DESCRI PTI ON PI CTURE CODI NG APPARATUSAND PI CTURE DECODI NG APPARATUS
BACKGROUND OF THE I NVENTION (1) Field of the Invention The present

i nvent i orwoeb@lmss7160 a pi cture codi ng apparat us whi ch cedeEgP200I8T75H
picture, a streamwhich is generated by an inage codi ng nmethod using the

pi cture codi ng apparatus, and a ,;DES(DRE’IJm.di ng appar atus whi ch decodes
the stream (2) Description of the Related Art Recently, with the arrival
of the age of nultinmedia which integrally handl es audi o, video and pi xel
val ues, existing information nedia, for exanple, newspaper, journal,

Tel evi si opICAYRE @ODINGERPPARATDS ANTS PICHUREDECEIDI NG APFARATIE i on
I s conveyed to people, has cone under the scope of nultinedia. I n general,
multimedia refers to a representation in which not only characters but al so

graphic s ' ' ' es and the like are related to
each ot heﬂmﬁﬁﬁ"??%?ﬁ?ﬁﬁ@h@ﬁ’ af orenmentioned existing

i nforngt i 1Y Wiekdi of the Jmpentionul tinmedia, it appears as a prerequisite
to represent such information in digital form However, when estinmating the
amount of i nf or MG GFeSEMtalMeRNTIRNeEBIRTES tRed PiSTHRBNEPAING 3 RIPAFFEUS on

media in djgital. f ' ; QN ._a 4 ) 1 to 2
byt es \Ahe(ré%}gfsctr‘g&giqgﬁqh?@éls r'g?élh%’n aGgP%qE%%g@é%g#}%ﬁ?f%pmgjn
quality), ia{aga ovdimy meathod usa'lqng' the rpgcmr;dnauvdi@@\/tdppamus,leamﬁ a
(present television reception ality).., Therefore, it is not realistic to
hand ¢ nOTGELES SRSSHINGE SPRRSATE! OH G (QRE0GER g SEESMor m vi o ¢ ho

i nforggtion nedia nentioned above. For exanple, a videophone has already
been put into practical use via Integrated Services Digital Network (I SDN)
with a trd{@ZhiDasoniption of thebRelated #Axtl. 5 Miits/sec, however, it is

| mpossible to thaencsémnttly,a 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 info,rmati’on is

conveyed to people, has come under the scope of multimedia. In

general, multimedia refers to a representation in which not only

characters but 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 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 bytes

whereas audio requires more than 64 Kbits per second (telephone

quality), and a moving picture requires more than 100Mbits per

second (present television reception quality). Therefore, it is not

realistic to handle the vast amount of information directly in digital

30 form via the information media mentioned above. For example, a

videophone has already been put into practical use via Integrated

Services Digital Network (ISDN) with a transmission rate of 64
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pi cture captured by a TV canera. This therefore requires information

conpression techni ques, and for instance, in the case of a videophone,

vi deo compoes@i/ss7itechni ques conpliant with H 261 and HpReAPSsncsasds

recommended by International Tel ecommuni cation Union-Tel ecommuni cation

St andar di zation Sector (I TU-T) are enployed. According to the information

conpressi on techni ques conpliant with the MPEG| standard, picture

information as well as audig infornmation can be.stored. in an, ordi nary_nusic
s fg trangiire’a

CD (Conpatbits/ses. toel-&, MBiisAgeri AAVEVEIpH: IS T RRPSINPEYY teng

I nternati t i-on of novin I ct [ I dth

VPEG 1| e e d By A oo sl gnal s Hown (o L5 Mbit/e.
narel y, t o confhissthehefdne oequtires infairoasdn compsegsion teghndques el y

qual ity ndofaromaiancs e LeAL 8 ultegpRolle: Ylafd IR~ U
Mbi t s/ssecpedHfigRicy € ciFstidntsSt apadyr di Bedew t hahlle VHeR6B o Seehdagdshe

requi renents of  even higher quality picture, realizes a TV broadcast
qual i ty frecamanenided ng nmoWiyhg pi clDERrRagead at a TelgeOmBYRRICAEER of 2

to 15 Moits/ | ' ] '

3L sc2oV ) Tl OrB S §lGETeh.r SEoFR R nt A B i o TP The “RbRG
and the MBFpldykas fActbedingatdatih 2adoMizEidnwoonipredsieveseehadgpesssi on
rate superior to the one achieved b e MPEG | and

codi ng/ de€@A PR DD IER; i M)BEQ-&eﬁE/éj%ﬁri]@EG, %gtlgre_auawrgagg@%g \%{l e
| a0 APEHS Arolgh i 55 le BEOIRATEER o mubl b e
rate codiDgschowever, the aimis presently extended to a nore versatile
coding includ nlge?e, 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 quality for
transmitting moving picture signals at a transmission rate of 2 to 15
Mbits/sec.
In the present circumstances, a working group (ISO/IEC
JTC1/SC29/WG11) previously in charge of the standardization of the
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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high bit rate coding for interlaced pictures and others. Moreover,the

| SO 1EC and the ITU T have jointly devel oped, as a next-generation inage
codi ng mewbadjs/asatandar di zati on of MPEG 4 Advanced Vi deqTGeziosgisf3svVC) with
a higher conpression rate, and currently Society of Mtion Picture and

Tel evi si on Engi neers (SMPTE) attenpts to standardize a VC- 1 (Proposed SMPTE
Standard for Television: VC I Conpressed Video Bitstream Format and

of the voID8: s 10/ E ang ™ culiho [THEIT aRavne P LY ASURIdRedh. 4t fhds.
of the NPR@:t-geh VB iAlageactingThret¥od, bstempsiadatobormped o

next - generation optical disk peripheral devi ces, such as a Bl u- ray disc

(BD) and AdyanceriVidao &odig (AUS) |w1ﬁhgériaalrgeher pﬁn&aa&wo(ﬂ ratepwnt

pi cture, o] f: f o oI 0 i
redundancyﬂgg{eﬁﬁﬁ)n §|9;%t'e§? gwg%odal ect B@ﬁ;{ g’%ﬁ Q‘fﬂéé"gs
i nt er -pi c{GMPPESdittehopts bdistandaridibe a Wf{:qt (Pﬁ@lposed $M@1t|§:rmemjard
r edundanc estimtes a notion _and ener t es %{gredl cted picture on a

bl ock- by- %PBCQ_elB%‘é!SéOWtNQ'e? eCHpP ?ésﬁ i ol Bitslegasnt Farenateanding
then COdef)@C(?d rﬁBEb@Eb?hH?ﬁ@WﬁmetehBrgﬁ gl R%QI/IQ oifisCt 2GR 91 f??aa”d

a current p1rc tO be cture' mito represen
si ngl e sciAetargeidof theepCeddstio exteadea \dw:ngstexblfamdetrm bgeestsasmd @rct ure

oretore. | e TAEaoas & she iEasecand MEPerd StaRtaRfsn a e e Lt i
consi g4 s @B(ﬁé’&efd eclodSbé egpeqt raﬁlaetaevgéweﬁa%ﬂr %gjtbwr% éwﬂheeaﬂnd

decoding an'interlaced picture, three Ways are roc SSI
singl e frd®evieeshsuchsas af Banm"ayadlsc/v()Bn)eaud a;ng*.fx Iaefn‘atrmrx (HuDe) EWD

oot ur e deper AR UKk PabrBr 4 W A IRBbO e cdatBiSheh et <
referred {nfodfativn Wunﬁelﬁﬁdaeﬁorﬁh@é@rtﬁy Qi &tinigeed Dhelarihye bt in
predi ction coding is perforne
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
block-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 interlaced picture here is a
picture in which a single frame consists of two fields respectively
having different time. For coding and decoding an interlaced
25  picture, three ways are possible: processing a single frame either as
a frame, as two fields or as a frame / field structure depending on a
block in the frame.
A picturé 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
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with reference to a single picture is referredt o as a "P-picture”. A
picture to which the inter-picture prediction coding is perforned

byr ef er r iwQ 280am3Btianeously to two pictures is referred troTas2@sHBsp cture”.
The B-picture can refer to two pictures, arbitrarily selected fromthe

pi ctures whose display tine is either forward or backward to that of a
current picture to be coded, as an arbitrary conbi nati on. However, the
reference pictures need to be already coded or decoded as a condition to
code or def@igindesdmulppeeus]y pigi ciwiPe PighHIes pilst ieEerM&Gsio] 35 afd | B

are diagr Ll rgc f ept i I S
shoun |1 ArCPIOEE P tle  HERIGIEIS! Sl rERYRES VAR pMldret, s fPRRTarS
I(%éeag ed Isy@t@me_ dTIﬁemgilt thenpicﬁwmde\mlrmsﬁ display etim‘ta/disﬁeime?p‘omwa?idc:itan es

: t |s possible to _edit a mgving picture and tqQ performrandom
access onbﬁFkM‘S;riitﬁgtI%Wéo@Cslé"r@rﬁagi(% rﬁ%oﬁ%oc‘?qﬁ‘gmﬂ%@rb%bé Mg .
Thi s an i sshar ty, | e | i kAL, The
&P conel S ESinaiohSl HORCE thie BrEReER bicufesineed Sy e niboaty.
and B- pi ctoded dhaletodadassaPcandifiont to ecods pacdecody tmesade pacture,

synchronoys _signal (s )_.indicating a boundary between respective units
and a hea éP'qtﬂﬁ?ri%"éy'dj'Egmnl y included in the respective units. FIGS.

2A and 2B are eFP@gl. esAChNR A Ed | PR gFalrHS§t ShewahgPiacs¥F gt e Bfdithe t o
the MPEG 2 standard . Shaded pictures i'n FIG . 2A afe reference pictures

whi ch ar ecopventienab MPEG-& sér@ampi ArsowWRs iBhbls.i hBrI the 23trgaim: he

b cai 0t ccaFraRTEE B Ut MPEGH! Srdnbab: ks 4 igverhel Sl orTheny
time i megiiphyiPhesaeeapt bhta plutdietyPafi Groug oB-Rictlres (@OPYUr dtBis B2,

B4, B5, B7, B8, BIO Bl | , Bl3, Bl4, B16, Bl17, Bl19, or B20) can be
predi ct edPPEEIRIENEC BAL @ NQMUYE RICEWIQyand i PRIEYINAL @dpMmassess R

B-pi cture;op, Q& Ry EhE'E0Y'38% Hatht it Eed 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 signhal (sync) 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 B1, B2, B4, B5,
B7, B8, B10, B11, 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 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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I medi ately follows the B-picture, both of which can be either |-picture or
P-picture. The positions of the B-pictures are arranged in the stream

ei t her | nwednatsBpuesubsequent to |-picture orP-picture. PCigrBiens3sat the
time of perform ng random access, all the pictures subsequent to |-picture
can be decoded and di spl ayed, when decoding starts froml-picture.
Regarding a structure of the GOP, the pictures from 13 to Bl4 can be

consi dered as one GQP, as_shown |g FI.G 2B for_exa F| G is a dl‘ag
showi ng aPsPiGfaiere bhereforeaat 4b€oFana Pt Berfy ny g|ran @FF% '

noeer O nathe dictuMs duBeeRyBAt e IREGrS (P b AeRDAAP BT ATSp Ry dde

I\/PEGZ stan a random'access point is re to ‘as "an
"entry powhénmcodrdnrsg :sdidetls from arpieturg. pRegahdbtrra cEuchureodhtthidDR)

Data f t t ' IS . d
(. ity Be el ot ctealhccaf i siyderdiiE i GdRias
Her eaf 4 erag]blf\)\gq1 I}’ﬁ\q: cggllfag 405 eVC-1 is referred to as a "random access

poi nt ( RA Not e t at the RAU can store user data regarding pictures in
the RAU (user dhbi@. a3u$atd|pgcr<aumtsh@veng a shicdl cthereRpfai strg@amameeprding

I mredi at e ent e entr res
nccor di ng o SMAYIL | Thik St BEGBPUMNG EERGy C7 1 alsl RS, e i

P- pi ctur estﬁ!&l.ﬁ*eo'ﬁ Udéséf’ﬂ)éd sfoidefi @eM PEGhes e thriidrdir e, HBvxIé@élt}r @ and
B-picture have the sanme prediction structure as described for the MPEG 2

st andar d. randomeécgess poinhisacrfiarred twoasmn apokey Ries” whish it agdedur e

e Sy U8 A S5 b, hERBEr UBMERY BECHIREY, MR oA P et U1

treated apoinP+tpi stneet kbtirggpdire ERBErgndem datcesy uaip(RAU) evdriehcis
Dl ctUr 6 SSALSVALAF dda tPaeswO R ACsOEdIaTa B bthee MPEGSS: kanda dane
operati on Qi AgeQfi i RMU Hd@Adihg tRPEAEVED ii8 referred to as a “random
access point (RAU)”. Note that the RAU can store user data
15 regarding pictures in the RAU (user data at Entry-point level), and
the RAU is arranged immediately subsequent 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 BI-picture. The
Skipped picture is a picture which does not include any pixel data,
25 and treated as a P-picture having the same pixel data of a prior
reference picture in decoding order. For example, in examples of
(1) and (2), a picture S5 is regarded the same picture as a picture P3,
so that the same operation of decoding the stream is performed in
both (1) and (2).
30 (1) Display order: Picture I0, 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
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both (1) and (2). (1) Display order: Picture 10, Picture B2, Picture Pl,
Picture B4, Picture P3, Picture B6, Picture S5 (Note that the picture

repr esentwo 2by6/@saynbol including | is an |I-picture, thecpiyetwserssgy esent ed
by a synbol including Pis a P-picture, the picture represented by a synbol
including Bis a B-picture, and the picture represented by a synbol
including Sis a Skipped picture. For exanple, the picture S6 is a Skipped

t Th | hed b f '
Fecodi g 5@5@%‘%&%&5 s g &y b, e iBePs 68 i Brofutiss’ “Toer BIGHER
Picture i§éHfé’dP§y aP‘sZ‘hH'b@l %@clu.l?:llﬁ’thBelspﬁ BEpidtaTel h@§ame pictelredat a

as P3.) T | pped picture Is especiall’y useful when pictures are still.
For exanpl‘epreﬁeatedsbymrse/mb@lpirtﬂluddalégaSeIStaI Skippere pittdires ofFarhe

wher o t nopsabfas e bRIURE S6riser SHpRR Btife: urinasfUpfaiR. s,

pi cturg Séttanh?é@rt@ e syn'ithI@rQﬁ'théOpTchl#ég r&;rpr&mmm defcodithg bpdéR)
coded. Furthernore, Bl-picture is a picture havi nch haracteristics of the

B- pi cture and |(;))d}uslpéaymr@esp@dcwrc,ea|IDy,Plf:ﬁur@ Pi Aigkerendsl t Ricture
B- pi ct h f |
o o B RHERPL PRuehe"to; BiCRERIPSY 05 064 MY Bl Sl

addltlon PBh% Bl -picture has the I-pi cture characterlstlcs in which all
macr obl ocks are_applied wiith an intra-pic Hre CO ‘8F‘ and the picture_is not

pr edi ct ed from AR SkipediRictvEes is gepeciallydd effi BIGTHESAHighgtilhe
| - pi Ci Eas Cﬁ‘rpfl% lﬁhB' Eéé'é%h?ﬁp%lpgtﬁl‘ése ar@ngtif rrP'tﬁE“ﬁﬁad'lé 0

descrl €s 0 S can be distingul sh base
t he pi ct utlaetR(Aer Shqjmeldopncmuaeala:tamseldaymenewthespmﬁmesmwmséﬂl, ftdre

&EEﬁéfn;y am ' d' W teere Pﬁe}'gea e'%txc ure plgtrure f1' nﬁoclta?eflf)il plctrll.ﬁJe
P3, plcture S4, picture S5, picture S6..., in order to reduce an
amount of data to be coded.

