that the pictureals arKipaedhisteeey Toiscadaneihdothe Ra phap M} inithe wireaid itbgSHRewhich is
generated by the picture ¢odin ratus 200 indicates picture.types of respective pi including
Skipped pictﬁ?e‘%?@\?bq?iﬁ‘-@@gﬁi%ﬁ@’ﬁro?iﬁ%&%@ﬁ%ﬁ%ﬂbfil& %ﬁé?ﬁefhfhg?%gmueég‘era?ogﬁnt e main
profile, it is alseineprissibpeotintistipguish ayBipictudeari & Bepibnfe byatie pidugel dEstyiieein the
picture Iayer.gg e[fgéept picture coding apparatus 200 according to the second embodiment
generate% the map MI'which indicates picture types of respective pictures which are included in

the RAU, based on the pittuspegias Plavhizh dfe Episcifie® dytairtitgutaedfy 25BPkiidd@nd a

Bl-picture by fhe ﬁ@é&f&iea SIFHGUUER dpterminaljon ek 2 2, dhipreears that e &dieman i in the
stream STR which is generated by the picture codlr(Ing%i apparatus 200 can distinguish B-pictyres and

Bl-pictures, eBd¥n tA@malhlorBiy. TiRe sasewaé IheERkd BIBIRAL QA IRGATR PR d&R decoded,
so that the 3qligtingslishing ef8i-piefure andBicturg diereasien flexibility ke seleimisatiemto be
deCOde%Ic?nd!péagyé?g%%dad r\i/r%%tggési%%%alc L%Y{;%%C%mm the beginning of the RAU or
information to specify 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
pictures, but only for pictures to be decoded during the special
15 play-back, such as I-pictures or P-pictures.
<Variation>
The following describes a variation of Skipped picture
according to the second embodiment.
In the second embodiment, a Skipped picture is generated to
20 be a P-picture which has the same pixel data of the reference picture
immediately prior to the Skipped picture in decoding order
Thereby, the Skipped picture cannot be used instead of a B picture.
Thus, the variation of the second embodiment generates the
Skipped picture as a B-picture which is not predicted from any other
25 pictures, and as a picture having the same pixel data as a picture
that is the reference picture immediately prior to the Skipped
picture in display order (hereinafter, referred to as a B-skip picture).
More specifically, in the variation of the second embodiment, by
newly introducing the B-skip picture, it is possible to form a GOP
30 structure, such as I-picture, B-picture, B-picture, P-picture,
B-picture, B-picture, P-picture, B-picture, B-picture, ..., which is
commonly used in the MPEG-2 standard, so that IP play-back
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-34 WO 2(_)06/038716 PCT/JP2005/018735 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. Fur(t)hz%r, }he yser data in the entry point layer may include furtpgwgyf%é{g}g&%:besides the
e de

13 h . .
5 RAU map MI© A The §|731e(0|al play-back, it is important to specify a picture to coded and to

efficiently access such picture. Therefore, the RAU map MI may indicate address information
regardig? eachh pil;:ture. Here, tEe address information may be information io regarding a byte position
counted from the beginning of the RAU or information to specify a packet in whigh e ' '
stored when Qﬁ@%%‘@édqpﬁ%é"é% S84y 39 gb%r??@%afypﬁéi%ﬁ%r?&td:eﬁTiagﬁg‘dﬁéegxz It?]e
addr_esls Eforlﬁmﬁgqﬁmmﬁ/ammmt fortddle pidtuinese ik ontlifay piptoess to e decoded during the
specia play-bac as J-pictures ar Pspi . <Vanationz The in SGHi variation
of Skipped picture a%fc{% |‘ng§t§ the & o%ﬁgggé?n&erﬁgﬁl%%%clﬁd éﬂrﬂ%iilgﬁtggﬁiﬁged e
picture is genptated¢s 20 algddpictictatibn hastel Sdme e anth bBMBe réferelite p;llgt'ure
mmephatgly %r;% (e} @%%{pp%miﬂprg ii@ decoding arder- Jheseby e Skipped pistire gggnot be
used instead of a B picture. Thus, the variation of the second embodiment genefates the Skipped
picture as a B'Biaii@ahiRRthG HleicierTRsaHhp sHErey BReLALY eF RS BiRiEHh&Ting the
same pixel daia a5 Ridrsedhahic fharefgrmnse pirtne iinedieelppaomiaiteSkingipipigture in

display order (hereinafter, referred to as a B-skip pict ..M ifically, n_th iati fth
second emboBliHEft, bvaﬁrdauﬁ%tﬁ%&%ﬁiﬁﬂé?%i%%ﬁ%g%ﬁﬁe é%'%%%% e

structure, sucihag &pistirey BpittireaBdicturEI@-pitBBe, the pictures in the RAU are
10 arranged in display order. A picture B-skip6 and a picture B-skip7
are predicted from only a picture P5 which is a reference picture
immediately prior to the pictures in display order, and not predicted
from a picture P8. The picture coding apparatus 200 according to
the variation of the second embodiment generates a stream STR

15 having the RAU shown in FIG. 18A and 18B.