15 Furthermore, BI-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

20 characteristics in which all macroblocks are applied with an
intra-picture coding and the picture is not predicted from any other
pictures.

Next, a method for distinguishing the I-picture, P-picture,
B-picture, Skipped picture, and BI-pictures is described. Basically,

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 following, depending on
profiles.

For example, in a simple profile, picture types are indicated 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,
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profiles. For exanple, in a sinple profile, picture types are indicated as
| -picture and P-picture. In a min profile, picture types are indicated as
| - pi ct ur evoRe@is8use, and B- or Bl- picture. | n an advaorgeqsofsise,
picture types are indicated as |-picture, P-picture, B-picture, Bl-picture,
and Skipped picture. Here, in both of the sinple profile and the main
profile, it is inpossible to distinguish the Skipped picture by using the

icture t | h ' I rqi,:SQ. that.. 11 a case where an arbitrary
Bi cture h?g%icéq}zéé %Pﬁ)ﬁgﬂgé’ Fﬁi‘i %@?’&?C{]ﬁécﬁ}'&'ure is defined as the

Ski pped pi ct ur eHdrar tihebaeheof ithet SEnfte rprivfikl AAd e MidihUpFofileit s
defined to represent B-picture or -picture, so that it is inpossible to

Bl
di sti ngui ¥RPgssibtete dighinguwiphcihe Skipned Meture By cusing theepiciuse 4 i s

a bl ock dj | L C codi ppar.at or . realizi t.he
convent i o%g?ésmargg%\?ogﬁﬁguﬁ%t and&’ Aggi%ﬁeﬂioﬁiﬁsép\g’&%@u§%%%g@r& s
conpr eéssepicitienpasvarsiabl ef loemgtor sl byteanthe péctureeis fdufimedi a9 utieed
picture signal Vin, therebl{}étransform nl%g hhe picture signal Vin into a

bi t st r eanPRIPPELARTCEHICy o HArth\RISUPrediN £ @'ﬁadﬂLP'éOfdtﬁin@ed?i|§§Ué¢t§§P@82is
conpr i sedjof i | O eshl ' I i i e ti Uk t . ,
a gEbt rac{sgrdggl?rﬁgdanf%r'?tﬁggg%gﬁ@t ;%urf;s'f:gl?'rlreét ?Bgﬁfnﬁ?c@%? ?%ugﬁaltzgﬂ i '(Ssﬁ
uni t 805, irapassikle doqdésitingatisbnBupictBes fram iBivpiskure,t bagetalon the
transfor rrg}(}tgﬂ_ uwé 807, an adder 808, a picture nenory 809, a switch 810,
a vari abl &t oui ng unit 811, and a prediction structure determ nation

unit @l2. The pFRGUYe|ss AR cR/diagPahBHOVWAR 'Bgﬁictth?esél?élﬁgta?p%u%”d
the notion estimation unit 801. The subtractdr 803 cal cul at _
di f f er ent fQi reatigied thee comysntéanpl image gdaghalg wethod. a predi ct ed

DSt e o AR O e BB B by RS RmraleLa B, U
variable length coding, and the like, for an inputted picture signal
Vin, thereby transforming the picture signal Vin into a bitstream

16  (stream) Str to be outputted. 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 outputs
the fréquen‘cy coefficient into the quantization unit 805. The
quantization 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 quantizes the
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transforns the differential into a frequency coefficient, and outputs the
frequency coefficient into the quantization unit 805. The quantization unit
805 quantwpeasodd3g7icnputted frequency coefficient, and omcpuPmoshms7sesul ting
guanti zation value Q¢ into the variable Iength coding unit 811. The inverse
guanti zation unit 806 inversely quantizes thequantization value Q in order
to restore the original frequency coefficient, and outputs the resulting

frequency coefficient tg the inverse orthogonal transfornmation unit 807.
The inverGHa(B\tﬁﬁ)‘ijeﬁalvaﬁﬁdﬁnécor'ﬁaPir ﬁru}ﬁ@t %%Prﬁert%@r R SECHHERYncy

transfor ' h r fddGi t g hpt | xel
differ enﬁFmgﬁ%u?BEt §%:Eﬁgﬁ%i xe rgéiﬂlgmegntf?glagtey%e%foggdler ggStQJ %I??
adder 808imdrisd heonthogonmbif f éransfatmaitidn a pniddi 804 pi ctlivee viliversies

df h i i i 802 d d ded
Dichure. QHIQUPREh BN sioraatREn VR B gaarTiolity SHVEBETrEabgEAE he
stored, apg né(]%r?ﬁéﬂ@?ﬂoﬁit?fé’ﬁ?éd]@_eﬁt?r@bﬁfm@n‘t!t@ BearHhefoEmEd iffPa On

i
the other hand, the notion estinmation unit 801, in which the picture signal
Vin is inpixeledifferemiias, andmuipilotike pixesditfesentalder baeddder HO5.

mmge havi G ehlah B0t Ay SR bkl difreraRrbyr bAER SRR, plthuf ©
pi cture signeh & ougidtieel Fronmeahe miotion oeeipenddtiber unidi 8oL ngna

| ocation of the image. The notion conpensation _unit 802, by using th
det er mi ne@eREIAEASYAcdBICadrRd t RICiUrge, &g | WHEh 1l Gots Qb tV&Bgé ith&€ge

memory 508 ccROG DRI g iReUCETERE sEafod; Brit PhEefoER PV e

on a RAU g storgd dhtioetHé pictuvad memotuB090 be coded is at a RAU start
location, then LAstlict e Hatth 2the thdtfor Etifmation Sunit 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
25 RAU start location, then instructs, using a picture type Pt, the
motion estimation unit 801 and the motion compensation unit 802 to
code (inter-picture coding) the ©picture as a special
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 quantization value Qc, the picture type Pt, and the
motion vector MV in order to generate a stream Str.
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notion estimation unit 801 and the notion conpensation unit 802 to code
(inter-picture coding) the picture as a special random y-accessi bl e

pi cture, wododumsher instructs the variable | ength codi mgTURRMWSB18YIS t 0 code
the picture type Pt. The variable length coding unit 8 11 perforns variable
| engt h coding on the quantization value Qc, the picture type Pt, and the
notion vector MV in order to generate a streamStr.FIG 5 is a bl ock

di agram show ng

pi cture decodi png paratus,900 for realizing the .

conventional i nﬁgg-d%botﬁ ng ﬁ?ﬁgd.‘:ﬁgﬁéaf‘%f ShOWNG yRerRICsUe Gesoding e
assi gned aqﬂd(} I<C ni [ , d ni; er i 4 he
samegmannéﬁdas ggcf?ggd ‘?ﬁo‘r r{énd(jizspgfutr@@co ingérglgggragt lljléﬁggg rc%'tacl%ldyﬁgg t he
convent i onaéthodge Thdirefenenbedhumarads i, FIs. 4tamte absigleeditbsidenitibake
units are not de Lbed herein | ow. The variable length decoding unit 901
decodes tHBTES TR G B and Wi FipSe wel e dRer 3be Mo e SR a T an el dince
pi cturg sgeeichivad For ih Npidiite né@diﬂf@y@gﬁéﬁg&'f&dé’pﬁoﬂ reBAzimg! Ghe

vector MV, and the like. The picture menor obtai ns the novenent vector
MW/, the neonyerddapahdmage aodingoretvediins Fite i southat gpe detatlseof

novenent r n e refere l ct.u ecification information
I nd, and gﬁéggnvm%egagamﬁ Q&%FE}P%@FI&E%E %g{i hs the quantization val ue
Q. The decodi nFThiesvaeitnened gt déeodirng wrat DD aeBfbs the steéanm Str,
conpensation unit 802, and the inverse quantization unit 806, the inverse

or t hogonafNdr aRtetEt i Wi uMiuarddzatiand VAIAAJAE, 808. refigresss aPieiing t he
decodidmtE@%S:‘l’lﬁﬁgti%‘???ﬁfoq‘?ﬁawlgfrmﬁaf ?@ggﬁfcth?et @!P?Cifp%gﬁ%ﬁgho\?e&cﬁ 4

show hg ure coding apparatus or redlmzing conventi onal

codi ng rreM\gdaR/é! lﬁluéf Iékerreme/dpﬂ?ﬁures rﬁemnggyysgggobt@iyswgge d}zsm@lmént 003
pi cture Vout ich i outputte rom t he adder . and a display, unit
obtains t MECHREJWNM e todiam ROMASAIHIOPUHIdE GRAPYtains the %'Cture

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 memlory 809, the motion compensation unit 802, and the
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 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 play-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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902 and displays a picture according to the decoded picture Vout. Note that
the buffer nenory 809 and the picture nenory 902 can share the sane nenory.
FIG 6 iswa:2héensehart showi ng decodi ng during special plrayabzokpissscch as

hi gh- speed pl ay-back, performed by the conventional picture decoding
apparatus 900. Firstly, the conventional picture decodi ng apparatus 900
detects, fromthe strean1Str a header of a picture to be decoded at Step

Sl &d Th S 100 | d 00
oxar nes. Thageat ke pIBZuD GaavER TR hBIure 3 Foatg AP tiaia B 0De
| ayer, whgl e e anasfe*ae ur;d geuPé r}ﬁf@ iReede h%ggl%nd‘?ﬁeﬁﬂjed At %h%o

S1003, thé" convent’i onal ecodi appar at us det er m nes whet her
or not thpmﬂm‘éurlayes, ewaretheat oro nod  ddweo dedeh riin st pictioe?, neaerdlsu tot he

St 1f dReopadyr cAlocstein Sl ol SoriimiToPRln HiRtuls  ecadigd "
pr Oce%ds ga%%esﬁj@@%eﬂ‘éﬁﬂﬁmé/s wiHetHEPoPHASthé *Eﬁc@@r"é’@é“eb@'?ﬁin@d q-bur e

decodi ng appar at us det erm nes whet her or not the processi n % etes
I

even for hel@ecodedt at Step BOOR agndaifkérs degoding aerdsttoibe desoded RAU

or ocessi e Bpbie PTOCEETIl hritsred DABSBERP ST ouli R th Richurs

pi cture i goRkOgEEIRER theberdsesdedy th@mptﬁé?rodéyﬁngr prboette thStep
conventional picture codi ng_apparatus_800 an i cture decodi ng appar.at us

900, ther81i00%. erd)Bath it Stear §é0£}ﬁ)uh|ﬂeo¢0@V68§§Hi¢1|gpll‘éﬁﬂ'e &40 N&odi ng

the sfrea r he
speci 1 *prep BatlsIRR e TR UTELRE Ui (R pFOgEraig Lofhbldtes IV
di agram Ségggnﬂnzhela@tmlctgrertd be pmﬁé)acd(emgpguahaasra tasﬁ pl(Ct(D,d'IG enn a
appar at us an I cture decodj ng appar at.us I a) of Fl 7,,.a
st r uct ur eRG¥U Qied Fheem i emd ! Rmfgf%@r@dﬂig pictures to %e> processed, the

processing repeats the steps from Step S1001 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 problem 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 (a) 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 (c) of FIG. 7.
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t he Ski pped pictures is shown . The RAU is conprised of twenty-four
pictures in which the imges are still in the fourth and foll ow ng pictures
i n decodiwgQ 2006dB8716s0 that the fifth and | ater picturespargpziosoBkspped

pi ctures. Wen such a RAU is play-backed at triple speed, the conventional
pi cture decodi ng apparatus 900 attenpts to decode the 1st, 4th, 7th, 10th,
13th, 16th, 19th and 22nd p| ctures sequentially to be pl ay backed .

However , ictur to be r call coded are onI first ure. and
t he fourtﬁ P- pi ﬁ‘ﬁ én§§r£9n r| H @XB{Q@ wpt%e GORKES H%'&%ESV éFfréh@AU in

the conveniianal RdsaMPdppa SRl Jou &Aifsad égmﬂﬁé\tme%ﬁgrce

det er m ne et her or not pictures are to unl ess a ead of
each pictdhe [ctures diyetd be seaociest umIeBSalan I‘Beqndcoﬁreacl;pelcis.m&:e
each pictyre |l ayer,_includes a |ct re t e of the icture. Therefore,

shown' 1 n (BICBITERaVeR) s e G Rirbute “oedencdnse; s3I y ze
the 7th, Jfﬁéfhrel?bé?er]iﬁtmdégté‘ [ﬁ'&@u?@rt“}'p%'d?p@fb @I@t@F?S %é}@féh‘é e

pi cture types. As described above, for th &&h speed ay- back the
convent i oiS&IOVIRAUN &m)eoécﬁ{@n?; shel pisturerdeceding aeﬂmrm%ﬁdn@edsm@

docoded. AN 2BvENE ity EPERCIER ot BB Bt ARch 22t hbRled BiubReng

Thus, thetpr@bEdHin tmgq@‘@tgneaﬁyh@ses t he above probl ens and an obj ect of
the present invention is to provi de a picture coding apparatus and a

pi cture decodi n§SasiRs@ibed vMﬂQFP\V%arfOﬂ'e(HU@e highasprege deldrdackuMiiakh eor
THE | E
orovi s corvanifoRafaralf, e 'Eohlentetial BRI EodifiG, HifikidrsTuRd ' o

codi ng appaciune devodidigngpparatusdiegd Wwo anapprabdven pictdeesachiah diour e
according tqc negldcttourbee Ejeloc%dcgd tC‘fﬁ 8 Cet:\lljerr?tually rpesults in a large amount
of data for decoding.
Thus, the present invention addresses the above problems
15 and an object of the present invention is to provide a picture coding
apparatus and a picture decoding apparatus which can reduce load

in decoding.