Here, whether or not a picture is a B-skip picture is indicated
by a picture type in the RAU map MI. On the other hand, even if the
picture is a B-skip picture, a picture type or a field-picture type
which is included in a picture layer of the picture is a B-picture.

20 Therefore, such a stream STR can maintain compatibility with the
conventional stream, so that even the conventional decoder which
cannot analyze the RAU map MI can treat the B-skip picture as a
B-picture, and perform special play-back.

Note that the picture layer may indicate whether or not a

25 picture is a B-skip picture. It is aiso possible to generate a B-skip
picture as a picture which has the same pixel data of a reference
picture immediately prior to the B-skip picture in display order. 1In
such a case, the RAU map MI may indicate whether the B-skip
picture is predicted from a reference picture immediately prior to

30 the B-skip picture or a reference picture immediately subsequent to
the B-skip picture, in dispiay order.

(Third Embodiment)
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B-picture, B-picture, P-picture, B-picture, B-picture, ..., which is commonly used in the MPEG-2
standard, so that IP play-back -35 WO 2006/038716 PCT/JP2005/018735 (special play-back for

play-backing only I-pictures and P-pictures) can be easily realized in the pi ? oding apparatus.
FIGS. 18A ar‘lvdﬂlygg g %Vvﬁexamples in which the B-skip pictures are uset%%z#gz ﬁ%?f'ilgr?g IGS. 18A

and 18B, "I", "B", "P" 5 and "B-skip" which are included in codes "12", "130", "135" 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, 18A, the pictures_in the RAU are arranged in

decoding order, and IRUE IOBOHISe NGRS QL 8oThfRn 8 7 ot PoPdEt UASpicture
B-Ski%G anld ad@j@'iwgh%ﬁb&ﬂa e %fﬁdilotﬂ@ fdmm:tgﬁg/ a@@uges E%\gwahasmrﬁembeﬁtbuwe
immediately prjor to.the pictures in dis order, and not predicted. from a picture P8. T icture
coding appar AS §M¥§08%§8@Wﬁ§]§§riﬁ%ﬁgﬁﬁgr Cohd'® S&E}néﬁfﬁéﬁ&aﬁ@%"fﬁ@%m STR
15 having thedR#¥t) shawrpinsEiG 4 8a arms1]6 ielembdrethéher pobagscimg ”WeasBralgdpicture is
indicated _by a,pic type in. - I d if iciure is a B-skip
picture, a%ict%ﬁét)%gg) (B};%%!’g\ -p?ﬁﬁr%@%&j %‘?‘igr? ’i%%g%]ﬁe{:j ﬁ%acggﬁﬁg %‘/i?%ﬁ%éﬁ picture is a

B-picture. 20 Therefof@ GhcH 2Atrd & STRAAP M airta@<Ed mpatipilyydias tReNeGivemiosai stream,
S0 thal ever thg SOryUIonl deSRARI SSRGS ARRLEES SR thoap ML deabing §-skip

picture as a B-picture, and perform special play-back. Note that the picture layer may indicate whether

or not a 25 pieRPE@EUS-sHpSHEIRRd |t I8 alREPEEsiIFIRALRERRES Bukkipr FRiIGRMAsDY piBture
which has themgtﬁiéel @@tgt@fm,rewerm rRjCtarepiraesliately pray tosthed@idepiciyine i display
order. In, $UCh 2 i finG hadtunar SRy NS RS e e he Brskp

FIG. 19B shows a front outside view of the flexible disk, a
cross-sectional structure of the flexible disk, and a body of the
flexible disk body. FIG. 19A shows an example of a physical format
of the flexible disk body which is a main body of the recording

15 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 angie direction. Therefore, regarding the flexible disk

20 storing the above program, the above program is recorded in an
area allocated on the fiexibie disk body FD.

Furthermore, FIG. 19C 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

25 decoding apparatus is recorded on the flexibie disk body FD, the
program is written from a computer system via a flexible disk drive
FDD. Furthermore, when processing performed by the picture
coding apparatus and the picture decoding apparatus is structured
in the program system in the flexible disk, the program is read out

30 from the flexible disk via the flexible disk drive, and transferred to
the computer system Cs.