SUMMARY OF THE INVENTION
20 In order to solve the above problems, the present invention
provides a picture coding apparatus which codes a picture, the
picture coding apparatus including: an coding unit operable to code
each picture according to a picture type of the picture; a map
generation unit operable to generate a map which indicates a still
25 picture sequence in a random access unit that includes a plurality of
coded pictures; and a writing unit operable to write, into the random
access unit, the map which is generated by the map generation unit.
Thereby the map is stored in the random access unit, so that
the picture decoding apparatus can easily specify, from the map, the
30 still picture sequence in the in random access unit. As a result, the
picture decoding apparatus does not need to determine whether or
not the picture is a Skipped picture, by analyzing a plurality of the
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generation unit operable to generate a map which indicates a still picture
sequence in a random access unit that includes a plurality of coded

pi ct ur es;wanrdoc38Tibt i Nng unit operable to wite, into thecrarzhosnesosess
unit, the map which is generated by the nmap generation unit. Thereby the
map is stored in the random access unit, so that the picture decoding
apparatus can easily specify, fromthe map, the still picture sequence in

ot noed PUCHRGIATRES MRS 1 OB FORICPa S el EFEITh TB, FRRHORR ASRESS by
anal yzi ngua;ed Wsdj ’cMeoéoWéHtﬁ]dJélenié’ﬁl‘ﬁfé, 855HM Ft”% %bgﬁllgﬁ‘(l)'tréi?jlsdéféed In

the random access units as I n e conventi‘onal netho SO
possi bl e therleddt éntdecodindg.i n decoding . Further, the witing unit may be

o : ) _ oo By . | !
oPoture in the FoRtist adte oy B nthdiaRbe ke ra s o seBartie madiat us
obt ai ng tbegbgrtcﬂ@m Whten Ssupiiorf tom sh@rﬁh?rebidt@r@f il RA el PANI@BAGRRSESsgINi T,

t hereby enabling to easily and speedily defect the map, so that it is
possi bl e HBikeduce the load in decoding. Still further, the map generation

unit may be ope I 0 iy t ' L.ogdi 1 he, pi pe
of each pict ureﬁ-\%%irgﬁvi Elqgg@lcgygg &ﬁcgﬁ@m@ﬁgﬁimh?t%%ﬁ e,

t _het pi ct mecﬁsseu{w g'r@ﬁhj Cth}ee S‘“ﬁe‘“h@L otfrthi@tra'\@?m eantcfdwtume, !tﬁteareﬂyit Epted
< pos t 1 G| e RSNy 274 PRSIV AP F1apus HnaHicPRGSHer -
There t | e ' s can specify as the still picture
sequeﬁ%e, Ekgyr%l@én%%ggp%?g %Egagﬁgéach picture which is indicated in the
map, a range inSuhi durthehuthe tyapf gerienatiopi anit ewnaylbeovopétablearto

ng;;;ﬁ;eggke%@'ec%ﬁer erha%t whichiA 38 e gh a8 [g)ic%ﬁrr]grﬁ;ﬁg ot glatchrrBthtt)Jere
which is included in the random access unit. For example, the
picture type may indicate whether or not a current picture is a

15 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

20 is indicated in the map, a range in which a plurality of Skipped
pictures follow after an I-picture or P-picture.

Still further, the map generation unit may be operable to
generate the map which indicates a starting picture and a last
picture in the still picture sequence.

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

Here, in order to achieve the above object, the present
invention provides a picture decoding apparatus which decodes a

30 random access unit that includes a plurality of coded pictures, the
picture decoding apparatus includes: a detection unit operable to
detect, from the random access unit, a map which indicates a still
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generate the map which indicates a starting picture and a |ast picture in
the still picture sequence. Thereby the picture decodi ng apparatus can

easi |y spwoi2bgs/a3Bm6sti || picture sequence, accordi ng toPCcharamsntis7ssy and

| ast pictures which are indicated in the map. Here, in order to achieve the
above object, the present invention provides a picture decodi ng apparatus
whi ch decodes a random access unit that includes a plurality of coded

ictures, the picture decodi ng,apparat,us includes : .a detection unit .
bper abi o' DU CREaRRBREL b R0 008 s SohEes . i’ Gnadier BT abBlt o
still pi ct gho ra@AEans8eld Q%i%@ﬂ?‘@rﬁ@ﬁéeéécéﬂ'etd, ot codednplicaparabl e

to sel ect ﬁlcture to be decoded, fromthe coded pictures in the random
access unln theasgidom aleeessiunitpibiisg@ ofetiersdd | whckre sequdnes #dhigh t he

the oot ol Wncated” BYF Sbecdndy el dRE oA atbesriPBo e el & e to
be deopdedeicddihegViiAHSyersh RCtGd cvaheltha dikeups Whidh & seRGeduspahe

prior to decode the picture, so that it is not necessary, as in the
convent i ofgle@dORodNIt.0 det ermi ne whether or not the picture is a Skipped

Pty D) EharkERy e Abkie oo S MR AUE R B RN Sl e
| oad in dbegdichon bdheestidrpictorersyuéncesiprége tohdecbidecthetpietpres eu
AR T L R IR A A S g
R L R
uni t, so phatalite @i qiotereldaydirsgomgdratesecuhicasairg apeleided v ding he
P, the SLliom §eEbss SEMCRHIE UeLSaRS! WiRn LahFebAUOThERSSS M ¢
decoding.
Moreover, in order to achieve the object, the present
15 invention provides a coded picture signal which includes a plurality
of coded pictures for each random access unit, the image coding
signal comprising a map indicating a still picture sequence in
random access unit for each random access unit.
Thereby the map is stored in the random access unit, so that
20 the picture decoding apparatus can easily specify, from the map, the
still picture sequence in the pictures in the random access unit. As
a result, the picture decoding apparatus does not need to determine
whether or not the picture is a Skipped picture, by analyzing the
plurality of the picture layers one by one which are included in the
25 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 obtains the random
30 access units from the beginning of the random access unit, 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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a result, the picture decodi ng apparatus does not need to determ ne whet her
or not the picture is a Skipped picture, by analyzing the plurality of the
pi cture |Iwpeane/B8Acby one which are included in the randomiamosss7smit, as
in the conventional nethod, so that it is possible to reduce the load in
decodi ng. Furthernore, the map may be stored at a position prior to any

pi ctures which are included in the random access unit. Thereby the picture
decodi ng appar at us o?%?ins t he random access un%ts fromt{he begi nni

[ f
the random accedO@HNAL HRPEBFEBRABVPAGIQAT CBSS gyealirag,pediq _yd@§gg@0t he
random acepayelineserfedNickirts BO8RIQ! ppafadice pidur@addetoding

decodi ng. Not'e that the present 1 nvention ca e realiz not only as

above desappledtpsctam@ icndgegcadpagasighalpibutiradsdeasdangirapg® @ogsngand

i mage coding ,signal,. but also as an i e,codi ng net hod, ,an_i nage decodi ng
et hod.  aM AR e naiBAS g2 SollingnmgTtin s fob ESoRia ot sy PaRg e i

i nt egrat egiiicpCstdradtRB pAGHLEtes 4RE ARAYEeBPYtEEcirBItEHIERGRITlUEY OF
THE WNGS FIGS. | Aand I”B are diagrams Showi ng a structure of the MPEG
2 stream tireGhoea dedicES.are di agrans showi ng exanpl es of a prediction

structure between pictures used in the MPEG 2 standard. FIG 3 is a diagram
showi ng a structure of the conventional VC-1 stream FIG 4 is a block

di agram sBRTFF PESCRIPTEON OFcTHE\BRAWENGS ct ure codi ng apparat us.
FIG 5 is a block di a%ram showi ng a structure of the conventi onal&fpi cture

decodi ng appar aFl@S-FL& amd LB arev@iagianmeoshaY iDge castonsturg Of dhe
per f d tional picture coding apparatus. FIG 7 is a diagram
MBS 2 AT R

show a streamwhich is
FIGS. 2A and 2B are diagrams showing examples of a

prediction structure between pictures used in the MPEG 2 standard.

FIG. 3 is a diagram showing a structure of the conventional
VC-1 stream.

15 FIG. 4 is a block diagram showing a structure of the
conventional picture coding apparatus.

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

FIG. 6 is a flowchart showing operations which are performed

20 by the conventional picture coding apparatus.

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

FIG. 8 is a diagram showing an example of a structure of a

25 RAU which is included in a VC-1 stream according to the first
embodiment of the present invention.

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

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

30 of the RAU map MI.

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

syntax of the RAU map MI.
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generated by the conventional picture coding apparatus, during high-speed
pl ay-back. FIG 8 is a diagram show ng an exanple of a structure of a RAU
whi ch i s woebemss7ibn a VC-1 stream according to the firetrorbosorsess of the
present invention. FIG 9A is a diagram show ng an exanple of a syntax of a
RAU map M. FIG 9B is a diagram show ng anot her exanple of the syntax of
the RAUmap M. FIG 9C is a diagramshow ng still another exanple of the

t f th M.FIG, 9D i di | till furth I
of 'the Syntax of (EnaIRALS rptindTA: SHEVIEE Sbiafss, sremdls A sRE™ ©
structuref¢,9];]ftégeoﬂotﬁé%mﬁ?ﬁggl Mg, apparatus according to the first

enbodi nmen the present invention. FIG 11 is a flowhart show ng
oper ati ons whi chlGr d Qés faobhedk giagita npistraw i @ & S8F uet wish af AhespEdddiedi ng

Showi ng ofereENBH o katls 2ergPaTEEDHE bt Ahapebiady ok i rapiit”
pi cture dppashfigrappar atus according to the first enbodi ment of the present

invention. FIG 13A is a _diagramshowi ng a RAU which is_play-backed at a
hi gh speed by thEGpi dthir éSdetodilawchpphr Shewwi@ ooRei@tionst mhigh s@are

enbodi nen i i i i Oy . U
oo aopeTi IR bE BE pRYGRL oqadfl Faphid s alcBRtiy TR
pl ay- b?ck'engbgdimﬁﬁtgbfs’ch@edgaseg_teaveaf&mavi ng the RAU in FIhG 13A, which
ervoal ok o Ry h FsvEeRmohan bR s SEESRS ol o' R

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 flowchart showing operations which is performed
by the picture coding apparatus according to the second
embodiment of the present invention.

-15-



FIG 14 is an explanatory di agram show ng a pl ay-back nmethod which is
performed by a picture decodi ng apparatus according to a variation of the
first enmbwoizoess7ikl G 15 is a fl owchart show ng the pl agrhanies/msrsod whi ch
is perfornmed by the picture decodi ng apparatus according t o the variation
of the first enbodinent. FIG 16 is a block diagram show ng a structure of
a picture codi ng apparatus according to the second enbodi nent of the

present inventi I 17 i Wcha .. showi ng operations whi
per forned by thﬁﬁﬁ: uf%A agqé{)%a?é?u 18858147 ngNOWBINhe 8s RN ctlon

enbodi mentsipfictiee BFes BY VIt ¢e, - FI GS. 18A and 18B are diagrans show ng
a predi ctlonustl# ucture OSMBBSR{Q p picture. FIGS. 19A, 19B, and 19C are

expl anat ory di afi&GSs kﬁAw]r@Baaﬁdﬂ@@eane&xmhaM‘at@hrywmgasarasmhxgwamgfa)r
realizing an _inmage cqdin t hod and an imge decqdin t hod accordln to
he. pr esoRLOrAUBATT B TORbRI TP TF AN G5 oriE RUEBRAED ERBREINE

fol I ows ng dRFRG PEELIFTACEHNE P |@ﬁ§9édd@ﬁ:otdlﬁgt *h@eﬂﬁ@éeﬁkcb'ﬂﬁﬁ‘i@'ﬁ‘ tMd h
reference to the drawi ngs. (First Enbodinment) A RAU map is stored at the

begi nni ng PFESEMADMENAONC- | stream according to the first enbodi ment of
the present invention, and a picture decodi ng apparatus according to the
first enbodi ment speci fies a still picture sequence in the RAU by anal yzi ng

the RAU mD_)ES'l&Pﬂ']JONaOIF THEPREFERRED @MMBI(MENT(S)CWYG of the
RAU which is included in the VG | stream accordi ngt to the first

enbodi ment. The TR&U EeHawinBe dRECUNES apMbpOAiMSIts: Ace@edindEntey & nt

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 includes a RAU
map MI which is arranged in the user data (user data at Entry-point
level) and indicates if Skipped pictures are present in the RAU, also
specifies a still picture sequence in the RAU.