Note that the above explanation has described to use the
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picture is predicted from a reference picture immediately prior to 30 the B-skip picture or a reference
picture immediately subsequent to the B-skip picture, in display order. (Third Embodiment) -36 WO

2005/03871%%‘6’58}%?%9965!918735 Furt.hermore, by recordi.ng a‘program]_jerfmugmstgg picture
coding apparatus and the picture decoding apparatus described in the above embodiments, on a

recording medium, such as a flexible disk, it is possible to easily implement the processing described
in 5 the above embodiments by an independent computer system. FIGS. 19A, 19B, and 19C are

explanatory diagrams showing a case when the picture coding apparatus and,t icture decoding
apparatus de&t&Hddsn 55y énﬁ)d'oqﬁ%ﬁérﬁerf%%ﬁiléaqbyd%%o%ﬁﬁte‘?%%{ rlngetbé) uéllén% %%rogram
which is recorsleti ol ad isk eresdirgmedilobe satdvasheaftekivte tisioRIGLIBaHidWS dgrarioutside
view of the flexible di cross-sectian fur flexi I d ible disk
body. FIG, 1§An§ slé r?tgfa% /67 a &{jﬁcgi Lt%%r%lﬁ)gp Jﬁ?i@%%hgﬂ%%§§ wyhe%fﬁq?s& afﬂr%in body
of the recordipgdgnmediwucThadlexiblCdikbodn & @ iR eHdispssRiEesase F, and a plurality of
tracks Tr are formed qn asurfacs of te disk gy 3r difryeisreneedpussds an wRtahciayeference

in a shape of concentric circles, and each track is segmented into Sixteen sectors Se in an angle
?%

direction. ThePdfdie; e ceRiliid ARPRSABIS ASICSTBR MUNE 8BV BrdisR R Ubove Brogram is

recorded in an pregrallgsatas-an der Bexie diskdiedy 5D drurbermate: FAGdeaCrshowsasstructure
by which the flexible disk body FD records and Iay-baclﬁ,athe program. Wh@rieth?cabov(ggﬁrogram for
|

realizing the JR&LPE LodiRGUHP attid GhdRHe Hidure® 95 HaBSditty KppRAREL S redrded 8iThe
flexible disk bad:-EBirtheo peagreimr s ywaitiendspaaaldyputemgysten vitey fleaithedlisk idyives

10 a packaged media, in which a special play-back function is crucial.
Therefore, the present invention has a high practical value.

As described above, the present invention has been described
by using the above embodiments and the respective variations, but
the present invention is not limited to the above.

15 For example, each functional block shown in the block
diagrams (FIGS. 10 and 16, for example) is realized as a large scale
integration (LSI) which is a typical integrated circuit. These

" functional blocks can be integrated separately, or a part or all of
them may be integrated into a single chip (For example, functional

20  blocks except a memory can be integrated as a single chip.).

The integrated circuit can be called an IC, a system LSI, a
super LSI or an ultra LSI depending on their degrees of integration.

The integrated circuit technique is not limited to the LSI, and
it may be implemented as a dedicated circuit or a general-purpose

25‘ processor. It is also possible to use a Field Programmable Gate
Array (FPGA) that can be programmed after manufacturing the LSI,
or a reconfigurable processor in which connection and setting of
circuit cells inside the LSI can be reconfigured.

Furthermore, if due to the progress of semiconductor

30 technologies or their derivations, new technologies for integrated
circuits appear to be replaced with the LSIs, it is, of course, possible
to use such technologies to implement the enclosed functional
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FDD. Furthermore, when processing performed by the picture coding apparatus and the picture
decoding apparatus is structured in the program system in the flexible disk, the program is read out 30

from the flexi i ia the flexible disk drive, and transferred to the co Cs. Note that
the above ex%%gr%i@\é ég described to use the -37 WO 2006/038716 P%@%%%%}}%?@BS flexible
disk as a recording medium, but it is possible to use an optical disk instead. Note also that the

recording medium is not limited to the above, but may be anything for enabling to record the program,

such as an IC,card and a ROM cassette, 5 As described above, according ta the present invention, the
picture codingb Bé{éﬁatl?ssacﬁﬁ tﬁ@%ﬂ[ﬁ iﬂg%uﬁ%ade &Vthgmp%%dqﬁ@b‘?&%% %’ding
apparatus refengjarine atidediBAUmapniodtoy decudlirtdy eadikpictare, sethapitiispossibté e reduce

decoding opetations, i I%ﬁ.t [mprove play-back quality of io a packaged media, in which a
special play-b%aa}élgyugrlﬁ)%@%c%%?a . IéMérefore, the present invention has a high practical value. As

described above, the iﬁﬁ&@ehhmt/,eaﬁ@qm@ib@efm@glgn;dj I cisthgandyaboveserabcdiaténg and the
respective varalions Pyethe Bregentinyenyar & Notipttgdiadhs @hpve ko fi %WTBOF'%L?@Ch

functional block shown in the block diagrams (FIGS. 10 and 16, for example) is realized as a large
scale integrafiBR iZSH ich & EeyEBAl THREHABM circuit. These functional blocks can be integrated

separately, or a part or all of them may be integrated into a single chip (For example, functional 20
10,2 systom UNBUSFETEY B BELECASTEEIding on their degrees of megration. The
integrated circuit techflgeeisnotdindelitg thppStatnd &nwhybetimplelneoitihgsspgdedisated circuit
oragen%al-péjé%%?%mg 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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25 processor. It is also possible to use a Field Programmable Gate Array (FPGA) that can be
programmed after manufacturing the LSI, or a reconfigurable processor in which connection and

setting of circuigcgfllsé?r?i(@gt e LSI can be reconfigured. Furthermore, if due to the progress of
semiconductor 3o tethnoldyi€s or their derivations, new technologies for integrated circuits appear to
be replaced with the LSIs, it is, of course, possible to use such technologies to implement the
enclosed functiopal -EB}\(_{%/U%Z&%Q/O%MQ F,zgST\{V P%OQ%Q%S?&S blocks igls an integrated circuit. For
example, biotechhology - orgams cRerRaltechholagy- and HaE c3A D& ShP Rt thaFabove
implementation. N srampiiamay the functional blocks, only units for storing 5 data to be coded or

decoded is notInteorajecnig Ui - 1 alarebas FIEILNGHRN, NDUSTRIAL

APPLICABILITY The picture coding apparatus and picture decoding apparatus in ac B?’d%g to the
present inventioﬁhédﬁc%eapplied, in play-backing the VC-1 stream and the like, to all devices which

have a special play-baeiefugstionsirichss fighisperdiptay-hackind isesoecirly.ysefy) for optical
disk peripheral deyjces in which the s a%ccjgzl_n %Igé/-gg%i{g%:{[ipnlis griticali. -39 CLAIMS 1. A picture
155 B BaFafuR CGIRifvFEth Ritiding unit

coding apparatug i\?\%Hﬁ%ﬁ%%}gggea[Bigture, said pictire co
operable to codeigagtepicture according to a picture type of the. picture; a map generation unit
operable to generate g RRW Qi bIElissIeRARY, HEWE SRARNSEINR (ARAQN AGESsR YNt that
Includes a,plurallltg/g%fng?a(?gc? D@I%,é%lcji rrensé;pagr;gneraﬁon unit.
wherein the still picture sequence includes (i) a reference picture which is a
starting picture in the still picture sequence in decoding order and is to be de-
coded and displayed and (ii) one Skipped piciure or consecutive Skipped pic-
tures which is positioned immediately after the reference picture in the decoding
order, _
the Skipped picture is a picture which is defined to be displayed with an im-
age of the reference picture that is decoded, and
the map indicates the still piciure sequence, by indicating, in the decoding

order, coding information of each of the pictures included in the still picture se-
guence.

2. The picture coding apparaius according to claim 1,

wherein said writing unit is operable to write the map at a position which is
prior io a starfing picture in the random access unit,

3. The picture coding apparatus according to claim 2,

the coding information is a picture type of each of the pictures,

4. The picture coding apparatus according (o claim 3,

wherein the picture type indicates whether or not each of the pictures ié the
Skipped picture.

5. The picture coding apparatus according to claim 4,
wherein said map generation unit is Operable to generate the map, regard-

less of whether or not each coded picture in the random access unit inciudes the
picture fype.
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a writing unit operable to write, into the random access unit, the map which is generated by said map
generation unit. wherein the still picture sequence includes (i) a reference picture which is a starting
picture in the still picture sequence in decoding order and is to be de- coded and displayed and (ii) one
Skipped picture or consecutive Skipped pic- tures which js positioned immediately after the reference
picture in the decbding' Srdé e SKipPEARERIR FEPHIEIR WRIBIEis defined to be displayed with an
im- age of the referencenpiciwredhiatiasleeodesticandrihésnoapringicaies:Heatlkipiclyig seauence, by
indicating, in the decoding, order, coding informatign of each of t ictures included in the still picture
se- quence. 2. Th‘goglcca%l‘j?gacscfir ﬁn p![%!%lu?aetﬁg %g?(a)% nlg%ﬁ‘fcr)“"cll{z];l|ﬁr%ne-J‘!.;,&ﬁi lg%rléfi% LA $Hfifing unit is operable
to write the map at a position which is prior to a starting picture in the random access unit. 3. The

picture coding apparat%smédg&%ig@igbga,Ig{gsc%[ag i_gg&gggi%nrg_!gcgjrgtgég ype rﬁ’f _%a%h of the