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 includes any Skipped pictures and can
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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
st andar d,wbheod®3k716s referred to as an entry poi nt segnmeot/Jpies)18733vbr e
specifically, the RAU according to the first enbodinment differs fromthe
conventional RAU in that the RAU includes a RAU map M which is arranged in
the user data (user data at Entry-point | evel) and indicates if Skipped

pi ctures are prese Ln t.h | e 'fi st|II gnce in
Phe ra, SrerBboRes sl pRfefecsaflons "Sh i e nasdble 1o shERA ot
enmbodi menfyjttduesaaINeindYed & q:nttugeua«yetrhm Ewel m NPlct\m@shWhléh get the
RAU i ncl udes any Ski pped pictures and canspecify the still picture

sequence, N@b neeLd tmbe degosiachl which rasudis yn reidung anameiniy etdata
picture I@/E ”céc glee U, pictures which do not need to be decoded, which
results i gdg R amount of data to be decoded. FIG 9A is a di agram

showi Bg an exanpi®. 9fA & sy diayram she Vil rap Mampla of a_spntAYd ofphesent s
the nunber of pictures in the RAU. franme_field_flag represents whether each

pi cture iRAthengRMis coded inafield structure or in a frame structure.

pi c_type reprei@?eT tW@J}Vé’Grééé‘ﬁfé@H@ ﬁﬂé%ped* iELUFS [iHPEheO!

each picture. nformafion re ar each pIC ure 1s indlicated
i n decodiRglhar détramTEh lfbelnlezﬂmg trla:anelslamtEAUhrEtheM eapR@itctasednsthé IRmUct ure

S.eﬁt’ﬁr”éet spepdad T ap.fé@{}fgétarbh?@aéﬂ&f\b“i; amBratbidfurs chifetipBlonce
. Ry G0 60yl e
pl ural it ypictuski ppeNiotﬂ ctlmaéstlﬂel linfermiatiorf cegacdimg clemch (pigliuceuris or
P-picture), {89850 egégﬁgg order. This means that the RAU map MI
specifies a still picture sequence 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 plurality of Skipped
pictures follows the reference picture (I-picture or P-picture) in
decoding order.
20 For example, the RAU map MI indicates that pictures from the
second picture to a last picture in the RAU are all Skipped pictures.
In the above case, by referring to pic_type in the RAU map MI, the
picture decoding apparatus determines to decode the starting
picture and display the result repeatedly, without decoding the
25 second and following pictures.
Note that the RAU map MI can include further information on
3:2 pulldown which indicates how many fields one frame is
equivalent 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 example of the syntax
of the RAU map MI.

-17-



For exanple, the RAU map M indicates that pictures fromthe second picture
to a last picture in the RAU are all Skipped pictures. | n the above case,
by referrwogots/sspbc_type in the RAU nmap M, the picturecdgemdsmnp7appar at us
determ nes to decode the starting picture and display the result
repeatedly, w thout decoding the second and follow ng pictures. Note that
the RAU map M can include further information on 3:2 pulldown which

di cates h field f i s t b di d,
hhot har CGenodi ninine RevarieRd Brafie In ik ¥ G stabards PicEore sypeset O
and the ';th% fit&F ﬁ%.ffahaﬁaﬁtf]ﬁé gEﬁB'n% f%FFdH%raaGFré%é'BfSﬁg ”s&frﬁ%?hPéf

exanpl e of the syntax of n the advance I'le |n
VC-1 st andladccatmcbbwaa fte;ldepmthreﬁe/pe mehich il ichduod etdhin sleecmdttﬂrellayénr a

f f db fi whi i
ol e Mg Sl-Bithus Hne RS Rnds of thelsEstr pidlfe AREng (ne
first pi C%é"c@n@%éﬂﬁéﬁ@ﬂ@fﬁié& Lﬂyﬁhlgﬁt%ﬂt@?ﬁsWh?tﬁ'BriﬁtdeF prBl)

I, |
'?'Lgr(ef or e)(P; &)a(Ba?é vitker B%a(ﬁl,cﬁﬁ)r,e(lﬁbn |)sta§1d)f(B‘I|,£H)s Therefpresimla to

i ndi cat e h el.d and the nd _field
whi ch areehﬁgl &/@%%P’é’ agiqrgﬁé Cﬁb % gzgt égfllselpcﬁ)spcﬂ'gf%ctg Ciipgécate
Ther ef or epitheresyypas off bbbl d?A&hérmnstuénpmd fhE's‘éccﬂﬁj Flesld wWhdchadies a
field-picture type of a picture, in a case where the picture consists of

fields. vonelugrdiipiadirapenb mdisating, thmfneégrescetwg Wi%enunber of the
frarmf(%l n the R’?‘HerfeLFSI'é] ¢Ad Q?\Nﬁérﬁgof TR Wfr ﬁot S.pbag ure

consists of fields. n"a case he pi € ure ONST St

fiel d-pi colse mxdpeatés tahénendepwteréstym@rca’sa]pp?ﬁu:ng,fmeé d;as&)wl’ﬁéae,tlﬁ?d ihn
a case where the picture doe nsists o el ds, a picture type of the
pi cture ,glq;téﬁ—,ee @gtgyog fi@[}f %g}e spec:flcl:ally, numplfraH1e lr?/pRAU

represents the number of the frames in the RAU. field_coding_flag
represents whether or not the picture consists of fields. In a case

15 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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That is, the RAU map M, in the sane manner as the RAU map M shown in FIG
9A, specifies a still picture sequence in a RAU, by indicating picture
types of woenyw/@satures in each RAU. Moreover, in a caseCriernsbisssRAU

i ncludes only |-pictures and Ski pped pictures, or only |-pictures,

P- pi ctures, and Ski pped pi ctures, a part or all parts of the RAU becones a
still picture sequence. n thIS case, dependi ng on whether a processed

et het i
bicture cod ﬁ;'ﬂgbgﬁiszéﬁé FReEioReSaatad Faprraehreuthstin’ o GtEERRy, oo
that the @AY rmlélL'Mjegﬁén‘y”%'tHﬁ%lfc‘ﬂﬁFéeéeQGfer@t a9 rset%tdpng A heﬁdor

not the RAU i ncludes any 'still 'picture sequence. FIG 9CTs a diagram
showi ng send] pa@onhen waﬁrﬂ/ethﬁ sthld pigiuag sequUReRA e RAU. n Mpire

ST i cronllent® GRRCHAI S MISHSHIRGBhle 1P cnthe AL RERIDE 1

pi ctune Sipieaces Ithatthﬁw@&AuMmuaegca fslnqin'c‘turEFS@q@éﬁ@eV\heFtﬂ'ther in
notionless flag is 1, the RAU i ndi cates that the RAU includes a sill

pi cture s@§asecwh ar@rmwonlesafp agdsvihetle RAY sRape¥d indicatassthat the rau

map M | u rt ure
or P-pi C%QWHEQ%QQEF‘?&& b%é@aﬁqpﬁgﬁﬁuﬁ 6anlg ngré%hlallgél pped
picture V\d'emifesemtraprl&yestatt Imicendirp candmenids evithata iSkippaubspictueet o
set notionless flag to as only jn a case where all parts of the RAU are

a still pW@ﬂ%lﬁéss'éQRf&ﬁ%“éﬁd Jwere@ HICRAYMac| udes a still picture sequence
whi chconti nueS|\|bE>é1Q;ﬁ ttltﬂai% BoSSiHIa! th Eéﬁn%ﬁ[&iﬁl‘éss’zlf%é@d §]§|31 dbﬂ@){

showi'ng ot her exanp yntax of the IS syn

nurrber__ofgpaatselrwhgre_EHSplaebs etsferhhe RiAd) raureb e sd:illmkclturessequeu@edown t he

EPS. Pl Ctvlf/rheeTSét rtH(ét RAU includes a still picture sequence which continues
longer than a certain time period.

FIG.9D is a diagram showing other example of the syntax of

15 the RAU map MI.

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 like, the picture
belongs to. Further, stuffing_bits is used to align all bits of
stuffing_bits, picture_structure, and picture_type, by integral
multiplication of eight bits. Furthermore, in this syntax,

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: 9A, specifies a still picture sequence 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 also that the RAU map MI may store further information which
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represents whether a picture is a field or a frame, or represents how many
fields one frane is equivalent to in being displayed. picture_type

repr esentwowhecaisspsct ure type, nanely |-picture, P-picteceJpBopdsuss e,

Ski pped picture, or the like, the picture belongs to. Further,
stuffing_bits is used to align all bits of stuffing_bits,

pi cture_structure, and picture_type, by integral nultiplication of eight
bits. Furthermore, in this syntax, stuffi ngabl ts, picture strugture and

pi cture _tindicatesiwbethesdhe intanAR HIragAr dig 4SHRRFH S RIELUIRS Gt ur es
| uded R t he RAU M
shown i n FHtE i e Behding BRAcN or 1 cheedipRyTRRARK 52 | e RO DAl

by indicating pNetersisoytiest ¢het RAlbncaprM$ mayebehstiAed EPS)semMdatatihat ,
the RAU map M ma storﬁ t he |nformat|on reg/ardln resp 'Ritlv |ctures in a

n order of lmsq;na fhdst b‘fﬁr%ﬂﬁrégm@ﬂ@%r oPPHAY 1eNETRAS P! fayNst or e
further | UE%F”Eféfaoﬂ)l”"ﬁ ﬂ%{ %%@ﬁl{%@'et 'i\ﬁ)’g.t@%d tHhat 'aO@aéé‘Wlﬁéré'@:he
ored in the

respective pictures are decodi ng order or in the display
order. NoR@laldwes heat imel R amy Skippsd pEckieedthe BAdt mapaMIndedsayer

t hat di ff t f t | f f
o ar i nBob teer 40 Ret GonRtateny T sUBKCE ca s IR RaSsiiB AR TR O
i ncl ude apheH{APSH NRItCEHE ?@\utuh%u!f’d’élsrmw Mklé?é&l pritureed Hyoekangariaigat ed.

In such a case, it is possible to indicate whether or not the RAU includes
any Ski pptbeptxistease of tbeaRiMi mgaphMIexi st ence of the RAU map M. FIG 10

embodtrent . ThaFKct dbe dachab I K BIFERIT TheRGR Tpitdirg dstodibe™
whi ch decagesrbitassi 06ain AR fikst embbdderertie RAU shown in FIG 8 is

conprised 0O the variable | ength decodln un | cture menor
102, the noti onTB@nﬁtﬁtwlel Qﬁc@q'ﬂglégpaﬂ’ﬁ rﬂ/i@s‘éhih frgfa@m oghnentps,

the inverga oct BRagRAls {hANSHALMIPR it includes the RAU shown in FIG.

8 is comprised of: the variable length decoding unit 101, the picture

15 memory 102, the motion compensation unit 103, the inverse

quantization 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 also 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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105, the buffer nmenory 106, the display unit 107, the adder 108, a stream
extraction unit 109, and an information obtainnent unit 110. This picture
decodi ng wppaseat3sm6100 differs fromthe conventional pi ecuedsesding
apparatus 900 in that the streamextraction unit 109 and the information
obt ai nnment unit 110 are added. The information obtai nment unit 110 obtains
the RAU map M fromthe variable |length decoding unit 101, and al so
obtains, fromthe outside, a pl aﬁ back lg_je si gnal TMfor in trucking
details ofyBpaxi showayimabkGsulk atngi HRAFRAEY) HDERIUN M 0

I nf or mat i I S t

pl ay- backa%gp&ghgna[ﬂaﬁ%}& gﬁ%?é?%ﬁ%‘sﬂ%gél ect s Bl%%@ggﬁgo@%g ecoded
The i nf or pbdyorackedi imentdesi ‘anylostollht pitture deegdengepi ctthenj nift thet i on
signal SP which indicates t

|
extract i of €8I MiNGgiontés r@ﬁg@pt *hegﬂéggg‘f\rkﬁ gétqs ﬁ@'lgﬂiﬁﬂ'ﬁ? %/?eawﬁé’lct?des
thesyry axg n@?ﬁggpessﬂ ﬁn Bﬁ%éﬁf ahehiqn s%@ﬁe@eme%ﬂ drh dpheer nes,

based on et her or not the U to be play-bacKed incl udes
any stillopi cthare peguenne. amiderendf piciendet.er rﬂ\ﬁar @pecfyide that stilk rRAU

includes a.still picture sequ t he | nf.arnma

specifies Pi¢ir& Fg ﬁg% F%'Hné—“tthqq 9R 'HWBE&%&W%%%&WS%%
speci fyi ngrd @etﬁ@ Plcfluﬁéé”ﬁ $e61UBRAE-badKed NvaioRt Ape MY izateanbyunhie 110
det er m nes, omt I ctures to be play-backed which are indicated by the

pl ay- backpﬂ@webaclgmodmsugnw Tetanlys Pigildesandigbt arﬂcmgtjéacmﬂf)ﬁemst. N
i t 180 BiEoara AR BkE. Mt Fen AL PRI o8 "R B Gy cpnel e ™

instructi pifsrirgadlorSBbtidonayent uditthe0 petpues the determynbéidredeshitsh are
I ndi cated by the play-back node signal TM i nc] ude |ct|5re in the 3 i1

pi cture stQuéhee, Qm@lﬁhrﬁhcﬁyrﬁl t‘?%‘?"é‘c&fmﬂ helgal I i ctiiPWeNRfueHc
determ ned;t d-R€ th"de play-backed which are indicated by the play-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.
9D, 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 signal 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
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 MI which is
positioned at the beginning of the RAU, and outputs the RAU map MI
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picture to be decoded . Further, if the RAU map M includes the syntax
showmn in FIG 9D, the information obtainnent unit 110 specifies a still
pi cture swqueswsg7ibased on picture_type which is indi careu/spmosessss pi cture
in the RAU. Then, the information obtainnent unit 110 determ nes, fromthe
pi ctures to be pl ay-backed which are indicated by the play-back node signal
TM only pictures which are not included in the still picture sequence, as

et or m nak® o e a0 1e, T oAk R (2ice SELT TRt QbTalifdote e

Hovever, ascdennyl BRAURRONRrELIONE SRYRBNIST WRIdI i8] urhankall frbiphnar e

i ndi cated by the play-back node signal TMinclude a picture in the still

pi cture sifosmatiorhedvinment pitiuld bbased sen| thei BAY enadydhc dhies

st 1 he- St ekBfadisbnaiin 203 fistiefie S BrtodT Rt |
S Sreuf ekBadibnaiis 2006 ALy rethefie Mo Bt ReiAte R
coded 5RAUtepp MtweisC bo | Bepdegicbidetedvhich herdeagidioa ted obyt BreRédcotielg
outputs the RAU map Mto the variable | ength decoding unit 101. After

obt ai ni ngp'tqwr@e&@%ﬁw@tt%tsjgaail nabr aqd @fﬂltﬂ'«ﬂiﬁath@ kA 9 ﬂCBeoMﬁﬁlﬁl?lé‘d
fromthe j ' : e unit 110 based on the RAU map M, the
stream exlteﬁﬁagﬁr??né%@glgg?ggﬁldct s, fromthe stream STR, data of the
pi ctures to be YHuven &Hew kb bde dengdhcee eddiryg turdt dXbdibtaips ¢he eoded

it o1, RUERTEREiro B hS AR B dnl Fol bheyau-ENe Ratdh r
vep, Yoy BEcolma AR EHL bRshoRn=u0aME It dghlng Bt e psadir
out puts tRAlWeovalpd MHU amg Mutpatshdhienf decadiesh BBdhi nm@pt Mihi to11be
AN o TS o TG s R R o I . L T
the streage&ddinghenit 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 variable length decoding
on the data, and outputs a quantization 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 quantization 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 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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vari abl e |l ength decoding unit 101 perforns variable | ength decoding on the
data, and outputs a quantization value ¢, a reference picture

speci fi cavoanog/a3gasmati on 1 nd, a picture type Pt, and aroouPmsvBscsDr M.
The notion conpensation unit 103 retrieves an image which is indicated by
the notion vector MV, fromthe decoded picture (reference picture) which is
stored in the picture nenory 102 and indicated by the reference picture