pictures. 4. The picture coding apparatus according to claim 3, wherein the picture type indicates
whether or not ealf§'Bithe RtiAEY Rf thrrsskpiphiesictaie. Boitheipratiocormas asperatrisaccording
to claim 4, whereip@gaid map generation unit is operable to generate the map, regard- less of whether
or not each coded picture in th random gccel%s,unit Ec{gdes t%im picture type. 40 6. The picture
coding apparatus accofdfii e dait'> SRRGRM SaftFiRap elel o ARt idGraabiitc gBAerate the
map which indicaséch sidirtines @i clilf @ shd adastpick e limethan gtith pictese seguence. 7. A picture

decoding apparatus whidy degeden2 (aadam ageessibibatNeias  plirality af caded pictures,
said picture decoding apparatus compris- ing: a detection unit operable to detéct, from the random
access unit, a mapiciures in the random access unit, based on the still picture sequence which is

indicated by the map detected by said detection unit and
e decoding unit operable ic decode the. picture which is selecied by said

selection unit,

wherein the still picture sequence inciudes (i) a reference picture which is a
starting picture in the still picture sequence in decoding order and is to be de-
coded and displayed and (i} one skipped picture or consecutive skipped pictures
which is positioned immediately after the reference picture in the decoding order,

the skipped picture is a picture which is defined to be displayed with an im-
age of the reference picture that is decoded, |

the map indicates the still picture sequence, by indicating, in the decoding
order, coding information of each of the pictures included in the still picture se-

quence, and

said selection unit is operable 1o select, as the picture to be decoded, only

the reference picture from among the pictures included in the stil picture se-
guence.

8.  The picture decoding apparatus according to claim 7,
wherein said detection unitis operable o detect the map from a part which

is positioned prior 1o 2 starling piciure in the random access unit.

€. The picture decoding apparatus according io claim 8, further comprising:

a dispiay unit operabie to display the reference picture which is in the sill
picture sequence and is decoded by said decoding unit, and to display the image
of the reference picture which is decoded by said decoding unit repeatediy by the
number of the skipped pictures included in the still picture sequence. '
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which indicates a still picture sequence in the random access unit; a selection unit operable to select a
picture to be decoded, from the coded pictures in the random access unit, based on the still picture

* sequence which is indicated by the map detected by said detection unit; and a decoding unit operable
to decode the. Picture which is selected by said selection unit, wherein the still picture sequence
includes (i) a reference picture which is a starting picture in the still picture sequence in decoding
order and is to be de- coded and displayed and (ii) one skipped picture or consecutive skipped
pictures which is positioned immediately after the reference picture in the decoding order, the skipped
picture is a picture which is defined to be displayed with an im- age of the reference picture that is
decoded, the map!ihdichtesitierstiflepietine aeparehces typiduigatintgiin the decoding order, coding
information of each of {he pifturesdaFiydae AR dbemSTkiBIRLY'S SRrALRfIReoANLRRIFRelection unit is

operable to select, as the picture to be decoded, only the reference picture from among the pictures
included in the stilPFfGfe 389 HifeRGB Dt PREGESIHEB MR A phRRER aChR RiFg BCRiRE7,
wherein said deteekippathiidsuapesiable to detect the map from a part which is positioned prior to a
starting picture in the random access unit. 9. The picture decoding apparatus according to claim 8,
further comprising: a diSBisy*HsRiGperabIE fRPEidplay the referamesspicturesuich santhésstik picture
sequence and is desedesbysaitkidesadinguisy, andgeslisplaytbesimage, of the.reference picture

which is decoded bxnsr%ig \(RI,%% din gr\}\i/tmre‘ gatgdg by the number of the skipped %ﬁgtures included in
S| 0> 'The pictdre GEEGHiING RFPaFatlS S0CSrdiHY 10°CaRRRR SFHeifein the

. the still picture secﬁjencé. 4

* coding informatiortinglieates aguictuse tipeicheach bbtbecpiniumsy and e Rictursitype indigates
whether or not ea tilﬁpf.the ictures is the skipped picture, and said selection unit is operable, in a

case where the re ere%%"piéﬁ?r%elréc%l-
11. The picture decoding apparatus according io claim 10,
wherein said seleciion unit is operable 1o select only the reference picturs
as the picture tc be decoded, from each picture which is included in the random
access unil, when an instruction is received 1o perform high-spaed play-back,
said decoding unit is operable to decode the reference picﬁure which is sa-
lected by said selection unit, and
said display unit is operable to dispiay the picture which is decodead by said
decoding unit, and io repeaiedly display the reference picture which is a starting

picture in the stilt picture sequence.