T the adticPliod/Siia TRED, ddie, AUHL 1 Srons HIRHRATeRab Rt TR ol S 1
quant i zatjheg YREURi@urke0 nheniesy 0182 anch thicedueffey arafioryi €06. arthe

out puts the frequency coefficient into the inverse ort hofg

onal
t r ansf or rdisipdayuanit 105, obhains e & esadrd aisture Meebiem diheihyffess

f ' - . : Fic ‘
e t ranaBIMERTYnt B8 BI%H1SRRFPS L TRELfRe TbrrBEpLREAETES (HEddcddsy o
di f f egentpigkute vbataddestd GhatThheagdetukdanaddsry heORi eeld dite drefiferal

with the predicted gi cture which is ?utrglutted fromthe notion conpensati on
unit 103, M@MBOGENER &t B YaSHAEEIRIYNGAHE'OOIBAIY- Then, the adder 108 stores

L5 “SEECE g bR A AT oot

106. The di spl ay I NS I cture Vout the buffer
menory 108 aHnsictuses ayisich aretinchidediasm ALY, inta thee deudable peogtine

Vout. Note that the picture nmeppry 102 and the. buf fer o, 106 share
a singl e #REBHING NU?'E ]a(ﬁgo tIﬁ‘aER{%Ea%rgmﬁ é@ﬂag%lﬁ E%ngﬁmtéé.{[%gma%ﬁput
dat a ,gf pi S ' e d ' h LAYO pilteuvasi wiplieh

I engtlﬁ d:%:d())ai ﬁgtﬁﬁgf %W%IT lﬁcitﬁfégcizgelyateﬁe_ﬂ?/?ﬁéatﬁmepfei?lltg@?h' _geco_diln uni t
101 sel eatsedftoobealdcqded ybaseiche nudeidiegodiagmigtupe dnsEesCtiBNcH amedd t o

e e oeEp, SR ABudFsact A b AR LR, btk SR,
I ength depgdhnathai vatfibleerborgth kecadirtg 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. In 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

25 apparatus 100 firstly determines whether or not the RAU map MI is
stored in user data in an entry point layer (Step S100). In other
words, the picture decoding apparatus 100 determines whether or
not the RAU map MI is detected. If the picture decoding apparatus
100 detects the RAU map MI (YES at Step S100), then the

30 processing proceeds to Step S102, and if not (NO at Step $100),
then the processing skips directly to Step 5106.

More specifically, if the picture decoding apparatus 100
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| engt h decoding on data of the selected pictures. Note that the information
obt ai nment unit 110 may specify the picture t o be decoded only for special
pl ay- backwo=uen3smehi gh- speed pl ay-back and inverse pl apchaetooshisizcase of
normal pl ay-back, it can be determined to decode all the pictures w thout
anal yzing the RAU map. FIG 11 is a flowhart show ng operations which are
performed by the picture decodi ng apparatus 100 according t o the first
enbodi ment,. \Wen the pjcture ' ppar at 0 receives an instruction
S0 start Gteres thehicran M §Vek Al SEeBubRgban s pustis daqading
det er m neg iR 0f opot ﬁ@ﬁ MAUS sl efhqp n hn ntry
poi nt |ay§|P (Stalgp Sl %%)D 'arﬁé‘ﬁ/ ot e?ﬁgordé, the;%pi cturggggéoﬁingngpgrﬁgus
100 det er digtesnihe@shéselactsdr frown BAY pigiuvesi i theeRA&Hwhidh e o deure

RPN e T e e b
processi ng,nskéggndbfQﬁ@l-'gnbpy%epsgg@,lm?ﬂg ?peci fically, if the picture

decodi ng apparatus 100detects the RAU nap YES at Step SI QO), the
pi cture decodi nBjadgpthak,uy D theaspeeiah plawrAadepiMhe RaP sitp, thed

o ay- back P HetbsibaoAbbAToRLE 108 aldal B REGE HEE A MiaBan st
result of Sthe 100 sidnd SeeciBE pichotes tihatheWRAU tiee bipefécdd@d ay -Iipack

of the RAU starts, the picture decodi ng apparatus 100 al ways detects the
RAU map MPtRErswards, onhemdtkeceperid playupacki af tthe FRAU stestsledbged. |

Ceobfho B R Al dncly dhd R URbR L e DS ARELS
map M, fbasechenptheuRAY whaphMdy €rontlthdegidcburesewifthaarck tincheded in
pl ay-backed dyA(9 the \?gegealpl%ly@gabc?(cekd during the special play-back,
pictures except Skipped pictures, as the pictures to be decoded.
In case the RAU map Ml is not detected at Step S100, 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 5106).
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
S104 (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 S108), the picture decoding apparatus 100
decodes the picture (Step S110).
In case determination is made that the picture is not among
the pictures which have been specified to be decoded at Step S104
(NO at Step 5108), or after the picture is decoded at Step S110, 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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pi ctures except Skipped pictures, as the pictures to be decoded. | n case
the RAU map M is not detected at Step SIOO or after the pictures to be
decoded awe 28@e8ficed at Step S104, the picture decodi ngcagpznosniss3slO0
detects a header of the picture (start code) in the pictures which are in
the RAU and to be pl ay-backed during the special play-back (Step S106).
Next, the picture decodi ng apparatus 100 exam' nes whet her or not the

t whose header has been d d whi ch
P be. bl ahoRicEaraaGRaing opparrinsol 8- GRetpisten i moasatian seaBiblr have
been spec ﬁéleéilé%tlﬂ? e&\%ﬁﬂf@? B het SR Béed Shass fg}n %f]tgﬁ)ce e ¢0)i fthféhethe

determnalon S he plcturels a tures whi ch have
been specpfdtedtet deh@cﬂagodqaqba(r\éESsalOQt eepsmS)the hmperatuons tregudbhigp

d d h
b that STAD of ol 8xpaTRE, s ate where sae RATR Tats ML EE RERR oo
to be gdecgd Qc?éd %‘tegtcséogllémnafhéﬁﬁ@ﬁég@pr@éeﬁilw ahe ﬁHé’fé‘lﬂ@Wlﬁg .

decoded at tep S e picture decod |n? appar at us 100 exani nes
or not thprecessing iprocegdsita steptb0Be @Fo’d’é@s@@in“(eSt%USmW pigtuie

fecod ng S5Earindcaaae abls Al dcey B EH 4ok ekt BB RALERTAB AT at
pi ctures 690 (NOsSedp(SEB0Y! britepebidiths tiher (goérm@ontatr stépcsdlom,

apparatus 100 repeats the operations from Step For exanple, in case
wher e thenﬂm%pdﬂteﬁﬁ% Be ﬁaQ@ﬂ’e@feﬂ”'%tnSﬁppEFt@@el KOt he M@Vr'@ﬁ‘éked

proce g%w th% g@%clig agsm ng proceeds to Step 100 for the sane

|ng us 100 does not need to detect the RAU map
IVI at Sl QO (NO A @sorlﬁle@)abdam plee fionaget Hecopkingt rm&tl*edd Sheth S1o6st

nanely, detects a header of the next picture to he pla ed d th
speci al pﬁH}b%QHﬂe%g!ﬁé@ﬁlfﬁgmé @v@gnﬁ’ﬁé‘tﬂ%éé Q)%Ily (h&'tr}ﬂ)(fH%lﬁHB ©

first in that the operations from Step S100 to Step S104 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 inciudes 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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enbodi nent differs fromthe conventional inmage decoding nethod in that the
operations fromStep SIOCOt o Step S104 are included. FIG 12 is a

f | owchar twehosdasgrieper ati ons of anal yzi ng the RAU nap MpCEiIPZi0s/ar8a35
performed by the picture decodi ng apparatus 100 according to the first
enbodi nent. For exanple, in a case where the RAU map M includes the syntax
showmn in FIG 9D, the picture decoding apparatus 100 firstly anal yzes the
RAU nap d.specifies |-pictures, P-pictures,.and Skippe l.ctures
rom the BhedmAIChER @ the PLRLEIEIWIHCPHS RRECIHa o 6B &) Spsehehs
during thensRegi | B¥r thel SRisHad pi t, in a case where the picture
to be play- baggé%%ecmrﬁnlﬁﬁéé sﬁa?i a\%pl a ! ack is a Skipped picture, the

pi ct ure decodi nbleappawthusefi@®eniee ¢onfrHES. tlB3Asd 3B r and i 36, dpeovationn

| -picture r .a P-picture ich is imed ately prior to,the | pped _picture
i n decodi 98 &'agr‘gP% BY%('&?%CIEOWEEE‘W@T%Q pteﬁ&ﬁ@%[(, Bﬁfei:lf‘kﬁocﬁbﬁ:@r(e& ep
S122) . 5 Nodecthg &pparhBuBosc@drdingy tdatte Wsemdotiméne, speci al

pi ay-back, it is”possible to specify, by referring to the RAU map M,

Ski pped pi ct ur eFEad 13 isikéiagnam shewing abBRAU #hichei Rpiawtha€kedaren

t he Ski ppgd E)élﬁts re yncluded in the RAU is displayed, the picture decoding
appar at us 1'6 ii)pqed@/'s the result of decodingthe |-picture or the P-picture

whi ch is specifThe AFsiSpéctFE22oandetsfromreticabeginpm@roftihe péctSkiezpid
picture. Here, with reference to FIGS. 13A, 13B, and 13C, operations of
hi gh- spee@Npl AICEHER, "AEcheaPBdhaNtbEREE BYCtUHESHRER BeP Udbb8Fn@ &t us

. Y _ - Ei ap . _ ;
aht ontt < SEpArthBictdr |aPHiRelre, (e Hifh dnd OIBNIEY pICUree drad
begi nni ngSifippke picturess i Noge thal atluof thehpicteresdasadramasl pi ctures

?[.,ﬁ E\_Mpln;t B,r ﬁfugﬁédaﬁﬁﬁgf ﬁgrtah 8facgtr%rn% Is%(?wllaﬁgl Cat "RAu Trr]neaf;I fl\hP %vq"?ich
corresponds to FIG. 13A. The RAU map MI includes the syntax
shown in FIG. O9A. Here, all pictures are frames, so that

15 frame_field_flag are set to as 1 for all pictures. Further, pic_type is
set to as I-picture, P-picture, B-picture or Skipped picture, for each
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 showing operations of high-speed
play-back of a stream STR that includes the RAU in FIG. 13A, which
is performed by the picture decoding apparatus 100 according to the
first embodiment.

Firstly, the picture decoding apparatus 100 determines to

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-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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Ski pped pictures. Note that all of the pictures are franes. FIG 13Bis a
di agram showi ng a RAU map M which corresponds to FIG 13A. The RAU nap M
i ncl udes wbeosymssas shown in FIG 9A. Here, all picturegcamedsanes SO
that frane field flag are set to as 1 for all pictures. Further, pic_type
Is set t o as |I-picture, P-picture, B-picture or Skipped picture, for each
picture. Note that, in FIG 13B, pic _type is set to as "I", "P', "B", or

" Ski pped"”, e can also bhe set to as a

but, in actual practice, pic t g )
numeric vaNuad RS @E&%‘é’ﬁﬂ@gtﬂ'éep[EGWFé pyMd. sipwn iacFlS. al 3 Bovidtal t
showi ng o I.Qn | . | ay- o r TR [ S
the RAU | Braisel iafth, e FRRFRHCPR ol nty R Bibiie dIS WFT
100 accorSk(‘n;%pgd pﬁadriersstarﬂmtfmtnanringier Entc_bml, thbefmiémmhrpﬁﬁg\en@cﬁoélgge L3A
apparatus, 1 efermines t o play-hack. at triple spee e in.
which is tW@F\EMééNFFth Hécg%rﬁe%@)é%ﬁﬁ(%@b!rél Uengst e -{Iﬂﬁf’rttH@ BIGhHIEack
at trigple hS ' SRE5H b Ngn
procesBEi ngégs’%’mﬂ?cﬂé'éﬁfwgpm?m es angp%ggibc'fagggg@agg!%Ifgr;ﬁbiﬁegﬁfuqtrl? a

case wher pictureseasingter @ctresel lbfoft deaalingnéhadtsurthpipitbuee iB- piseiduras
B-picture, . P-pictur B-pigture, .B-pictuyt P-pictuyre. B-picture

B- pi ct ur eP"—Tt.lR.eSi Eog%%o%%abfﬁ(ﬁféfqrmﬁ ,thﬁheaB%cf%ﬂQ“HBQO&'ﬁBJ%ziﬁ&ﬁPs 100
det er m nes,1 F|ped Gb%ercfl.ﬁéhfl ofthehglotuireddébed Y apa Mt 200 Hecbldes 13B,
that pi cturgs@)?r_orgnthe ifthyo-i ctulrge tg the twenty-fourth icturecaresall
Ski pped pabdur éisphays hathe renge faeh t FRUFdUr tPiCUEeSr e (B&EPhe S134).

docodthy BHbH ER0TEs chE:BistiraLdBEBUILE AREREIG 1 OO chad 85 TR BRI, o
since a rgpubkcotingcedengoulrehf picturepi ripegtadyusadtasdpioft veealto v

di spl ayed for the fifth and foll ow ng_&_pi ctures (Step S132) . Subsequently,
the pi ct udecadingi e seyanithustanid deiskeanthdsixtasaniiy pHeeteerth apad

fourth pighargse A& SR 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 following 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
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Furthernore, the picture decodi ng apparatus 100 di splays the result of
decoding the fourth picture repeatedly instead of results of decoding the
sevent h, wenuoés/038hisrt eent h, sixteenth, nineteenth, and trheJprwesbisssecond
pictures. Note that the first enbodi nent has described that each RAU of the
VC- | streamincludes a RAU map and that the picture decodi ng apparatus 100
decodes the stream but it is possible to apply any codi ng nethod to code

t he stream besides the MPEG 4AVC and the MPEG. 2 stagndards,, as far as, the
stream i nslaidéRgtHEtwre hagn oo pésked %fy Q’%(ﬁ’ﬁ_i%gtah@tsﬁéﬂf'ﬂg RIGLH e Ige

sanme pi C'tqgsf‘ﬁlé)y{(%? %?E%EHBe&eEbaiﬁjhéfcdg?@?@Eegefi ned is applied, the nethod

can disti refrom o ures by regarding the picture as a
Ski pped pi ctureFI@. thé RAGmMe@xplsndtoryadiagrape shotHiagittreupdaysbackual |y

th ki picture. (Variation) The follow ng describ
var i ati o RO ] HBHCAS rBRRIR MG 15V LOE: PUCTHSE LYCERGI 9 cBHRA AU ng

appar g Uss c08raffgtel fe \aridfion bftrRIPRdL EfbodTRfegramy e, there would

be a case oding of the starting picture in the still picture
sequence does nDPTSmppeesents b deaodénodinmg stamparhich whindludaehbs af r om

d di ti T t ti ti PT ,
" the vaPaHRObe BREREEICE e Risitiane & Booh PAERERY 1Ruid Rycedeofa” ©
thestarti gy migupsctine Me2cmmbesal byctlie BEjuéhestiar otherpwdrds, i s
di spl ayed after~the decoding conpletes. FIG 14 is an explanatory di agram
showi ng treppesgnback Henaoefwiecpdisdpéheostastipg tRistyret Qi@decBﬁS&g

oo0er L ecdiFRLENRS A phRELERKE, Mofd i bIAT R AP TR, o e
(referrednkades 6f PEE packet hdwdvignthe coalke offthe startinggivtatrergicd,dh in a
still picture sequence, in other words . )
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 included 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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represents a tinme of decoding the starting picture pic2. PTS2 represents a
presentation tinme stanp which is included in the header of the packet
havi ng t wocoa3efict he starting picture pic2, in other woTdB0050PBrESENtS a
time of presentation (output or display) of the starting picture pic2.
DTSl , PTSI and PTS3 represent respective tinmes in the sanme manner as
descri bed above. For exanple, the picture decodi ng apparatus 100, as shown

there 15 a caserDRdICHBRARAGH EbABPETASHS 1 UR B ckiBn tondhevaziation
Ther ef or Sot | odfi RASEYSH finBrd ARt AU YNG4 Qo pRIIrbeBE BTSN

picture in the s picture sequence is afte e picture decodi ng
appar at ustH@Gtactiorgipigture inehe stilbpichuref seguehices{Seem & 4@ht Jihean s

Cecodrng. Easmistish da8tirta AAPTFALIS 2D dhset FECHEAEIT B ot e
decodigng Hé%dﬁh@%a%d‘rhpﬂété&d‘gyuﬁws Dt s%&@ngt;ﬁt:cuﬁa (t%bJSSAIZ%t

the decoding has”not conpleted by a presentation tifme stanp, the picture
decodi ng Hgrey, df dbeldetacminatiog i madevidratatherdegoding hiascosnplededent

dd . : . . q
starting bECud atafomiaeifln o A B e RaFLF AR TP 15
s a 11 ovigslayahee et ot starbhnk pTetiied) shitle PTDEStepsd 4m). L hen

pi cture decodi ng apparatus 100 according t o the variation of the first
enbodi nenthethgchand dicde detespinatien isomade thiatgthie deroding hason of
Che first . . : . . _
startihg BEECIL RGBT (NEERE, BReB So02 ) CPnBCtHe e, Beciq i
Compl et ed by A TS of The erariLng pLotare (S on S1Azh s Sareo it the o
conpl ete a i ctur e : re, i €

ot or m nalTPRCALAtRie ATRGE HhE. BAShATIRINEL HrR LA AL At IrarRE: Hish) |

then the phehdbgadaGOSFRG EBRMIREHSg 1@ decoding (Step S146).
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 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 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 comprised of: a motion estimation unit 201, a motion
compensation wunit 202, a subtractor 203, an orthogonal
transformation unit 204, a quantization 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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di spl ays the decoded starting picture, at the PTS (Step S144). On the other
hand, if the determnation is nade that the decoding has not yet conpleted
(NO at Stwp 2804B3716t hen t he picture decodi ng apparat us »Q0/Jd2®eLEYSS t he
decoded starting picture, at a time imediately after the PTS, nanely, at a
time of a frame-grid inmredi ately after conpleting the decoding (Step S146).
Thus, according to the play-back nmethod which is perfornmed by the picture

decodi ng apparatus 100 of the variatiagn O(iltqlbe first enmbodinent, (n_a case
where the decodl g BRtiOR estimatign Mt @1 ttadessqml'm%%tsthgﬁa&y]d[léﬂce i's
del ayed apnd;ihas,yo by PTSyca (Hi Yabbi fad N apphhng
picture i Qﬂéq%oogb%egwlg%%%él ayt@énﬁoﬁ? atrHPFi?Jirg S%Elgﬁgﬁ'eoﬁ oﬁlrﬁrrt{or%eg

pi cture qeeditlyesdebeded! pigiucesr @efeganueepiatairpar) e hioh aareastonddria t he

starting picture is not displ d . (Second Enbodinment) FIG 16 is_a hl ock
di agram s 'P@%H'”Ei E‘?%Wr&gﬁgr ?dbéar(iﬁ%&éc@& dM9eohaNENg et dmos
enbodirent; h: SeAt,yi [ ; | i 1

ccor di gl R ok R o e o e eI
uni t 201, Thennnobio rc cestdnsaiti oon umt t2Q@02 dedesupnesc ttormaiByn avieek@hdy¥nal

transformati.on uni.t 204, uanti zation.unit 205 N nve | I on
ani t 206, WHCT AT SatE i dgBraR PLitior g AT CUite 8 AREL IR o
pi cture mpARr Yniitfona SMiktatigh0, uRitvap 0 abl eutpues hacotifegeme Bictlrea
prediction structure determ nation unit 212, and an information generation
unit 213 spaeification formation Imdwhich bpdigaiesaa deeedediRisilreithaty

oL ohEL FRSTBRLRCUSop e Merkhf R WOUBH EREbPaYrL! 201 searonos degaded
and detects an Thegedtwwhngiipemsestioni unita? ORnegieri¢ ves tiecimialgecivhich
hg?;?fﬁt ﬁggbinéﬁa%ﬁtﬁéfﬁé %%ti% n\'/ecTthoer rir\?\t/,l C%?oreﬁSttlhneat eocnoélgldt plzcotlures
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
randomly-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

30 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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whi ch indicates a |ocation of the inage and outputs the vector MW. The
notion estimation unit 201 outputs a reference picture specification

i nf or mat iwo 2bowh3shisch | ndi cates a decoded picture that ra3/Jbaesn01sSEd t O
detect the notion vector M. The notion conpensation unit 202 retrieves the
i mge which is indicated by the notion vector M/, fromthe decoded pictures
which are stored in the picture nenory 209 and i ndicated by the reference
picture specification information Ind, and outputs the image as a fﬁdi cted

picture. Tna@nfizatipa prli e0ben JheuduARtidatiahi wath Mﬁlrm@aai@espt

determ ne ar t uee ts I C e dis
at a RAU zﬁ%‘f‘?‘%ﬁ& ?@%W %tt |\?¥s lr:ﬁcﬁ % Msdh tt%ga plr(a:(%p&r ekl?l%/peélgthfbpqcﬁggle

not i on eStraméffdmnatmdn &ﬁ)liltarzco4heamwtoabpubsrpelmearesulttimfgt 8@ ti va tiode
(inter-picture coding) the p rﬁ as.a random ? cefsi bl e picture, and
further iNelvad®s inke U‘a@.vm@br% gpat Bd%%l@gmfm 321]1 to code the picture

type Bt. Nore sppalf @ggtéé 8h'é‘i‘1tﬁ)£§’ﬁbﬁt 'LﬁﬂtSEDVSCtlHK/%rgéhﬁrgwﬂHz@?s \thid 212

specifies a picture , I exa I'-picture, P-pictur B- pi cture,
Ski pped pqa;ntantezabont h/caIUiechfmr osmkelr poctraseote tie cxmdgma\hufcaqU§ncy

i ncl uded Th b 203 ob
Signal Vi 'ﬁ?aghﬂct 2P &3 et Dpcr ST WEING T BUUEESY £QR TIdah T the ¢

bet ween t @rtﬁ&q‘]@ﬁav trandréhaatiedi chak Pixdpre, arke ouiiEsd he

differentia to the ort onal transformation unit 204. The orthogonal
transforrrmu'tloogomatl toans cmmfacbrcm; unét d207erperfoams ninverse-dgaaHency

it Ho5. UrarStuanar Rl Pohtiri T SIHERG-FORtIL R P A LBty Fte Rt
which is P“i?ét &lﬁ‘f‘ef*éﬁfﬂatlhén‘érbb@ggﬁgkhér@&%‘mjmﬁn@”ﬂahté tAedaddad 208 put s
the resulting quantization val ue into the_ variable Iength codln uni t

211. The iTheepsdeu8RS @étdl%th@rnl?(embffeﬁ@&t@h withidhe pegdigied 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 quantization 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 flowchart showing operations which are
performed by the picture coding apparatus 200 according to the
second embodiment.
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guantization value Qc in order to restore the original frequency
coefficient, and outputs the resulting frequency coefficient to the inverse
ort hogonavotwo@msgasmat i on unit 207. The inverse orthogomralr/Jpzeamnsisossrat i on
unit 207 perforns inverse-frequency transformati on on the frequency
coefficient to be transfornmed into a pixel differential, and outputs the

pi xel differential to the adder 208. The adder 808 adds the pi xel

differential wgt.h ghe Rred.i ted pigture vvhicgjs tpytted fromthe.notion
compensat i on urli it SSYp thERIGURECRANGIRERSALYS A0 Rt FHEs, DY HSIRE | o
On when tfiee qﬂfédiéjﬂidﬂ dthnetife [ detdrislfstibs beistor2d.whRethépoderrdad

picture is stored into the picture nenory 209. The | nf or mati on generati on
unit 213 pneretesbe eddp astagingdaictunedna FAEI(EepB208)9D, Here,

2t 7 et ur S AR RN BT iha ERIEL A Te thes Bl eyl o
the vari ajpl ehkeRANU (MBS gk Btielp BYI00 Yheheapictire teddhy sppargtysi 20011
perfornms varjable | ength coding on the quantization value Q, the picture
type Pt, PﬂéquFAUﬁnQFY Weindhéhgoy@ dabledesatincoding wdt 12 kk, inifiadizediono

i ' ' 200
Socor di ng TOLEEANATY genatate e RARPYRant ML PaflH BBLERTS U 2R Fat®
codi ng appordahgstEORAU mizgs MIhin iantisenad aten of earereattrgnpoimt A (Step

I ncl uded FI@S 17 is a flowhart show ng operations which are perforned by
t he pi ctu$go di ng apparatus 200 according t o the second

enbodigment . Fi r sgl M, b C Lunr. ' ebainM I ng
t he groedi cti onslil% %&c%ﬂmgp%étﬂgrefﬁpﬁlgﬁﬁ Cﬁﬁ@?ﬁﬁ&@g&?@&%%?fgﬂééﬁw e
to be codey Using thapredicoot sireidtura detennsiretispoonit 2&2e whéthae or

determ gl | 00 iRiPe B%e B 85 SKiBpdpitdlre (6td) §264). 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 $206).

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 $208).

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 is 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 include an indication of a still picture

25 sequence.

Next, the picture coding apparatus 200 determines whether
or not the picture determined at Step S204 is a last picture in the
RAU (Step S210). In other words, the picture coding apparatus 200
determines whether or not the processing has been performed for all

30 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,

-32-



in the RAU (YES at Step S200), the picture coding apparatus 200 perforns,
by using the variable length coding unit 211, initialization processing to
gener at e wbeokkAsTEpP M, and obtains an area for storingctrheexustesp M in
a user data of an entry point |ayer (Step S202). Furthernore, the picture
codi ng apparatus 200 determ nes, by using the prediction structure

determ nation unit 212, whether or not the picture to be coded as a Ski pped

picture (Step S204). Here, if the determ nation_i s nade that th icture is
not be a BYi P5iMd diha wariahis dengthycashag, Uf‘!'re@]t]heaﬁl%tvﬂﬂée%oﬁ?éz U

apporat henfal M7 dfibg Rt ardal AHfith! BEaBHaINEE o S1Of S9AS(SRAMS2299)

Then, the piTture coding app ara generates an
i nformati on genthehi, dhaupitteds, ccadlﬁguapmrlmtusbzﬁedderDeamlaesl whafthiare

det t t St S204 S20 t.h t
appar at USOP0DOFcHARER B¢ hStHAD) ﬁ’é 98t Rechrotesiety alcHY Bidiresy
i ncl ude |rPéIE|fd§cP|ﬁ YRE sﬁl{era*f‘ﬁ S’T e ¢ g"S'ZCIQ}) S H@ﬁ*@déﬁlhét erfhation

i nformation indicating et her ure I's a fiefd or a frane, and the
li ke. Thelsplmadleethatilt]h\garaamrsﬂlmsa 0ictung to de guoeessed (Y ER@dtem as

hown i in grd L ud i i Ct.
sequence. ), EheRoHiE pictiss: Fadiiaarapatatds S00eraPrats PRBHENEER no
the pict Ufr%rﬁGS@ém@@'oatarfd ¢PtHFe0detSrraih a8bnPisCid@eithdthgo Fpdt (1Bt ¢o

S210). | n other words, the picture codi ng apparatus 200 determ nes whet her

or not thbepD6@@@S$¢|@ isafowBen(NE adr ﬁﬁ@mﬁ?léi)ll then dihes pigtwre &ogling

I ncl ude de that the picture is
a Ial;fb éBE%E%Eﬁéég{j‘e@mlet{age%ﬁﬁogd'g:dgphreggyo |§nrg apparatus 200

speCIfles and cnées tiat, RALA rears dviv ar el s hed ntfb emeti o abteag & edion thecRAgl uni t
211, and wites_the RAU’ map M into the area which is obtaine Step S202

(Step S21p)apTiéds n%kﬂ.oe@nr@rcad;a@e Apparacud I ter @@@@Whég eddn
order to buffer data of pictures which are included in the RAU, it is

possible to skip Step S202. In this case, the storage area for the
15 RAU map MI is obtained at Step S212, and the RAU map MI is stored
in the user data of the entry point layer.