12. The picture gecoding apparatus according o ciaim ©,

wherein the map indicaies a starling picture and a iast picture in the st
picture sequence, and
| said selection unit is operable 1o select, for the stili picture sequence, only

the starting picture in the still picture sequence as the picture io be decoded.
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lowed by the Skipped pictures, to specify as the still picture sequence a se- quence which starts with
the reference picture and ends with a last Skipped pic- ture, and to select as the picture to be decoded
only the reference picture for the still picture sequence. 11. The picture decoding apparatus according
to claim 10, Where{gsal&i z%%lee tion. unit is gperable toii?elect only the reference picture as the picture

to be decoded, from each pictura WHicH $8 Th&lEEd T HEET ritin  a Pt cSSiafpiGiHER tn sastruction is
received to perforrgiiightepeess phiy-beidksaid detiodingnaiitis:pparnaple to decode the reference

picture which is se- lectgd by %ggﬁlﬁcgo& .fctaﬂg S ' éjr{ lay unit is operable tq display the picture
which is decoded by said decoding unit, anl(';il ?Jlo repeat%%%y igr;ﬁ}%/lryalfhg %fge)fgﬁ%se ‘ﬂ?&ﬂ% Sfilch is a

starting picture in"B¥SHIE5&EF€¥equence. 12. The picture decoding apparatus according to claim 9,
wherein the map indicajafereéingpie 386 RISl RGNS 1) BeslleRicte nequanes, and said
y

selection unit is Opié ble to select, for the still picture sequence, onl e starting picture in the still

picture sequence 3¢ PG 18 B Ryl ra seauencs federeding Siini amidh indadiss a plurality
of coded pictures fodedcind atihtapsrcaess(lininsaBkispae epiadis b BB LAY IZRGpaIMAR indicating

a still picture seq in. cess unit for each, random access unit, wherein the still picture
sequence includgﬁz %%@Zgn%@sg%ﬂﬁaes' WH?&?C') %t%%sﬁg?ﬁﬁ SO RS Bidhsdeiihee in

decoding order arféf#§to be de- coded and displayed and (ii) one Skipped picture or consecutive

Skipped pic- tures Whic%@m%&&@%@@@m@mkﬁb%r@éﬁﬁ%@% Bgcgfsréiiag/ él%e gﬁcoding order,
a ge o

the Skipped picture is a picture which is defined to be displayed with an im- he Erdfence

picture that is decA#EL NG FHETRISS Ridiesdaatie Sangsiediransequence, by indicating, in the decoding
order, coding informatiothefreacindit st pirswiespirelid ed ddRBsS Y RiRIERISS in the decoding

order, coding information of each of the piciures included in the still picture se-
qguence.

14.  The coded picture signal accofding 1o claim 13,

wherein the map is stored at a position prior to any pictures which are in-

cluded in the random access uni.

15, An picture coding method for codes a picture, said image coding method
comprising: -

coding each picture according 1o a picture type of the piciuré;

‘generating a map which indicales a siill picture sequance in randorﬁ ac-
cess unit that includes a plurality of coded pictufes: and

writing, into the randomn access unit_, the map which is generated by said
generation, :

wherein the still picture sequence includes (i} a reference picture which is a
starting picture in the still picture sequence in decoding order and is to be de-
coded and displayed and (i) one Skipped picture or consecutive Skipped pic-
iures which is positioned immediately afier the reference picture in the decoding

order,

the Skipped picture is a picture which is defined to be displayed with an im-
age of the reference picture that is decoded. and
the map indicates the still picture sequence, by indicating, in the decoding

order, coding information of each of the pictures included in the still picture se-
guence.
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guence. 14. The coded picture signal according to claim 13, wherein the map is stored at a position
prior to any pictures which are in- cluded in the random access unit. 15. An picture coding method for
codes a picture, said image coding method comprising: coding each picture according to a Picture
type of the picture; generating a map which indicates a still picture sequence in a random ac- cess unit
that includes a plurality of coded pictures; and writing, into the random access unit, the map which is

generated by saich generafpa.nateiniihe silpie'e seisnes ndiiles (alefeange picture which

is a starting picture in the still picture sequence in decoding order and is to e-coded and
displayed and (i) BHEESIEHEE Bichl Bee Girdecsn ve S imsEaisrdinge o aihnshorspratsitaned
immediately after the refereniee Pietiars taadecedingarder 4he-skippad iRisturesis apictyure which is
defined to be disp{axaed with an m][ age of the reference picture that is decoded, and the map indicates
 the still picture seq‘ﬂér%c?@?b?r’ihdli]cgﬁn&?fﬁefﬂea'&%ecgg’dfﬂﬁ‘ order, coding information of each of the
pictures included in thesstécpigirepgaumguence. #3d&dAnpictine deeedngmeathod-forgecoding a

random access Uit {ogl fclydes. plugaliyg soed Bighues. safmage decoding method

comprising: detecting, from the.rar)dom__access unit, a map which indicates 4 pr‘i - mrénoaé)quence in
the random accesS®iPfteséleéhitfye (wetite 89be decoded, from the coded pictures in the random

access unit, based on thecsiilpighdreiseavantewhichisdndicated bydhe map detected by said
detecting; and decodin%{the icture which is selected by said selecting, wherein the still picture.