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 desirable 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

-33 -



or not there are still pictures to be processed, anong pictures included in
the stream STR (Step S214). Here, if the determnation is nmade that there
is still wopbatissasct 0 be processed (YES at Step S214), trhenrrdgores ure
codi ng apparatus 200 repeats operations from Step S200, and if the

determ nation is made that no picture to be processed is found (NO at Step
S214), then the picture coding apparatus 200 conpletes all coding
operations. Note that, in a case where the information regarding the RAU
map M i semRodivamt, ortageirr wieith aabdieerdatdory Exaaedesi Plr dbe to

b ot d \ . : g " et \
oki p 5t e MesBlp AR fifetd b b rAELHGBCWIICh" S B ekl fed 1o, B’ ©
obt ai ned phcRbgedSaddiarghdhthdAkerapubth Bs storetthodh udinguaetradepordf t he

entry point layer. Note also that the picture codi appar,at us, 200
gener at e $HeATr pasketrRiwhe MR R d@é&@ﬂ"p‘%@ B?E[}%Fé%ﬁ'% t$h dﬁ%fri‘%gg}/‘bi t

rate. .The nq_Jgg.}- : (CB)lg ng one Skipped picture is about 1 byte, and it is
necessSaryBﬂf) a Jl%?Ea SI g'e of the stream STR by inserting paddi ng data,

when codi ng t heMpireowesr, $ngied sifinplei pirofald axed thbet madneprofite, Skigppdddi ng
data may be .inserted ly.i,n ) d pictures. Therehy, it is possible to
decode t h@"ﬁi“@@u?@nﬂpgﬂ%%t'déaiﬁj‘%&ﬁby 'Rhﬁepfcgp rﬁr%%é%n@? Wécgé'b%i?ﬁﬁeﬂat a
which is insert ' | | fiet ' hC epi t a
sequence | ayer gﬁﬁ*t@ﬂ‘?é’n g%nﬁt'fo%oﬁ%%ﬁ%nﬁ% Iq(i;‘i ‘r:l’?él 8&‘2@'&@?5 ﬁgﬁe}{ read
out firsteégchupieatunehdsspapichure} R-psturesdBipickurder bl-@ictlwibeze

the ptidi A HLEacoRITEAPPRE Wnae ey dintnt He ShEPPEmpshipAr e
i s al so pafpy bbeaffinell bageaxoand sR&OIF tHﬂ@fﬁdtaa_m, SYRetheehor n@etaeat ed
by the coding nethod according t o the secondenbodi nent, together with

audi o dat BiCtB&nis asSkipped migturgl éxchif Beervgtdre is astioPachipdatyre,
standar di fﬁgnft?{e ?ﬁf@ 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 MI in the stream STR which
is generated by the picture coding apparatus 200 can distinguish
B-pictures and BI-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.
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packaged nedia and the |ike, such as a nethod using a transport stream
packet of the MPEG 2 system or a packet which is defined in Blu-ray Disc
(BD). Morwowess/03sTict he sinple profile and the main prof iPce/JpSspsess pi cture
cannot be identified by the picture type in the picture |ayer. Therefore,
even if the picture type in the picture layer for each picture is

| -picture, P-picture, B-picture, or Bl-picture, the picture coding
apparatus 200 according to the second enbodi ment rra exanm ne, b sed ﬁ

size of the picliueCagRedREqWENEEtIAWRS [§ Presents | 'SH?%%%'@'% 3t Eheang

to i nai caBU fabfde HelREfuREL el 1O SRanile "By APy SEBRNERE B
map M lnséd?aeﬁfdeem‘y@ﬁl?owfheFem@ryg@ernatlaqbewy tFrwrthlec,t the usdrndatgdar at us

200 i ndi cat es picture types of respe ive_pi tures i ncl udi nqg Ski ppe
pi ctures, theenthy ARIngi layes prayiine Hﬁ@ futhel nigrepation %ﬁf#le%etgggrre

reason, 'IQ U"?n |p|1prof| le, it is also inpossi bI e to distinguish a
B- pi ct'ure and a Bl-picture by the picture type in the picture |ayer.
Therefore, the In d:hersq;eudallrmaypbackt, i i 2 0t paxtandi tags pecifiyha pietond to

espect vaep Eéébésﬁ & foar HieRn bt ass hbcRap ey heriESTrorhee
types Pt phighypae me%fafqgfebrcaltétaaavegbl “ﬁfcﬁ'rﬁalﬁlcﬁﬁ Uf@géﬁ@'lrﬁ%aﬁhcwre

by the predlctlon structu etermnation unit 21 hi s neans at the RAU
map M i nptdteiretr eahleSER vuma:haddrgsﬁerlaf@ml@ne rpao't ube d@dpﬁ@@tppar at us

200 di st h t

The 6t pi ErarE b pYRe ROBRREREALR! ot Ene el B SRR dn o
the di stipgwrphhferpto Bpeipf & fagret Bapihich eddicpresne fd stoked IWMeh 0
sel ect pictures to be decoded and pl ay-backed during the special

pl ay- backthe cadedstata ﬁ@@eﬁkﬁéll%@&y ias LARSRAEL sfiegm B§§§?l§} anthihe he
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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RAU i ncl ude the sequence |ayer, for exanple, by always adding the sequence
| ayer to the entry point layer. Further, the user data in the entry point

| ayer maywonedauderiburt her informati on besides the RAU nepTNP2005/01873he
speciral play-back, it is inportant to specify a picture to be decoded and
to efficiently access such picture. Therefore, the RAU map M nmay indicate
address information regarding each picture. Here, the address information

b f t di byt t ted f th f
Ty U Bes%e]”c?@h?&afyé Ak 8960118y~ Rapking. ST Trptatessnape: PP Ly L Ss)or oo
when the EQH;’&?C%] %@9&%‘ :gec%eb .@tdﬁ@a@eewngtéga@rawget and the

like. Notée 't ressm ormati on may be ad not for all_ pictures,
but only for plE:ICGISeslB(A ben ded@dstow ngxanepbq&cnralwhuely baek Bskip as

| -pi ctures, or P-pictures. ri a on>.Th bes: anMar ingti on
of Ski ppeRiGHUEESr Qs 1n3<fl @tséEthéS gﬁnﬁwaﬂpeig"ﬂﬁ ﬁe‘ cbng’h

enbodiy m?n% a"ﬁ‘—'s?k@;t?d WrﬁEHr%rbS lﬁenfdé&eﬂwt@oéésa"'i’zpl ctRoe, WFPE'h and the
same pixe ata 0 he reference picture inmediately prior to the Ski pped

pi cture i 1B eskcigpd hgndrides lIkehe‘le@fﬁsetr’fteplskup@éMP@iSc@ﬁF@SEQﬁHMe BtCtMé’éé,

gener at esepA et il unic RreASe RN E RiCtw LRy PSRRI G EE R TR P Yorm

any ot heropi&f.Ur RotedtithiaSirAFPGCILS A, hl&é@@thh@sﬂﬂ%&ﬂm ai‘cﬁarlaasnged
picture that is the ref erence picture ipmedi ell%/ prior to '%#L‘Itoped

pi ct ure | in cd%@ﬂ)dmg)rféféie%héﬂél haf FHp, 1=§Ber¢ ictyseg @
'Vbre B rﬂé@é g{(ﬂlst. BFH@P' O ctttn% ce EWG%W@dé % réOBB

|ntr ure possi forma structu
such as | aﬁecpm@l,ctédpfm:tmr e,nlﬁ al platuee P5pll\d1ll’lh615 B wecfemeceBpmtmtrer e,

P-piet urelm?ﬁga%tuerlye/ prfor to H"le plctures in cpsp?ay 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 also 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. In
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 display order.

(Third Embodiment)
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commonly used in the MPEG 2 standard, so that | P play-back(special

pl ay- back for play-backing only |I-pictures and P-pictures) can be easily
real i zed wo 200v3pi16t ur e decodi ng apparatus. FIGS. 18A amdti8Boshmmsexanpl es
in which the B-skip pictures are used. Note that, in FIGS. 18A and 18B,

“1", "B", "P" and "B-skip" which are included in codes "12", "BO', "P5" and
"B-ski p6" and the like, represent picture types of respective pictures, and

nuneral s which are added to the picture types indicate a display order.
Note that, in FFarthemnarge Ry ¢ecosding a REogrAMfer seadizded the aécldtieng

order, and_.iyn. Fl [ r ot 7 ' i spl:
order. A P?{ﬁ&ﬁ%?éi&%%é%Ba%?ﬁﬁ%%-dﬁ?@“a‘ffpﬁ%mg’%%@%%'{?‘ya

pi c;_ur eI P5helr%bdjvése|g\b@dieneng_e, rm'rga]yr@ccbrrﬁm@i mediwplglr,is%;l]ch @g beflﬁktblg es
in display_ order, and not predicted froma piciure P8. e pjcture coding
appar at us B9 btcb%rpd?%b{%%f)hﬁa%!h’i HP %nlﬁ’?tt gé%@ﬁ%ﬁ@%‘rﬂ%d%ﬂbﬁad@r ates

a stream ﬁ@-@@g&@%mwgﬁgyh Eh@egég@@fw.cb%%gﬂ@wsey%%her or not

a picture’is a B-skip pictu | cate a pictu type 1n the RAU map
M. On the ot heFIG&nhd, 9Ayd9Bf anldel piCcare exipdaaaBosyigiaggramseshawpigtaur e

Y Erure TebSENT s BT A, A L PR BT e i
conpat i bi bip?éﬁﬁithg (s GepEentinorghofer @fibotinidiats exed trbalcery ey enal
decoder which cannot analyze the RAU map M can treat the B-skip picture as
a B-pi ct ucemputepesysians p&y alisipidayd bRekg raat evhihel ihergietde@ OAy& may

I ndi cat e r pLcture i i icture. I t is also possible
to geﬂirarggépgﬁi%gaﬁ%ﬁhrguég gqusgfelﬁgfméﬁ has the sane pi xel data of
a reference pi CFUGe i9Bedhaies Ya Mront dutditie Biski pfpiise UMexibledidssk A
order. | n such a case, the RAU ma may i ndi cate whet her the B-skip

pi cture i §TPSSHRGANA} oFhIAIGtEIer @Ec&q%i fdextle @isli aaedy aphiasty t@f tthe

B-skip pi gf)fiB1@4ick BIH ENEIP! LA $h b WEESH &l hpiEEIYsYsicdl 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 angle direction. Therefore, regarding the flexible disk

20 storing the above program, the above program is recorded in an
area allocated on the flexible 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 flexible 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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the B-skip picture, in display order. (Third Enbodi ment) Furthernore, by
recording a program for realizing the picture coding apparatus and the
pi cture deoadéqngsaEppar atus described in the above enbodiPuenIPm0s/018735
recording medium such as a flexible disk, it is possible to easily

I mpl ement the processing described in the above enbodi nents by an

I ndependent conputer system FIGS. 19A, 19B, and 19C are expl anatory

di agranms showi ng a case when the picture coding apparatus_and the picture
decodi ng Bigxdble udiséeasr PbeaCPRdHHD VA EHE B rﬁa'-g‘% éPdlsepIOééﬂﬁz]-’e&ObyS& an

conput er ' pr | ' ; di

el um - sOPMIG 4%k dRsEFal,P (HBEERIY, Sat TS TRCHIAD FedhRnlicthor
flexi bl e Hinskedatethesalsevei dnal n=y ba angthing ferfdreablihg th skcontidha body
of the flexible disk body. Fllg1 19A shgws an, exanpl e, of a physical formt
of the flBXPBIramyi SKChodF I Cia§daaPrai¢1 %@Hﬁcéﬁ"g@ﬁéer ecordi ng medi um The
flexib e disk badyqEBR % HARS, 'a'&F%rE?ﬁﬁ o tﬂ@dg?eﬁéH'taﬂn'vte)ht%nF ks Tr
are formed on a surface of the disk froma”circunference towards an

i nternal pictune eodittg apparathspadds dunBdid mapdintol aheamer efchetRAtk i s

segnented_in si xteen sectors Se_in _an.angle.directjon. relane,

regar di ng.apﬁfe%h?ei?i'%l%edldﬁg%ﬁ&gi ﬁ@ﬁq{@tgﬁg{}%fed‘rso Pa et%‘l‘g%o%@m&ﬂ’am i's
recorded parafetRRoilihecaisch opidtifre | 84l hatdiiekidosysEibleruot hecitmes,
FIG 19C shows a structudre by which the flexible disk body FD records and
pl ay- backslededipgogpenations, and espeeiathote dmpoeVve RlihyzPagk abapitytef e

rext Bl o 8 CRckaareEr g’ i gt FChrt AR Ptick Tulianes o6, el o
flexibl e ghgredoiae thBDpré&sehbanventiomieas or Aegls piracipesl vahed. by the

pi cture codi ng apparatus and the picture decodi ng apparatus is structuyed
in the program A§s@@ﬁ¢ﬁlﬁeﬂ16bﬂh’@imeepﬂ¢§ﬂﬂtﬂ'méeﬁittﬂjs) § Qe?@a@eﬁﬁ'f'%ed’

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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fromthe flexible disk via the flexible disk drive, and transferred to the
conputer system Cs. Note that the above explanati on has described to use

t hef | exi ble 2diczissas a recordi ng medium but it is possilpce/spPmosisms7am
optical disk instead. Note also that the recording mediumis not limted to
t he above, but may be anything for enabling to record the program such as
an | C card and a ROM cassette. As descri bed above, according to the present
i nvention, the picture codi ng apparatus, adds the RAU nmap into header of
the RAU, BHOCKRoasi i NERGERHAR) SHiSANES us TOET @@ MR)E, ndIStRIGH RS Ymp
before de i e [ | t ol | i tQal i

oper at i ong dandc EERca) NeehROIddif, arld, MO (oL pRBRd
medi a, i nabluivehimpdpeseénatatibay- back function is crucial. Therefore, the
present inventipn. h hi gh pragtigcal yalue. As, descr.i bed.abpve, . the
bresent 1 nvent | StRa dechMinid Hhis flngtinoal b logkSa vy URBSIGRsterias  ne
respeci i veatar t@thensodaH! ofh@eBbeERNts | H¥ENHteRratedointd Fhkeehip, Hig
above. For exanple, each functional block shown™i n the bl ock diagrans
(FIGS. 10raabized, asa diffargind)functientli zed as a | arge scale integration

(LSI') which is a typical integrated circuit. These functional blocks can be
integrated separately, or a part or all of themmay be integrated into a

singl e chENDUSTRIAR APPLICABIKEITY ocks except a nenory can be
integrated as a_single chip.). The integrated circuit can be called an IC,

a system LSI, albgpeictuse e@dig @pnaatos aBgepihtHiedhecnding @apaiat us
i ntegyrati I nte t i I i | Lam.te ) : ,
and P10 mifCretBlng SR8 SEeSERE RV RO GHIE He diBied [Tl Hakidhd
processor the VO-4 stissamoasidlthet dikeseta di elalitesygndrichbhavé ke speciy!