sequence includes (i) 2 feFEFERhEE STt RERiBRAEICE RtIHESI AR RiamRacsR BidtR iy ifehce in

decoding order argtdgity ectiee in the still picture sequence in decoding order and is to be de-
coded and displayed and {ii) one Skipped picture or consecutive Skipped pic-

tures which is positioned immediately after the reference picture in the decoding
order,

the Skipped picture is a picture which is defined to be displayed with an im-
age of the reference picture that is decoded,

the map indicates the still picture sequence, by indicating, in the decoding

order, coding information of each of the pictures included in the still picture se-
guence, and

in said selecting, as the picture to be decoded, oniy the reference picture is
selected from among the pictures inciuded in the still picture sequence.

17, A prdgram for coding a picture, said program causing a computer to exs-
cute:

coding each picture according 1o a picture type of the piciure;

generating & map which indicates a still picture sequence in &
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coded and displayed and (ii) one Skipped picture or consecutive Skipped pic- tures which is positioned
immediately after the reference picture in the decoding order, the Skipped picture is a picture which is
defined to be displayed with an im- age of the reference picture that is decoded, the map indicates the
still picture sequence, by indicating, in the decoding order, coding information of each of the pictures
included in the still picture se- quence, and in said selecting, as the picture to be decoded, only the
reference picture is selected fomeamonigitiaze ipishaesHinclugirg i Hestilipistute sgauence. 17. A
program for coding a picture, said program causing a computer to exe- cute: coding each picture
according to a picture YJpESf e H?@tﬁ?@?oﬁéﬁé%g“ﬁ%h%\Mﬁéhﬁh@m&e@&m@ﬁlﬂmi(ﬁwmquence in
a 43arandom agenesginmit that includes a plurality of coded pictures; and writing, into the random
access unit, the map whigh.| nerated by said generation, wherein the still picture sequence
includes (i) areferencvg’rglgc%jﬁeg’v%h%ﬁ%Ctg%tgﬁ%’ eI YHeR S AIBieERe 2 Blftiekcaistiécoding

order and is to b8 SRIHRSHRIGEIBIiL)S $j distwie(BeonerSkijp ed qiditgeonisr anseRUEVBSKPPped pic-
tures which is pagitiedeshimsretigtelyaalianthesetarsnes RicHre i t cading. order, the Skipped
picture is a pictU{grggr\ilﬁlﬂ %Iﬁ %eficr;e[ to ﬁe dis%%]?/?ed ;\?viiath a% im-%g}e %ﬁgg‘“’#ﬁe{%‘é‘?&ﬁ‘égpﬁét&% that is
decoded, and the map indicatss the sl Biek O GERCENS (eismeREHRiciwene Hecdensgingrder, coding
information of eRH&Sf the pictures included in the still picture se- quence. 18. A program for decoding

a Picture, said programengﬁjB&jf?ﬁgmguter to exe- %ut :ige ecting, from the random access unit, a
d

map which indicates g still pic- ture sequende i the T4 SRESSe icdispiayed with an im-

age of the reference picture that is decoded, and

the map indicates the still picture sequence, by indicating, in the decoding

order, coding information of each of the pictures. inciuded in the still picture se-
guence.

18. A program for decoding a picture, said program CaUSIng acompuier to exe-
cute: _

detecting, from the random accsss unit, & map which indicates a stjl Dic-
ture seguence in the random access unit;

selecting & picture 1o be decoded, from the coded pictures in the random
access unit, based on the still 'picture sequence which is indicaied by the map
detected by said detecting; and

decoding the picture which is selected by said selecting,

wherein the still picture sequence includes (i) a reference picture which is a
starfing picture in the still picture sequence in decoding order and is {o be de-
coded and displayed and (i) one Skipped picture or consecutive Skipped pic-
tures which is positioned immediately after the reference picture in the decoding
order,

the Skipped picture is & picture which is defined to be displayed with an im-
age of the reference picture that is decoded,

the map indicates the still picture sequence, by indicating, in the decoding
order, coding information of each of the pictures inciuded in the sii picture se-