(FPGA) that can be programmed after, manufacturing the LSI, qr a )

reconf i guPi\@Y'ZD%?'écfg'sﬂscgfori‘n% ﬁsdﬁ)'ﬁ'@&nﬂﬁ#&ﬂaﬁgﬁf*n@w IgigsResiaty | s

inside thgskl Cfy MSptieaPNHiIST Blripheral devices in which the special
play-back function is critical.
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Furthernore, if due to the progress of sem conductor technol ogies or their
derivations, new technologies for integrated circuits appear to be repl aced
wi t h t he w8I2896/438716s, of course, possible to use such techietoogimsssst o

i npl ement the encl osed functional bl ocks as an integrated circuit. For
exanpl e, biotechnol ogy, organic chem cal technol ogy, and the |ike can be
applied to the above i nplenentation. Note that, anong the functi onal

bl ocks, only units for storing data to be coded or decoded is not
integratedCilotA Th¢ &ip, but realized as a different function. | NDUSTRI AL
APPLI CABI LI TY The picture codi ng apparatus and picture decodi ng apparat us
according to the present invention can be applied, in play-backing the VCI

stream angd, t he Aigietut® caldindeappasaihs evhichveodes e piietum asaidapicture
function, such as high-speed I_aqy- back, and is especially useful for
optical dfedin@raRParaiuEPIBREISIAGwhi ch the special play-back function is

critigal. C LA dnMoudind it dheraB 1 8pBR" abuh Buttlecaees dimy dolke,

said picture coding apparatus conprising: an coding unit operable to code
each pi ct pictuaectypéeraf tle piptat@re type of the picture; a map generation

it ble t t whi ch” i ndi cat till, pict i
a random accessaufliaP AsnerAEIAdIN Y QR abley T ognasate: & M, WiEh,
writing Umdofc%@@éa,% &thP Mictbte seludiea AN MATEERS d6Eéss t DAitamathi ch

I
iS generate said map generation unit. 2. The picture coding apparatus
accor di ngindudes m plursiidyedh cogled wicturgsudind i s operable to wite the

o 20 S A o TR i e e

the map which is generated by said map generation unit.

2. The picture coding apparatus according to Claim 1,
wherein said writing unit is operable to write the map at a
15 position which is prior to a starting picture in the random access
unit.

3. The picture coding apparatus according to Claim 2,
wherein said map generation unit is operable to generate the
20 map which indicates the picture type of each picture which is
included in the random access unit.

4, The picture coding apparatus according to Claim 3,
wherein the picture type indicates whether or not a current
25 picture is a 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.

5. The picture coding apparatus according to Claim 4,

30 wherein said map generation unit is operable to generate the
map, regardless of whether or not each coded picture in the random
access unit includes the picture type.
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wherein said map generation unit is operable to generate the map which

i ndicates the picture type of each picture which is included in the random
access unwo.20¢k/03Fhe pi cture codi ng apparatus accordi ng traT@paios373svher ei n
the picture type indicates whether or not a current picture is a Skipped
picture which is to be displayed with an inmage of a reference picture that
is positioned imedi ately prior to the Skipped picture in decoding order.
5. The picture coding apparatus according to Claim4, wherein said nap
generation unit is operable t o generate the nmap, regardl ess of whether or

not each goded gy gt ure i S LA pi cture
type. 6. e pic ugebjlgggrﬁgég%p'){a(fg %%@@%@Fﬁg@&’%@g%@ﬁ erein said map
generation uni twherepersitemiap gemnsrattéon henitrdp owercdbientd g raeratesthet i ng

Gecod g ARy AER IR WPAIIR pacB g TR RIGHY H GOk SRS i et Bhecetif

plural.ity ded ¢iddres, said picture decoding apparatus conprising: a
det ect5i onpﬁe;llciut?%ope(rqagl e to detect, fromthe random access unit, a map which
indicates a still picture sequence in the random access unit; a selection

'he. r andofr acceRPIGRITE GReRsingEpRereFnFwAiat des ol BratPafm Aefkss™ '
i ndi cat edy, Ryt thSt mlf&gsfsgtlﬂqlram?%ﬁt&@éécﬂi@ﬂr@@} saidpiciurdededoagngni t

operable to decode the picture ich is selected by said selection unit. 8.
The pi ct vappaeabds epramidsiadis according to Caim 7, wherein said detection

;”isﬁa;ipfi ﬁge[)??t r(ié)ﬁq?&ﬁﬁlﬁtqéﬁ.ﬁgﬁ??a“é’%adgi’é&t,"‘ﬁjo% te AZHAO AN L RSSO to

unit, a map 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

15 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.

20 8. The picture decoding apparatus according to Claim 7,
wherein said detection unit is operable to detect the map from
a part which is positioned prior to a starting picture in the random

access unit.

25 9. The picture decoding apparatus according to Claim 8, further
comprising
a display unit operable to display the picture which is decoded
by said decoding unit, and to repeatedly display a picture which is a
starting picture in the still picture sequence and decoded by said
30 decoding unit.
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access unit. 9. The picture decodi ng apparatus according to Caim 8,
further conprising a display unit operable to display the picture which is
decoded byo=eéab3gmeodi ng unit, and to repeatedly di spl apca/Jproos/orsessshich is
a starting picture in the still picture sequence and decoded by said
decodi ng unit.10. The picture decodi ng apparatus according to Claim9,
wherein the map indicates a picture type of each picture which is included
in the random access unit, and the picture técggradlcates whet her or not a

current pl@turelhe mcmr@@@p@dmm@wq{cﬁls @Qiltngi@"é'ﬁ ith an i nage

of a reference d |§paq| r t pped
picture in deco‘@b%ﬁjgiﬁdg?? an sal § n un egp(%aﬁr)a qtc'ch @%tglfgase
wher e t hewhetlerienirecipidedina thefrdddnwﬂamcetslseuﬁkt,paadi phetprcetmret bypeem fy
as the stil] picture sequence a se guen e which starts wt e ref

pi cture dndlieateswheather asinekp Risteredsd okipe P' rehW Bture
19 Pegaeaedrd B MikhPay el ot ah firide (OF 4 Nefrkhcchisititife saraenge.

11. The picture deco apparat us according to Caiml rein said

sel ecti orpositionedopemakidéatalysgréor tithe Hekipged epmztumecﬂm:réeagdtlhg

pi cture tOcPe decgded fromeach picture which is included in the random
access urf? an instruction is received to perform hi gh-speed

pl ay- back, sai dséjecgélét&wﬁl&nits|so@9éaabpetm%eeade whereeftes eeFerehetur e
which is selec sald selection unit, and said display unit is operable

to displ apldttleeplsm‘oHevwnl cbnyutéwej&io@mdaplg‘auaeae@@dsagcmr as thg syl
repeat edl refer C n t he
e chistbTRabehcers Sl Mich SR e Tup b ere At rhitigres
Caim9, and ends with a last Skipped picture, 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,

15 wherein said selection unit is operable to select only the
reference picture as the picture to be decoded, from each picture
which is included in the random access unit, when an instruction is
received to perform high-speed play-back,

said decoding unit is operable to decode the reference picture
20 which is selected by said selection unit, and
said display unit is operable to display the picture which is
decoded by said decoding unit, and to repeatedly display the
reference picture which is a starting picture in the still picture
sequence.

25

12. The picture decoding apparatus according to Claim 9,
wherein the map indicates a starting picture and a last picture
in the still picture sequence, and
said selection unit is operable to select, for the still picture

30 sequence, only the starting picture in the still picture sequence as

the picture to be decoded.
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wherein the map indicates a starting picture and a last picture in the
still picture sequence, and said selection unit is operable to select, for
t he stil Iwpi2otamse7isequence, only the starting picture i rcrhemsnisy3pi cture
sequence as the picture to be decoded. 13. A coded picture signal which
includes a plurality of coded pictures for each random access unit, said

i mage coding signal conprising a map indicating a still picture sequence in
random access unit for each random access, unit. 14. The cocil_ d pi.cture

si gnal acédrdi My €8dedairirigre wHena nWtefHéhrTH?)Cli &% R RlW@ &Yp§§i €PdRdori or
to any pi Leh i-acl d e -apdam;iac Nkhdid®- oi
picture c %@%ﬁﬁhgde?gﬁ ggglgsﬁjrg Sicgtetafg'e,urgg’l ﬁ'ﬁagﬁ%%l F\gdhﬁh%@hal
conpri si ngongedsitgg each picture according to a picture type of the picture,
generating a map whi ch igﬁdi cates a picture seguence i n,a random

: il
access unit tha® MR J8 C@t'ﬁlgjlaalsitﬁ[/IMFt‘é'b%le%?(ﬂ)V@P Felll TANAIM AYEESS nt o
the randogacess 2dtH q,taﬂggﬁpngeﬁ@ggyhiit_s gener ated by said generation. 16.
met ho [

An pi cture decoding or decoding a random access unit that includes
a plurality of coded pictures, said i mage decodi ng nethod conprising :

detectin fro he L unit Whi i.ndi.cat till
pi ct uria ggéuencmgh?ncéag ?én CC%Z%'(QEQBISI %ﬁ??'%%@ ébf&‘@rﬁgl ]g‘?'c'?zrg tsoI be
decoded, from t{®reifdHs hébefs Efofd® dtaadensrierSsrivRito abdspictareshe

still picture sequence which is indicated by the map detected by said

det ect i ngwhinb @ee dachgdedemptieurand@imcBCCesselBilt-ed by said sel ecting.
17. Aﬁt(grogramfor coding a picture, said programcausing a conputer to
execute:

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
15 random access unit that includes a plurality of coded pictures; and
writing, into the random access unit, the map which is
generated by said generation.

16. An picture decoding method for decoding a random access
20 unit that includes a plurality of coded pictures, said image decoding
method comprising:
detecting, from the random access unit, a map which
indicates a still picture sequence in the random access unit;
selecting a picture to be decoded, from the coded pictures in
25 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.

17. A program for coding a picture, said program causing a

30 computer to execute:
coding each picture according to a picture type of the picture;
generating é map which indicates a still picture sequence in a
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codi ng each picture according to a picture type of the picture; generating
a map which indicates a still picture sequence in arandom access unit that

i ncl udes wopbeawmBitby of coded pictures; and witing, intaTURBOsArsdsiM access
unit, the map which is generated by said generation. 18. A program for
decoding a picture, said programcausing a conputer to execute : detecting,
fromthe random access unit, a map which indicates a still picture sequence
in the random access unit; selecting a picture to be decoded, fromth

coded pi cleurdmmi accass randothai teekides @ phasdityoefierdedipictyres uan

sequence which is. indicated t d sgi ti g na
decodi ng the in&E'E%ﬂwf‘%ﬁ itgl)ése!JI%ﬁEcE@1 (tj)@&g%% ggﬁ%cﬁh%gqﬁfgp chnt Zgrat ed
circuit \@éﬁ@rggEE@ﬁsgﬁ@tgé@er@tabﬁ_i ntegrated circuit conprising : coding

each picture according to a picture type of the picture; generating a map
whi ch indicates a still picture sequence in a random access unit that

i ncl uges pl ural i\ C J S, i td I e access
unit, “th p \/ﬁi‘%@qg@eﬁgfgqggggw@a? dﬁge%H\eN%étélé(}%} ﬂﬁ%@?aﬁ F%taggr ted
circuit womiputesogdeexeduiedom access unit that includes a plurality of
coded pictures, said integrated circuit, conprising : detectin

fromthe
random access @R ECtHNGmp Wﬁnchth%dirEij@é'na aGGesSs pHA by easé'aagnc i'?lll't he
random a%‘éﬁ?ﬂt@éta; afi‘i’l' E?&ﬂlﬂ% def! eeiﬁ(thléerﬂﬁ@%‘?ﬁd?cééﬁndrhﬁ; coded
pictures in the tandom access uni't, based on the still picture sequence
whi ch is indi caeddcbing bepiemrdet@dieedeiopdead df iganeith e pdedmiCheceling t he
pict %e V%Hecpah?:lo%alaecccteesds B%i?,a"ngsgalgﬁtthnegstill picture sequence which is
indicated by the map detected by said detecting; and
decoding the picture which is selected by said selecting.

19. An integrated circuit which codes a picture, said integrated
15 circuit comprising:
coding each picture according to a picture type of the picture;
generating a map which indicates a still picture sequence in a
random access unit that includes a plurality of coded pictures; and
writing, into the random access unit, the map which is
20 generated by said generation.

20. Anintegrated circuit which decodes a random access unit that
includes a plurality of coded pictures, said integrated circuit
comprising:

25 detecting, from the random access unit, a map which
indicates a still 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 detecting; and

30 decoding the picture which is selected by said selecting.
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