quence, and

in said selecting, as the picture to be decoded, only the reference picture is
selected from among the pictures included in the still picture sequence.
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selecting a picture to be decoded, from the coded pictures in the random access unit, based on the
still picture sequence which is indicated by the map detected by said detecting; and decoding the
picture which is selected by said selecting, wherein the still picture sequence includes (i) a reference
picture which is a starting picture in the still picture sequence in decoding order and is to be de- coded
and displayed and éii) one, Skipped picture or consecutive Skipped pic- tures which is positioned
immediately after tfie réfiRIRESHREGEH HRIRERART® Sidbrenreidkpamisidtateys agiotizre which is
defined to be displayed with an im- age of the reference picture that is decoded, the map indicates the
still picture sequence, %C}méi%aétép%.én the dec%ﬁjr;ngtooa[der co%}ng gnf rmation of each of the pictures

included in the still picture se- que c':ef“z_aen A sal seleccﬁ%%i,r% the |T0|ic RY56e decoded, only the

reference picture is seRER@HIENG anAONYTRE piciepessiaciit ot inrtheestilbpictliressemuence:44 19. An
integrated circuit which,609as R@icibie sridiRiegratad cicyitcompyis- ing: coding each picture

according to a picture type of the picture; generating a map which indicates a still picture sequence in

a random ac- cess unit tHAR S ERRIEE AP GC6PE0 4 fieaires; wWhghermRy2isEINeadmtom access

unit, the map whichrgjienerated by said gen- eration, wherein the still picture sequence includes (i) a

reference picture whichyis.a.;stauding Rl in the still picture sequence in decaoding order and is to be
de- coded and displayed a_ncli (ii) one EE%’%%%%&%%@%&%% htﬁé%i?ﬁﬁsa"w’?g@é%ﬁiaq is
positioned immedHEEIP&RE R ottt piRtiresprtrnde dodingodintenrtise Siipised pictdee is a
picture which is defiaed indedisalaveduiicenimspasel e dricsenanalciiif: aisdiegpded and
the map indicates the sti”gicture sequence, by indicating, in the decoding

tures wnicn Is positioned immediately after the reference picture in the decoding

order,

the Skipped picture is a picture which is defined tc be displayed with an im-
age of the reference picture that is decoded, and

the map indicates the still picture sequence, by indicating, in the decoding

order, coding information of each of the pictures included in the still piciure se-
quence.

20.  An integrated circuit which decodes a random access unit that includes 2
piuraity of coded pictures, said integrated circuiy comprising:

detecting, from the random access unit, a map which indicates a still pic-
ture sequance in the random access unit; _

selecting a picture to be decoded, from the coded pictures in the random
BCCEess unit, based on the siill picture sequence which is indicated by the map
detected by said detecting; and

decoding the picture which is seizcted by said selecting,

wherein the still picture sequence includes (i) a reference picture which is a
starting picture in the still picture seguence in decoding order and is to be de-
coded and displayed and (i) one Skipped picture or consecutive Skipped pic-

tures which is positioned immediately after the reference picture in the decoding
order,
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order, coding information of each of the pictures included in the still picture se- quence. 20. An
integrated circuit which decodes a random access unit that includes a plurality of coded pictures, said
integrated circuit comprising: detecting, from the random access unit, a map which indicates a still pic-
ture sequence in the random access unit; selecting a picture to be decoded, from the coded pictures in
the random access unit, based on the still picture sequence which is indicated by the map detected
by said detecting; and decoding the picture which is selected by said selecting, wherein the still picture
sequence includes (i) a reference picture which is a starting picture in the still picture sequence in
decoding order and is to be de- coded and displayed and (ii) one Skipped picture or consecutive
Skipped pic- tures which is positioned immediately after the reference picture in the decoding order,
44a the Skipped pictuite Skppicipictwbit i pidaitaachichhe sisplay eslpuithsphiad age ahtie reference
picture that is decoed(%qhéhfe ma cindi.c%lttrest ha(-% .stglepic ure sequence, by indicating, in the decoding
order, coding inf%gmatlon of each of the Sic GréSIRERTGEd in the still picture se- quence, and in said
selecting, as the picture todyeitdicetdsdiherdtiitinciote sague mietuve isdisalgeth ftverdansdmg the pictures
included in the stjlpichyg seAMaACSIdLoT DERIGUIR GadinG. cRRAIALIS AGRRdiNGIg.iaigL L. wherein

said coding unit is operable'to generate the reference picture by performing intra-coding on a picture.
44b guence, and

in said selecting, as the picture to be decoded, only the reference picture is

seiected from among the pictures included in the still picture sequence.

21.  The picture coding épparatus according to claim 1,
wherein said coding unit is operabie to generate the reference picture by

performing intra-coding on a picture.
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